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The International Science Fair 2018 theme is óSave the Worldô. Not a small 

challenge I think you would agree!! However staff and students from across the 

globe will be taking on the challenge during the 2018 ISF week at the ASMS. An 

exciting week of exploration, interrogation and collaboration lies ahead.  

I hope students will find the program extends their thinking, allowing them to use 

their knowledge in interesting ways and encourages thinking about the wicked 

problems of our world in critical and creative ways. In particular, through working 

in teams students will address the challenges and provide the chance to work with 

others from different nations thus promoting the intercultural understandings 

needed in our contemporary world. The various cultural events may also help 

develop friendships between our students which I hope may be the basis for 

future cooperation.  

I am grateful to the ASMS staff who have committed their time to design and 

organise the challenges and field trips for the ISF participants. In particular I 

commend the leadership of Deputy Principal Glenys Thompson and International 

Coordinator Julie Cassidy.  

I am honoured to welcome students and teachers from  6 nations; 46 students 

and 16 teachers from 8 International schools, 2 interstate schools and 2 South 

Australian schools who are participating this year. Thank you all for attending the 

15th International Science Fair at the Australian Science and Mathematics School.  

I look forward to hearing the responses from the teams to 

our Save the World challenges. 

Welcome and enjoy. 

Jayne Heath 

Principal 

Iƻƴ WƻƘƴ DŀǊŘƴŜǊ 

aƛƴƛǎǘŜǊ ŦƻǊ 9ŘǳŎŀǝƻƴ 
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  Time Activity Venue 

Sunday  
2/9/2018 

  ISF visitor arrival at ASMS or Nunyara   

1.45pm Bus from ASMS to Nunyara   

6.00pm Dinner at Nunyara   

7.00 pm Get to Know You Activities   

        

Monday 
3/9/2018 

7.30am Breakfast 
Nunyara Conference 
Centre 

8.00am Departure Nunyara Conference Centre   

9.15am Arrive Victor Harbor   

  Free Time / Granite Island   

11.15am Depart Victor Harbor   

11.30am Arrive Urimbirra Wildlife Park   

2.00pm Assemble at Bus   

2.10pm Depart Urimbirra Wildlife Park   

3.10pm Arrive Hallett Cove Conservation Park   

4.40pm Depart Hallett Cove Conservation Park   

5.30pm Arrive Nunyara Conference Centre   

6.00pm Dinner 

Nunyara Conference 
Centre 

7.00pm Quiz Night 

8.30pm Free Time 

9.30pm Lock up - 10.00pm lights out 
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  Time Activity Venue 

Tuesday 
4/9/2018 

7.30am  Breakfast 
Nunyara Conference 
Centre 

8.00am Bus departs Nunyara for ASMS   

8.50am Seated ready for Opening Ceremony 

Lower Central  
Learning Common 

9.00am 
Principal's Welcome  
Jayne Heath 

9.05am 
ISF Opening - 
John Gardner, Minister for Education 

9.10am Introduction of Visiting Schools 

9.15am 
Aboriginal Cultural Presentation 
The Paitya Dance Group 

9.45am 
Keynote Speaker 
Dr Cris Birzer MIEAust CPEng 

10.15am Morning Break   

10.45am Student Research Seminars 
LCLC, LC1, LC4 & 
LC8 

11.45am Break & set up poster display   

12.00pm Poster display viewing LC1/2 & LC 7/8 

1.00pm Lunch   

1.30pm 
Challenge Based Learning Activities 
Introduction 

Learning Commons 
and Studios 

3.20pm School groups to bus   

3.30pm Bus departs for Nunyara   

4.15pm Arrive Nunyara - Free time   

6.00pm Dinner 

Nunyara Conference 
Centre 

7.00pm Cultural Performances (1 1/2 hrs) 

8.30pm Free Time 

9.30pm Lock up - 10.00pm lights out 
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  Time Activity Venue 

Wednesday 
5/9/2018 

 
 

7.30am Breakfast 
Nunyara Conference 
Centre 

8.00am Bus Departs Nunyara for ASMS   

8.40am 
Challenge Based Learning group 
session 1 

Learning Commons 
and Studios 

10.20am Morning Break   

10.40am 
Challenge Based Learning group 
session 2 

Learning Commons 
and Studios 

1.00pm Lunch   

1.40pm 
Challenge Based Learning group 
Session 3 

Learning Commons 
and Studios 

3.20pm School groups to bus   

3.30pm Depart ASMS   

4.15pm Arrive Nunyara & free time Nunyara Conference 
Centre 4.45pm Dinner  

5.15pm 
Departure Nunyara  for Cleland 
Wildlife Park 

  

6.00pm Cleland Wildlife Park - Night Tour   

8.00pm Depart Cleland Wildlife Park   

8.45pm Arrive Nunyara Conference Centre 

Nunyara Conference 
Centre 

8.45pm Free Time 

9.30pm Lock up - 10.00pm lights out 
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  Time Activity Venue 

Thursday 
6/9/2018 

7.30am Breakfast 
Nunyara Conference 
Centre 

8.00am Bus Departs Nunyara for ASMS   

8.40am 
Challenge Based Learning group  
session 1 / Educator Sessions 

Learning Commons 
and Studios 

10.20am Morning Break   

10.40am 
Challenge Based Learning group  
session 2 /  Educator Sessions 

Learning Commons 
and Studios 

1.00pm Lunch   

1.40pm 
Challenge Based Learning group 
Session 3 

Learning Commons 
and Studios 

3.20pm School groups to bus   

3.30pm Depart for Glenelg   

4.15pm Shopping - free time   

6.15pm Depart Glenelg for Nunyara   

7.00pm Dinner at Nunyara 

Nunyara Conference 
Centre 

7.30pm Free Time / Movie 

9.30pm Lock up - 10.00pm lights out 
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  Time Activity Venue 

