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Acknowledgement of Country
We at the Young Scientist Awards would like to
pay our respects to the Traditional Custodians
of this land on which we meet - the Gadigal
people of the Eora Nation. We recognise
Country includes but transcends land and
borders, being both belongingness and a way of
being.
Recognising this, we pay our respects to
Aboriginal peoples past, present and to those of
the future who are our knowledge holders and
teachers. As we share information, teaching,
and learning, we remember to appreciate and
value the knowledge embedded forever within
the Aboriginal custodianship of Country.
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Message from the President
Science is the study of how and why everything
surrounding us works. It helps us make
improvements to our standards of living, mitigate
disasters, help with managing human disease and
so many other areas of human endeavour.
Science, as we know it in Australia, is a western
world human construct. There are many ways of knowing and one started in
Australia about 60 000 years ago with the ancient Aboriginal and Torres Strait
Islanders peoples. They recognised the Science of the world they lived in and
developed a way of communicating that knowledge to their future generations,
just as we do. I would like to acknowledge the original custodians of this land
and wish that their wisdom and knowledge about the Country that we share is
recognised so a better shared understanding of the land is developed.
Today, our future generation of scientists sit here in front of us. I congratulate
the teachers who helped them to learn and love science with the passion that is
needed for our sustainable future. Helping these amazing students to grow in
their scientific knowledge and skills will support the growth of our country.
Congratulations also to the students for their hard work and excellence in all
their STEM investigations.
While it is disappointing that STANSW can no longer send students to attend
ISEF, we are very excited to have a white paper that proposes a National
Science Fair here in Australia and leading into ISEF, so stay tuned for news of
this amazing future opportunity.
Best wishes from STANSW
Margaret Shepherd, President 2022
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STANSW Young Scientist Committee
The STANSW Young Scientist Committee is a group of dedicated volunteers
who work to develop innovative STEM strategies for supporting NSW teachers.
Anjali Chandrasekar-Rao (Coordinator)
Edwina Hine
Philippa Miller
Elizabeth O'Connor
Daisy Kong
Sian Ware
Matt McKenzie
Lauren McKnight (STA NSW Council sponsor)

Grand Awards Judging Panel
The Grand Awards Judging Panel is a highly experienced judging panel, who
review the top 10 projects and select the STANSW Young Scientist of the Year
and the Rowe Scientific Communication Award winners
James Cleaver (IBM) (Judging Chair)
Associate Professor Kerry Hitos (Biomedical Scientist)
John Nicholls (AARNet-Technology Expert)
Dr. Ann Forbes (Senior Lecturer STEM Education, Macquarie University)
Dr. Kirsten Hogg (QAMST)
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Message from the Coordinator
It is my very great pleasure to welcome all students,
families and special guests to our Presentation Ceremony
in person after 2 years of online awards presentations.
Our major thanks must go to the Faculty of Science,
University of Technology, Sydney and its Dean, Prof.
James Wallman, who reached out to us to begin what we
hope will be a long and mutually beneficial partnership.
2022 has seen our program emerge from COVID with
major changes but stronger than ever. We launched a new streamlined website
as well as a new Project Portal in June this year. It has allowed us to become
even more efficient with communication and administration of our program and
we are indebted to the support of the STA NSW Executive and administrative
staff for their work in making this happen seamlessly.
Our hard work during COVID has allowed us to continue offering our rural and
regional judging colleagues the opportunity to participate in this valuable
professional development activity. Our major focus in the coming year will be to
increase the breadth and diversity of our submissions while maintaining the
high standards of scientific excellence of our program.
2022 also brought major changes to the national awards landscape with CSIRO
and the BHP Foundation announcing the cessation of the BHPFSEA awards. We
are working alongside the Science Teachers associations from other states and
territories to create and support pathways for our students to progress to
competitions at the national and international level.
Lastly, I would like to acknowledge the innumerable hours of volunteer work our
hard working committee and our volunteer judges put into making this
competition the success that it is. We would not have a program to offer
students and teachers without your hard work.
Anjali Rao
- 7-