Friday 
7/9/2018 

7.30am  Breakfast 
Nunyara Conference 
Centre 

8.00am Bus depart Nunyara for ASMS   

8.40am 
Challenge Based Learning group  
session 1 

Learning Commons 
and Studios 

10.20am Recess   

10.40am 
Challenge Based Learning group  
session 2 

Learning Commons 
and Studios 

1.00pm Lunch   

1.40pm 
Presentation of Challenge solutions to 
Appreciation Panels  

LCLC & LC4  

Lower Central  
Learning Common 

3.00pm ISF Closing Ceremony 

3.05pm 
Official Closing & Farewell  
PrincipalðJayne Heath 

3.10pm Presentation of Certificates 

3.15pm ISF Memories 2018 

3.20pm Group Photo 

3.30pm Bus to Royal Adelaide Show   

4.00pm Royal Adelaide Show - Fun time   

8.45pm Depart Royal Adelaide show   

9.30pm Arrive Nunyara 

Nunyara Conference 
Centre 

9.30pm Packing time 

9.30pm Lock up - 10.00pm lights out 
  

      

  Time Activity Venue 

Saturday 
8/9/2018   

Breakfast 
Nunyara Conference 
Centre 

  ISF Visitor Departures    



 

Paitya Dancers ð led by Karl Telfer 

Culture bearers of the Kaurna nation.  

Paitya performs dances of the 

Adelaide Plains in South 

Australia. Paitya means 'good' 

and encourages young people 

to learn and hold on to culture 

and embrace spiritual strength 

and wellbeing.  

As cultural bearers for the 

Kaurna Nation, the company 

draws strength from Tandanya 

the Red Kangaroo. Paitya 

specialises in cultural 

presentation and expression. 
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Dr Cris Birzer MIEAust CPEng 

Director, Humanitarian and Development Solutions 

Initiative, The University of Adelaide  

Dr Cris Birzerôs research focuses on the development 

of humanitarian technologies for resource-constrained 

countries and regions. His motivation is to make 

complex engineering available and affordable to those 

who need it most, in order to help raise their quality of 

life, increase life expectancy, and reduce preventable 

deaths. 

 ñThe ultimate goal of our research is to not be needed. We work with non-

government organisations around the world to help implement the designs and 

products; we share the knowledge with anyone and everyone interested so they 

can implement the work; and we work towards building economies in regions 

where people earn less than $2 per day.ò 
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Names  
Title / 
Gender 

Room Challenge Based Learning 

Australian Science and Mathematics School Ambassadors  

James Lawther M 18 Sustainable Housing 

Matthew Lopez M 18 B4 It's Too Late 

Arabelle Hsi F 5 Green Revolution 

Lucy O'Connor F 5 Recovery after mining 

Yudam Choi F 5 One Person at a Time 

Giordan Staines M 18 One Person at a Time 

Josh Carboni M 18 Sustainable Housing 

Arjun Asokan M 18 One Person at a Time 

Rancy Liu F 5 B4 It's Too Late 

YŜŜƭȅ CŀǳǎŎƘ F 5 Green Revolution 

Wƻŀǉǳƛƴ {ŀƴǘƻǎ M 18 MasterChef 

Kira Jacobs F 5 B4 It's Too Late 

¢ŀƳŀƴƴŀ YŀǳǊ F 5 Recovery after mining 

aŀǊǾȅ hƎōŜƛŘŜ F 5 B4 It's Too Late 

.ƛŀƴŎŀ ²ƻƴƎ F 5 MasterChef 

Tasneem (Rubab) Rubab F   B4 It's Too Late 

Joana Moniz Areia F 5 One Person at a Time 

Nasiba Muhamad F 5 Media Team 

Subira Hussein F 5 Sustainable Housing 

Tate Edwards M 18 Sustainable Housing 

tƘƻŜōŜ bƎǳȅŜƴ F 5 Green it up 

IǳƴǘŜǊ wƻŘŀǘƻ M 18 Salvage, Sculpt, Sustain 
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Names  
Title / 
Gender 

Room Challenge Based Learning 

Corinda State High School - Queensland , Australia      

Debra Beamish Mrs A3 One Person at a Time 

Jemima Noller F 11 One Person at a Time 

Julie Nguyen F 11 One Person at a Time 

Nguyen Hoang F 11 One Person at a Time 

Craigmore High School, South Australia     

Soraia Pereira Ms A1 Sustainable housing 

Justin Street Mr 16 Sustainable housing 

Nathan Ryback M 15 Green It Up 

Cait Bugg F 2 B4 It's Too Late 

Keith Lolomanaia M 15 Recovery after Mining 

Mary-Ellen Parkinson F 2 Sustainable housing 

Neave Guest F 2 B4 It's Too Late 

Reece Brown M 15 B4 It's Too Late 

Fort Richmond Collegiate, Winnipeg, Canada  

Jennifer Piasecki Mrs  A4 Green It Up 

Jasmine Cheng F 6 Recovery after Mining 

Darin Ng M 12 Recovery after Mining 

GSC Hiroshima, Japan    

Kenji Torigoe Dr H8 MasterChef 

Koki Kawakami M 17 Sustainable housing 

Yuichi Nakamura M 17 Green It Up 

Taichi Onishi M 17 B4 It's Too Late 

Conan Sakamoto M 17 Salvage, Sculpt, Sustain 

Seima Saeki M 17 Green It Up 
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Names  
Title / 
Gender Room Challenge Based Learning 

Gwangju Science Academy for the Gifted, South Korea 

Inho Lee Mr H7 Recovery after Mining 

Jiwoo Koh F 
4 

Recovery after Mining 

Seoui Kwag F 4 Recovery after Mining 

Hyejin Byeun F 4 Recovery after Mining 

Korea Science Academy of KAIST, Busan, South Korea  

Jong-Rim Lee Dr H7 Green Revolution 

Seungsoo Yang M 10 Recovery after Mining 

Minjae Yu M 10 Recovery after Mining 

Yoonjae Chung M 10 MasterChef 

Lameroo Regional Community School, South Australia  

Morgan Randall Mr 16  Mallee Farmer Challenge 

Tilly Nickolls F 3 Green Revolution 

Bianca Day F 9 One Person at a Time 

Meagan Hyde F 9 B4 It's Too Late 

Emmerson Thiel F 9 B4 It's Too Late 

Bailey Vogt F 9 B4 It's Too Late 

Sarah Pearce F 3 Green Revolution 

Lap®rouse High School, Noumea, New Caledonia  

Anne-Marie Veyret  Mrs A5 B4 It's Too Late 

Vanessa Costagliola  Mrs A5 Sustainable housing 

Amelie Guesdon F 7 Recovery after Mining 

Eloi Gillardin M 13 Recovery after Mining 

Florian Bardeau M 13 Recovery after Mining 
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Names  
Title / 
Gender Room Challenge Based Learning 

Mahidol Wittayanusorn School,  Bangkok, Thailand 

Jatuporn  Puntree Mr. H6 One Person at a Time 

Piramon Permsilp F 7 B4 It's Too Late 

Pakteema Duriyapatsorn F 7 B4 It's Too Late 

Nutchanon Jariyanurut M 13 Sustainable housing 

Oak Park High School, Winnipeg, Canada 
 

Doris Nelson Mrs A4 Sustainable housing 

Jared Webber M 12 B4 It's Too Late 

Daphne Mazzacca F 6 B4 It's Too Late 

Claire Signatovich  F 6 Green It Up 

Queensland Academy for Science Mathematics and Technology, Australia 

David Pearce Mr H6 Recovery after Mining 

Kathy Mackey Dr A3 Salvage, Sculpt, Sustain 

Lachlan Page M 15 Mallee Farmer Challenge 

Katriona Wheadon  F 3 One Person at a Time 

Hazel Hogan F 3 MasterChef 

Ritsumeikan Senior High School, Kyoto, Japan  

Yasuhiro Higashitani Mr. H8 One Person at a Time 

Risa Tarui F 1 B4 It's Too Late 

Aoba Tawa F 1 Sustainable housing 

Azusa Hashimoto F 1 Salvage, Sculpt, Sustain 

Aoi Inoue M 8 One Person at a Time 

Yuya Sango M 8 One Person at a Time 

Natsuki Fukano M 8 One Person at a Time 



 

For ISF 2018, Save the World, 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 problem 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. 

¦ƴŘŜǊǎǘŀƴŘ  

ǘƘŜ 

/ƘŀƭƭŜƴƎŜ 

aŜŜǘ ǘƘŜ /ƘŀƭƭŜƴƎŜ 

YƴƻǿκbŜŜŘ ǘƻ Yƴƻǿ 

9ȄǇƭƻǊŜ ǘƘŜ tƻǎǎƛōƛƭƛǝŜǎ 

9ȄǇƭƻǊŜ 

ǘƘŜ 

tƻǎǎƛōƛƭƛǝŜǎ 

DŀǘƘŜǊ LƴŦƻǊƳŀǝƻƴ 

{ƘŀǊŜ LƴŦƻǊƳŀǝƻƴ 

¢Ŝǎǘ tƻǎǎƛōƭŜ {ƻƭǳǝƻƴǎ 

{ƻƭǾŜ 

ǘƘŜ 

/ƘŀƭƭŜƴƎŜ 

5ŜǘŜǊƳƛƴŜ .Ŝǎǘ Cƛǘ {ƻƭǳǝƻƴ 

tǊŜǎŜƴǘ ǘƘŜ {ƻƭǳǝƻƴ 

5ŜōǊƛŜŦ ǘƘŜ /ƘŀƭƭŜƴƎŜ 

tǊƻōƭŜƳ .ŀǎŜŘ [ŜŀǊƴƛƴƎ !ǇǇǊƻŀŎƘ  

We acknowledge the work of the Illinois Mathematics and Science Academy in 

developing the Problem Based Learning model. 
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Save The World - B4 Itôs Too Late!             (LC9) 

Australiaôs unique biodiversity is under threat - you can be part of the solution! 

Join us in our crusade to save the world - weôll visit a native animal rescue 

centre, and design and build homes for endangered species, including: 

ǒ bats 

ǒ birds 

ǒ bees  

ǒ butterflies 

  

Saving the World, One Person at a Time                    (St 4) 

What is the immediate response, planning, technology and human resourcing 

used in a search and rescue situation? 

Develop an understanding of the processes that are included in an emergency 

response to a plane crash and a search and rescue situation. 

¶ Understanding the situation 

¶ Planning a response 

¶ Technology that can assist in search and rescue 

¶ Communications required to coordinate 

  

Green It Up!                   (LS6) 

Have you ever wondered if the way we live is sustainable? A unique óhousingô 

challenge will be presented to a small group of students. Eg reduce the kW 

hours used by a house whilst still keeping a family of six comfortable through an 

Adelaide (or Kyoto or Seoul or Winnipeg or é..) winter. 

Students will conduct research into sustainable technologies that currently exist 

and integrate these into the house/ space design.  
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Join the Green Revolution at Flinders University          (LC3) 

Working with local expert, Josh Jarvis, we will rehabilitate the area behind the 

Australian Science and Mathematics School (ASMS). 

This practical hands-on activity will develop a productive sustainable environment 

on degraded land, re-introduce local frog species and provide a living learning 

environment for the ASMS interdisciplinary curriculum. The restored land will 

become a showcase of the potential for re-establishing the indigenous 

environment of this ecosystem. 

You will learn why indigenous plants are essential in our unique environment and 

how the wellbeing of native species can be used as a barometer of 

environmental health. 

 

Salvage Sculpt Sustain!                   (The Shed) 

If you love to reuse, repurpose, refresh, recycle, refurbish and reinvent things to 

reduce landfill waste, then this Challenge-Based Learning Project is for you!  Visit 

a salvage yard and use what you find to create an extra-ordinary item. Turn 

waste into an artistic piece, or even functional furniture. Save the world one piece 

of rubbish (or maybe several pieces) at a time.  Cut, drill, saw, hammer, paint, 

bleed, sweat, cry and laugh with us! No experience with tools necessary! 

 

Recovering Local Ecology after Mining Incursion ï designing sustainable 

mining operations                        (LC5) 

You work for a mining company that has just taken over the lease of an old gold 

mine in the Adelaide Hills.  Technology to do with mineral exploration, mining and 

refining has improved remarkably since this area was last mined for gold.  

Legislation around how mines operate has also changed resulting in the need for 

Environmental Impact Statements.   

You will be part of a multi-disciplinary team that is searching for new gold 

deposits so will have an option to be part of the exploration team, the mining 

engineering team, the environmental impact or the environmental restoration 

team.  You will be required to work collaboratively to achieve your goals ï find 

the deposit, mine the deposit, and make sure environmental requirements are 

adhered to, and the land restored. You will be making your own metal detectors 

and participating in an excursion to two old gold mines in the Adelaide Hills. 
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World Saving MasterChef                      (LC1) 

Should we be eating insects as our main protein source? Or should we be 

vegan? Should plastic packaging be banned? Is food taste and appeal relevant 

when considering the damage we are doing to our planet by craving 

cheeseburgers? 

In this ISF challenge, you will save the world - one ingredient at a time! Highlight 

your understanding of the negative impact of current food practices! Plan a meal 

that addresses the unsustainability of current food practices. Shop for the most 

sustainable ingredients at our world class Central Market. Use alternative, 

sustainable food options that consider the production, transport, packaging, 

purpose, nutrition, and appeal of food. Shop for your chosen ingredients at our 

world class Central Market. Just like MasterChef, your final meal will be plated 

and rated by our expert panel of judges based on appearance, taste, and most 

importantly, how it contributes to more sustainable food practices. 

 

Design, modify or engineer a solution to one future challenge faced by 

Mallee farmers                        (LC7) 

Agriculture is fundamental to human survival. Since the first crops were 

domesticated 10,000 years ago, advances have been linked with the growth of 

human civilization. Technology and innovation have underpinned those 

advances. Agriculture today is sophisticated and has been one of Australia's 

most innovative and efficient industries. Our farmers need to continually develop 

solutions in the face of low environmental concerns, volatile energy prices, low 

growth, and rising expectations from consumers. This needs to be achieved in a 

more environmentally, economically and socially viable way.  

This challenge invites students to visit the South Australian Mallee to observe 

technological innovation in action, within a food and agriculture context. Students 

will meet with local farmers and visit local enterprise to engage with some of the 

complex challenges the industry is facing today. The project will be to design, 

modify or engineer a solution to one future challenge faced by Mallee farmers. 
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Saving the World through Sustainable Housing           (LC8)

In first world countries, houses are getting bigger but families are getting smaller, 

and this isnôt sustainable on many levels. You will be challenged to create your 

own environmentally friendly and sustainable dwelling given specific criteria in 

terms of land size and number of residents you need to house.  You will visit 

ñChristie Walkò located in Adelaide. Here you will take a tour of the small 

community consisting of 27 homes and gardens on 2,000 sq m focussing on 

ecological sustainability and many community-enhancing features. You will 

present your creation along with a model of your design making sure to achieve 

the correct energy rating and meet other requirements. 

 

Citizen Science - World as a Lab (ASMS students only)  

Want to share your love of science with the public at the Royal Adelaide Show? 

Then this one is for you. There will be a variety of activities to share, including 

Occulus Rift, Vertical Jump, Phone Labs and 60x. 

You will work as a Science Communicator, share the activities and instruct the 

public.  

 

Choose Your Own Adventure (ASMS students only)          (LC4)

Students choose anything that they would like to work on / investigate / have a 

go at making / designing / investigating / thinking.  First day, students set their 

own challenge, identifying realistic outcomes and what they will present, and how 

it relates to the theme.  Then work over the next couple of days to make a 

presentation explaining to the group what they have found / made / done.    

Previous successful projects included a model computer virus & scanner, 3D 

printed ocarinas, technologically mixed music, a great presentation on 

tesseracts, a model Stirling engine, progress on an Arduino satelliteé the 

possibilities are endless!  

 

ASMS Media Team (ASMS students only)                (ST2/3) 

A group of students dedicated to the documentation and sharing of the fantastic 

learning that is taking place over the course of the ISF. 
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The effects of low pressure on bacterial growth 

Jayden Squire 

Australian Science & Mathematics School 

The ability of microorganisms to grow at low pressures is of scientific importance 

to look for life on other planetary bodies such as Mars. Past experiments have 

proven that bacterial growth in low pressure environments is far less than in earth 

standard pressure ( Schuerger et al, 2013 and Schuerger and Lee, 2011). E. coli 

is a gram-negative, facultatively anaerobic, bacterium of the genus Escherichia 

and is commonly found in the lower intestine of warm-blooded organisms. 

Consequently, it can be linked to food poisoning. S. epidermidis is a gram-positive 

bacterium, and one of over 40 species belonging to the genus Staphylococcus. It 

causes biofilm to grow on plastic devices placed in the body. P. vulgaris is a rod-

shaped, hydrogen sulfide-producing, gram-negative bacterium that inhabits the 

intestinal tracts of humans and other animals. It can cause skin infections in open 

skin wounds. Other members of the Proteus genus can cause urinary tract 

infections. S. marcescens is a rod shaped, gram-negative bacteria. A human 

pathogen, it is involved in hospital acquired infections, it is found in respiratory 

and urinary tracts of adults (Climaco, 2018). Each of these bacteria were tested 

for growth on nutrient agar plates, under hypobaric conditions when applied 

singly.  Their growth rates were measured in a low pressure chamber at 8.5psi. 

(Biology) 

 

What is the effect of laboratory reagents on Vero Cells in relation to IVF 

implantation success? 

Tayla Sellick 

Australian Science & Mathematics School 

IVF is an Assisted Reproductive Technology for couples who cannot conceive 

naturally. This procedure has an approximate success rate of 40% in Australia 

with differences between clinics. Considering the economic and emotional toll on 

couples who experience unsuccessful IVF cycles, finding ways to increase the 

likelihood of not only a live birth, but a healthy baby in the first cycle is paramount 

and could develop reproductive technologies further. If further research went into 

the effects of chemicals during the IVF process, could those substances be 

replaced to then increase the likelihood of a successful IVF birth? Using ethanol 

to represent the medium during the IVF fertilization stage, an experiment was 

carried out to determine the effects this chemical would have on live cells. Ethanol 

was chosen as it is commonly available in laboratories; while it isnôt a chemical 

usually used for this, the purpose of this research was to investigate the process 

rather than find solutions. (Biology) 
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The effectiveness of using solar power to charge mobile phones 

Julia Erceg 

Australian Science & Mathematics School 

The most disadvantaged people such as the poor, homeless, sick and elderly are 

reliant on their mobile phones. Being able to charge them for general use or 

during an emergency could be a matter of life or death, but charging stations 

arenôt readily available. The development of a solar phone charger that is cheap 

and transportable would solve this problem,  giving these people the chance to 

have the connection services they need and hence feel less isolated. Using 

simple scientific methods and inexpensive electronic components, a device has 

been created to power electronic devices.  

While the prototype provides enough charge in full sun to maintain the battery 

charge, it is not enough to increase this on some devices. Future refinements 

such as improved electronic parts will make a working model of this mobile phone 

charging case possible, creating a smaller, more efficient, low cost charger. This 

will significantly influence the lives of the most disadvantaged and allow people to 

live their lives using clean, affordable energy to conduct business, live productive 

lives, better manage illness and keep in contact with others. (Physics) 

 

Musical Feet 

Olivia Slee, Brendan OôLoughlin, Gem OôFlaherty, Thomas Goodwin,  

Arjun Asokan 

Australian Science & Mathematics School 

Over the past forty years, music physiotherapy has become a highly debated 

topic, including how effective it really is as a rehabilitation technique and the 

different effects music physiotherapy can have on the body.  

An experiment conducted at Manav Rachna International University during 2010 

showed that two out of the three control groups had positive results in relation to 

decreased levels of pain and depressive thoughts and an increase in physical 

wellbeing when regular physiotherapy routines were conducted with Music 

Therapy.  With a special interest in rehabilitation in relation to walking, an 

experiment was designed to test how the beats per minute (BPM) during a three 

minute section of a song affected the number of steps a person would take. This 

allowed us to investigate if this would be an effective method to support patients 

who are required to regulate their exercise.   

This experiment tests our hypothesis that walking speed can be regulated by the 

beats per minute of the music listened to.  

 



 

Effective portable water filtration device 

Constance Gladwin 

Australian Science & Mathematics School 

Following recent water crises in Asia and Africa including Ethiopia, Nepal, Ghana, 

and Congo, populations are left to survive on dirty, contaminated water. This 

water contains diseases, sand, gravel deposits, river water and groundwater. 

While some of these contaminants can be reduced or removed by settling and 

decantation, others are dissolved into the water and must be removed using other 

means. The purpose of this experiment is to purify and filter contaminated water 

through a portable hand-held device. This portable device, commonly referred to 

as a óFrench pressô, is a device that can be easily accessible in all areas of the 

world.  

This project replicates the water that is most commonly collected in these 

countries and is tested to discover the Nitrite, Nitrate, pH and Phosphate levels. 

The contaminated water is passed through the portable device, which includes 

filtering membranes, to filter out the larger and smaller particles in the water. The 

results are collected and tested through spectrophotometer trials to identify the 

cleanest water samples of the filtering trial. This idea is simple, affordable, 

portable and reliable. However, it should be noted that sometimes simple ideas 

can be the best ones and can change the world. Clean and affordable water is a 

basic human right and ways of producing it should be distributed widely as a 

matter of urgency. This idea may be part of the solution. (Environmental) 

 

Affordable prosthetics for third world amputees 

By Thomas Goodwin  

Australian Science & Mathematics School 

Around the world, there are  approximately  34 million people who are amputees 

(Andrews, 2013). Many of  these people have no access to prosthetics and some 

of those who do canôt easily afford it.  

One possible solution to this problem would be to 3D print the limbs. By 3D 

printing, prosthetic limbs can be much cheaper to produce and  the process to 

build one will be quicker. 

This experiment has tested the weight capacity of a 3D printed blade prosthetic 

one third of life size. From this experiment we should hopefully be able to see if 

3D printing limbs is a feasible option.  
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Benefits of basic water filtration 

Ngan Lai 

Australian Science & Mathematics School 

Contaminated water kills millions of people around the world every year; never 

before has a low-cost purification system been needed more. The central purpose 

of this scientific practical is to purify contaminated water to make it fit for human 

consumption. An uncomplicated water purification system will be introduced, in 

which a range of easily accessible materials are used as filters to eliminate 

dangerous chemicals from contaminated water. Achieving the standard drinking 

water levels according to the Australian Environmental Protection Agency (EPA) 

requirements would enable people to filter their own polluted water to an 

acceptable standard for use.  

As water purification is the procedure of discharging hazardous chemicals, 

biological contaminants, suspended solids and gases from contaminated water, 

an experiment was designed using various water sources simulated from 

Vietnam. These included freshwater rivers, saltwater rivers and groundwater. 

Varying pollutants were identified, as well as the means by which the water source 

was contaminated. The results derived will enable close examination of the 

pollutants tested allowing the identification and separation of the contaminated 

water from the purified water, measuring the degree of purity in accordance with 

the healthy drinking water standards. (Environmental) 

 

The effectiveness of faces in gaze direction on posters 

Hansen Guan 

Australian Science & Mathematics School 

Advertising agenciesô use of faces in advertisements guide the gaze of the 

audience and affect information retention. However, it is unclear as to whether or 

not such an effect can be utilized in scientific posters.  

To investigate this, a total of 10 participants viewed two different posters and their 

gaze patterns were compared. The presence of a face did not affect gaze patterns 

overmuch however, it increased the participantsô retention of information. 
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How can I Create an Art Piece to Impact Societyôs Emotions upon the 

Negative Themes of Animals in the Circus Industry? 

Lucy Hill   

Craigmore High School, South Australia, Australia 

The project was ignited from an aversion towards animals in the circus industry. 

The objective was to educate society upon how animals are treated. It was found 

that these animals have accumulated issues of both psychological and physical 

natures. Not only does this industry impact the animals involved but it also effects 

the viewers. Young children may become exposed to these shows and they might 

begin to believe that this is natural behaviour for animals and that what is 

occurring is completely acceptable. Yet it is an issue which challenges ethics and 

morals. It was created to spread awareness to society. Art has been used for 

generations to convey controversial, political themes to audiences well. It was of 

great importance to identify which style of art would best suit this theme to ensure 

that an audience would be able to easily identify the issue being presented, and 

that they could find connections in order to feel a connection to the work, hence 

making it impact their emotions, thus making the work successful. (Humanities) 

 

The effect of secondary metabolites of Pseudomonas chlororaphis strain 

PA23 on the hydroponic growth of Arabidopsis thaliana.  

Jasmine Cheng  

Fort Richmond Collegiate, Winnipeg, Canada 

The world population is projected to reach an all-time high of 9.7 billion people by 

2050 and as such, it is crucial to develop a sustainable way to produce enough 

agriculture to feed the world. Using bacterial strains for plant growth promotion 

may be the answer. The objective of this study was to investigate the effect of the 

secondary metabolites and enzymes of Pseudomonas chlororaphis strain PA23 

on plant growth promotion. Specifically, this study examined the effect of PA23 on 

the hydroponic growth of a model plant, Arabidopsis thaliana.  P. chlororaphis was 

already known to be a biocontrol agent, capable of preventing the growth of the 

fungal pathogen Sclerotinia sclerotiorum.  

It was unclear whether the secondary metabolites and enzymes produced by 

PA23 have beneficial or deleterious effects on plant growth promotion. A. 

thaliana was grown in 48 well plates along with a larger hydroponic setup. Some 

plants were treated with PA23 whereas other plants were treated with 

a gacS mutant. The gacS mutant is unable to produce secondary metabolites or 

enzymes due to inactivation of the global regulator GacS. In the present study, 

the gacS treated A. thaliana had the greatest growth, while PA23 had an inhibitory 

to almost toxic effect on the treated plants. Enumeration of bacteria adhered to the 

plant roots revealed six times more gacS cells compared to PA23, suggesting that 

the mutant is a superior root colonizer. (Environmental) 
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The relationship between the Brachistochrone curve and the formation of 

the slope of rivers  

Conan Sakamoto  

GSC Hiroshima 

When you look at the many stream gradients of rivers around the world, you may 

realize that they often do not form a straight linear slope. It is rather steep at the 

top and flat on the bottom even though a straight line is the shortest way to go 

from one point to another. When I looked at this line I concluded that the curvature 

formed was similar to the Brachistochrone curve. Thus I hypothesized that rivers 

evolve a path with a gradient as to take the shortest amount of time to get from the 

top to the bottom. If I could prove my hypothesis to be right, it could help in ways 

such as predicting how rivers would form their shape in the future and know where 

it will be appropriate to construct protection near various rivers. (Physics) 

 

Efficiency of dye-sensitized solar cell according to kinds of natural dyes 

Jiwoo Koh 

Gwangju Science Academy for the Gifted, South Korea 

 The future world will suffer from energy shortages due to depletion of fossil fuels. 

To solve the problem of energy shortage, researches on alternative energy and 

renewable energy are actively being carried out. We have explored dye-sensitized 

solar cells among the solar cells which are the alternative energy source. The dye-

sensitized solar cell is a solar cell that uses that principle of photosynthesis of 

plants and has advantages of being more environmentally friendly and economical 

than silicon-based solar cell .  

However, environmentally friendly dye-sensitized solar cells have a drawback. The 

dye(N719) used for the solar cell is non-environmentally friendly because it has 

Ruthenium which is a heavy metal element in. Therefore, we focused on the 

possibility of replacing non-environmentally friendly dyes with environmentally 

friendly natural dyes. As a result, anthocyanin extracted from the aronia has the 

highest potential for replacement. Through this research, we could prove the 

possibility replacing the existing dye with natural dyes. In other words, we showed 

the possibility to solve the non-environmental problem with natural dyes.  

(Chemistry) 
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Evaluation of Anisotropic Plate using Ultrasonic Lamb Wave  

Minaje Yu, Yoonjae Chung, Seungsoo Yang   

Korea Science Academy of KAIST, Busan, Korea 

The usage of solar energy is drastically increasing year by year, and the silicon 

wafer is the major material of solar cell. It is important to reduce the defects to 

optimize its efficiency. In this study, the propagation characteristics of Lamb 

waves in anisotropic silicon wafers of (100) and (111) direction were investigated 

by PVDF line-focused transducer. The V(f,z) method was modified and used 

because the Lamb waves are dispersive.  

For confirming the anisotropy, a line-focused transducer was used and the silicon 

wafer was rotated 180 degrees at intervals of 1 degree. As a result, A0 and S0 

modes were observed. The speed of S0 mode according to propagation direction 

showed anisotropy which is associated with the crystal structure, and the speed of 

A0 mode was isotropic. The result is consistent with the crystal structure of the 

silicon and the mechanism of vibration of each Lamb wave modes.  (Physics) 

 

Development of wood density measuring instrument by determining the 

speed of stress wave in wood with piezoelectric effect  

Piramon Permsilp, Pakteema Duriyapatsorn, Nutchanon Jariyanurut  

Mahidol Wittayanusorn School,  Bangkok, Thailand 

According to wood industries, wood density is a mandatory parameter in indicating 

the quality of wood. In order to determine the wood density, a piece of wood would 

be cut into smaller pieces, soaked in water until saturated and dried. Then finally 

one can calculate the density of wood by the ratio of mass to volume.  

This method apparently wastes time and wood. Therefore, this project aims to 

develop an unconventional wood density measuring instrument by determining the 

speed of stress wave in wood with piezoelectric effect without wasting wood and 

time. The accuracy of the instrument was tested with uniform density 210 cm-long 

wood specimens. A graph plotted between the distance and time of propagation 

has an R-square of 0.92 (R-square is a statistical measure of how close the data 

are to the fitted regression line).  

We calculated the density of 3 eucalyptus specimens by determining the speed of 

stress wave and using the values of modulus of elasticity (MOE) of eucalyptus 

from the physical and mechanical properties of Eucalyptus hybrid. (I.LOULIDI, 

2012) The physical and mechanical properties of Eucalyptus hybrid. The 

resultants are 1,567, 1,862 and 2,006 kg/m3 which are far from mass-volume 

densities that are 736, 771 and 842 kg/m3, respectively.  

Nevertheless, the densities obtained from stress wave speed and mass-volume 

ratio are correlated. The deviation of the results would come from the 

incompatibility of MOE applied to our wood specimens in this project. (Chemistry) 
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How biodegradable are everyday plastics?  

Meagan Hyde, Emmerson Thiel, Bianca Day  

Lameroo Regional Community School, South Australia 

Today, there is great concern for the environment. A current environmental issue 

that confronts society is biodegradability. Where are all the materials that we hope 

to dispose of really going? What happens when we throw something away? 

Chemistry polymer science has produced new plastics that resist the breakdown of 

their molecular composition. Since many plastics are used in 'throw-away' 

packaging applications, an environmental issue has arisen concerning the use, 

recycling, and disposal of these materials.  

For any material to decompose, chemical bonds must be broken by bacteria, fungi, 

microorganisms, water in the soil, sunlight or by some other means. Many 

companies are trying to capitalise on the biodegradability theme by offering 

"green" materials. But are they really? This investigation will identify products that 

claim to be biodegradable and design possible ways to test their claim. 

(Environmental) 

 

How to reduce the pollution of plastic bottles thanks to spherification. 

Amelie Guesdon  

Lap®rouse High School, Noumea, New Caledonia 

Nowadays, the pollution on Earth is increasing year by year. Each year, 89 billion 

plastic bottles are sold worldwide and recycling requires energy. The degradation 

time of a plastic bottle is 400 years. A seventh continent called plastic continent 

has formed on the surface of the oceans causing the disappearance of many 

species like turtles. It is therefore essential to consider all the future solutions 

envisaged in order to preserve our planet as much as possible. 

Spherification consists of the controlled gelation of a liquid which, immersed in a 

bath will form spheres. The two main ingredients are sodium alginate and calcium 

chloride. Containing about 4cl each, equivalent to one sip, the bubble is consumed 

either by making a hole in the membrane and swallowing the water inside, or by 

swallowing the entire capsule. (Environmental) 

If the project succeeds, the packaging will be cheaper than a plastic bottle and 

could contain any type of drink and even cosmetics and pharmaceuticals. This will 

help reduce pollution around the world. (Environmental) 
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Katriona Wheadon 

Queensland Academy for Science, Mathematics and Technology  

This experiment investigates how growth of S. cerevisiae in an aerobic 

environment is affected by sucrose concentration. An increase in yeast growth 

would cause an increase in the opacity of the solution in which they were grown, 

therefore growth patterns were measured using a colorimeter. The results showed 

that where yeast growth rose until sucrose concentration reached 1g/10ml, yeast 

growth decreased and continued to decrease along the measurement of 1.5g, 2g, 

2.5g and 3g. Based on the results it is concluded that to allow maximum yeast 

growth, sucrose concentration must be at a concentration of 1g/10ml. (Biology) 

 

Caffeine in Coffee Grounds Used as a Plant Growth Inhibitor  

Risa Tarui  

Ritsumeikan Senior High School, Kyoto, Japan 

Herbicides are used all over the world to kill weeds and undesirable plants. Some 

are harmful because they can have a dangerous effect on humans and the 

environment. Coffee grounds contain a small quantity of caffeine. According to 

previous research, it was found that the caffeine suppresses plant growth. The 

main purpose of this research is to reveal whether coffee grounds can be used as 

an innocuous herbicide or not. Experiments were performed using several kinds of 

plants and two types of soil samples. One sample contained soil mixed with coffee 

grounds and the other one had coffee grounds placed on top of the same soil. In 

the first experiment the effects were compared using Pisum sativum and radish 

sprouts.  

Afterwards the germination ratio and the length of the shoots were measured and 

compared. The results showed that the length of the shoots which grew in the soil 

mixed with coffee grounds was shorter than those shoots which grew in the soil 

with coffee grounds on top. When the amount of coffee grounds was doubled in 

the soil mixed with coffee grounds, the length of the shoots was shorter. It was 

considered that soil and coffee grounds should be mixed together to prevent the 

growth of weeds on a farm. That may be troublesome but it is the most effective 

ways for agricultural uses. (Environmental) 
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What is the effect of laboratory reagents on Vero Cells in relation to IVF 

implantation success?                          (LC1/2) 

Tayla Sellick 

Australian Science & Mathematics School, Australia 

Affordable prosthetics for third world amputees                                    (LC1/2) 

Thomas Goodwin 

Australian Science & Mathematics School, Australia 

The effectiveness of using solar power to charge mobile phones       (LC7/8) 

Julia Erceg 

Australian Science & Mathematics School, Australia 

An effective portable water filtration device          (LC1/2) 

Constance Gladwin 

Australian Science & Mathematics School, Australia 

Cost-effective homemade water filtration system        (LC1/2) 

Ngan Lai 

Australian Science & Mathematics School, Australia 

Musical feet                  (LC7/8) 

Olivia Slee, Brendan OôLoughlin, Gem OôFlaherty, Thomas Goodwin,  

Arjun Asokan 

Australian Science & Mathematics School 

The effects of low pressure on bacterial growth        (LC1/2) 

Jayden Squires 

Australian Science & Mathematics School, Australia 

To what extent can I reduce my single-use plastic usage? 

Jem Simper-Brown                (LC7/8) 

Australian Science & Mathematics School 

How well can dwarf peas grow on Martian soil without any human aid such 

as fertilizers.                (LC1/2) 

Marvelous Ogbeide 

Australian Science & Mathematics School 

The effectiveness of faces in gaze direction on posters      (LC1/2) 

Hansen Guan 

Australian Science & Mathematics School 

  



 

What influences have the Mutant population taken from society of the real 

world?                      (LC7/8) 

Keith Lolomanaia     

Craigmore High School, South Australia 

A Novel Method of Simulating Hydrological Processes to Desalinate Water for 

Safe Consumption                         (LC7/8) 

Darin Ng 

Fort Richmond Collegiate, Winnipeg, Canada 

Statistics                     (LC7/8) 

Koki Kawakami  

GSC Hiroshima 

The good cooking method for taking Vitamin C              (LC1/2) 

Yuichi Nakamura  

GSC Hiroshima 

Raising poultry in space                  (LC1/2) 

Taichi Onishi  

GSC Hiroshima 

The relationship between the Brachistochrone curve and the formation of the 

slope of rivers.                     (LC7/8) 

Conan Sakamoto  

GSC Hiroshima 

Theory of Water Transport Phenomenon by Water Jet Projected from 

Underwater Surface                    (LC7/8) 

Seima Saeki  

GSC Hiroshima 

Efficiency of dye-sensitized solar cell according to kinds of natural dyes  

Hyejin Byeun                    (LC7/8) 

Gwangju Science Academy for the Gifted, South Korea 

Efficiency of dye-sensitized solar cell according to kinds of natural dyes  

Seoui Kwag                    (LC7/8) 

Gwangju Science Academy for the Gifted, South Korea 

Evaluation of Anisotropic Plate using Ultrasonic Lamb Wave          (LC7/8) 

Minaje Yu, Yoonjae Chung, Seungsoo Yang        

Korea Science Academy of KAIST, Busan, Korea 

How biodegradable are everyday plastics?              (LC1/2) 

Bailey Vogt  

Lameroo Regional Community School, South Australia, Australia 
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How biodegradable are everyday plastics?            (LC1/2) 

Tilly Nickolls  

Lameroo Regional Community School, South Australia, Australia 

How biodegradable are everyday plastics?            (LC1/2) 

Sarah Pearce  

Lameroo Regional Community School, South Australia, Australia 

How to reduce the pollution of plastic bottles thanks to spherification.(LC1/2) 

Florian Bardeau, Eloi Gillardin         

Lap®rouse High School, Noumea, New Caledonia 

Development of wood density measuring instrument by determining the speed 

of stress wave in wood with piezoelectric effect           (LC1/2) 

Piramon Permsilp, Pakteema Duriyapatsorn, Nutchanon Jariyanurut  

Mahidol Wittayanusorn School,  Bangkok, Thailand 
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Katriona Wheadon 

Queensland Academy for Science, Mathematics and Technology  

Caffeine in Coffee Grounds Used as a Plant Growth Inhibitor       (LC1/2) 

Risa Tarui 

Ritsumeikan Senior High School, Kyoto, Japan 

Creating an efficient solar-powered motor             (LC7/8) 

Aoba Tawa 

Ritsumeikan Senior High School, Kyoto, Japan 

Creating a sturdier picket to reduce human suffering                (LC1/2) 

Azusa Hashimoto 

Ritsumeikan Senior High School, Kyoto, Japan 
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The efficacy of co ïdesign in science focused challenge based learning 

Kay Gillett & David Cowen 

Australian Science & Mathematics School, Australia 

International ocean Discovery program. Linking research scientists on the 

Joides Resolution to your classroom. 

Debra Beamish 

Corinda State High School, Queensland, Australia 

Breakout Boxes for Physics Review  

Ms Jennifer Piasecki 

Fort Richmond Collegiate, Winnipeg, Canada 

Using the online game Plickers for student engagement 

Ms Doris Nelson 

Oak Park High School, Winnipeg, Canada 

Separation of the mixture by chromatography 

Mr Inho Lee 

Gwangju Science Academy for the Gifted, South Korea 

No lecturing, no grading. Just talking. 

Dr. Jong-Rim Lee 

Korea Science Academy of KAIST, Busan, Korea 
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Fantasy Sports and Statistics! 

Mr Morgan Randall 

Lameroo Regional Community, South Australia, Australia 

Jeunesse et D®veloppement Durable (Youth and Sustainable Development) 

Ms Anne-Marie Veyret  

Lap®rouse High School, Noumea, New Caledonia 

Methodes et Pratiques Scientifiques (scientific methods and practices) 

Ms Vanessa Costagliola 

Lap®rouse High School, Noumea, New Caledonia 

Feel Physics: Direct experiencing the fundamental phenomena 

Mr. Jatuporn  Puntree 

Mahidol Wittayanusorn School, Bangkok, Thailand 

Teaching chemical equilibrium ï games, activities and demonstrations to 

remediate misconceptions  
Mr. David Pearce 

Queensland Academy for Science, Mathematics and Technology  



 

The Royal Adelaide Show is South Australia's biggest annual event run by the 

Royal Agricultural and Horticultural Society of South Australia. Experiences run 

the whole gamut from carnival rides, exhibitions and attractions to exquisite 

handicraft, cookery and a wide variety of champion livestock and animals. It is at 

the Show that rural South Australia and City 

businesses alike can showcase their  best produce, 

wares and services. 

 

The Royal Adelaide Show is the 'people's event' and 

truly offers something for everyone, such as food 

and wine tastings; entertainment with bands, 

dancing, and acrobatics; exhibitions and displays; 

fashion parades; competitions; animals (livestock 

and pets); farmyard nursery and animal petting area. 

 

Show bags 

The Wayville Pavilion is Show bag Heaven and the 

place to be if you love show bags.  This is surely 

one of the highlights of the Show, with over 300 to 

choose from you certainly will find a bag to suit.  

From baby to grandparent there is a show bag for 

everyone. 

 

Carnival 

Would you like a new toy or would you just like to test your skill?  From the 

colourful laughing clowns to darts or a fishing expedition, it's all here for you to try. 

 

The Learning Centre 

Enjoy a range of daily hands-on activities and demonstrations  

¶ Baby animals, sheep shearing, milking and feeding 

 demonstrations. 

¶ DJôs, clowns, bands, music groups and dance workshops 

¶ Interactive science displays including rocket cars and  

      3D printing 

¶ Art and craft activities 

¶ Obstacle course 
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