2022 STANSW Young Scientist Awards
Presentation Ceremony

NSW Young Scientists shine once again at Virtual ISEF 2022
A team of nine NSW Young Scientist Award winners competed in the virtual
Regeneron ISEF 2022 held online between 7th - 14th May 2022. Their projects
ranged from investigations into the formation of silicate sinters as potential
biosignatures on Mars, into the influence of increasing carbon dioxide levels on
antibiotic resistance in bacteria, to designing a fall prevention walking aid
inspired by paralympic running blades and drawing on the biomimicry of
kangaroo tails.
Each ISEF finalist received advice and support from a Young Scientist
mentorship team in the lead up to the judging events. They competed with
1,750 young scientists representing 49 states and 63 countries in a hybrid
event with half of the participants attending virtually.
Our Young Scientist nominees performed brilliantly once again with four
students winning Grand Awards and Special Awards.
Edward Garth from Redeemer Baptist School won a Fourth Place Grand Award
in the Mathematics category as well as a Special Award from the American
Mathematical Society.
Liberty Jacob from Barker College won a Third Place Grand Award in the
category Biomedical Engineering
Tahlia Martinagno from Menai High School won a Third Place, Microbiology
and a Special Award from Fondazione Bruno Kessler
Max Zhao from Barker College won a Special Award from the China
Association for Science and Technology.
All ISEF finalists were a credit to their state and their country. Congratulations
to all of them!
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Presentations Part 1: Category Awards
STANSW Scientific Investigations K-2 Equal 1st Awards
Chloe Metledge, Presbyterian Ladies' College Sydney, Shining the light on
shade cloths
Chloe used UV beads and a UV sensor to measure the levels of UV under
different shade cloths and also measured the height that wheatgrass grew. Her
results showed that as the weave of shade cloth tightened it let in less UV but it
also meant that wheatgrass did not grow as well.
Elizabeth Ong-Ly, Presbyterian Ladies' College Sydney, The Goldilocks Theory
- Do Worm Farms Like It Hot Or Do Worm Farms Like It Cold? What Is Just
Right?
Elizabeth was interested in the effects of heat on the decomposition of food
scraps as well as the health of worms in worm farms. She found that the best
rate of decomposition occurred between 26-30°C. As it turned out this was
also the best temperature for the health of the worms in the worm farm as at
this temperature they had a higher survival rate, laid eggs and ate all the food.
Eleanor Preston, Presbyterian Ladies' College Sydney, How to impress with
straddle press
Eleaanor enjoys aerobic gymnastics and this led her to complete a number of
investigations relating to how gravity affects some activities in this sport.
Eleaanor found that leaning forward doing a straddle press, when your head
and shoulders are in front of your hands, means that your centre of gravity is
above your hands, and you can hold a straddle press for longer.

- 9-

2022 STANSW Young Scientist Awards
Presentation Ceremony

Annabelle Woo, St Joseph's Catholic Primary School, It's Party Time! A 6 year
old's investigation into blowing up balloons
Annabelle likes decorating for birthdays but she finds blowing up balloons is
challenging. To help solve this problem she wanted to use a chemical reaction to
blow up balloons. She found that she could blow up a balloon using baking soda
and vinegar to make carbon dioxide and that the best way of getting CO2 into
the balloon was using a narrow neck bottle. If Annabelle used a lot of baking
soda and vinegar the balloon would blow up faster and bigger.

STANSW Scientific Investigations 3-4 Equal 1st Awards
Thaddeus Candra, Redeemer Baptist School, Mask, Mask, How Long Do You
Take To Decompose?
Thaddeus noticed that a blue disposable mask accidently left in pants during
washing was still in great condition after it was washed. This caused him to
wonder how long this type of mask would take to decompose when buried. He
found that after being buried for 18 weeks there was no evidence of
degradation and that this meant they posed an environmental problem.
Emily Fowler, Presbyterian Ladies’ College Sydney, Eggcellently clean
An allergy to egg protein affects some of Emily's family and this prompted her
to identify cleaning methods that properly remove traces of egg protein from
kitchen surfaces. She chose dry wiping, wiping with cold water, wiping with hot
water, wiping with kitchen spray or wiping with bleach to find which method
would remove the most egg protein. She concluded that you must use a
chemical cleaner such as kitchen spray or bleach and allow the surface to air
dry.
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Romilly Merani, Presbytarian Ladies' College Sydney, The contact lens
conundrum
Romilly knows that people who wear contact lenses often feel like their eyes are
dry and uncomfortable so she wanted to investigate which eye drops were best
at preventing this problem. She also investigated if soft contact lenses can be
reused in the long term. As she couldn't use real eyes in her test she used
contact lenses as a model. Romilly collected a vast amount of data and came to
several useful conclusions.
Gregory Samokhin, Our Lady Star of the Sea Catholic School, SHMAGLEV TS
Gregory completed investigations involving a solar high-speed magnetic
levitation transportation system. His main experiment investigated how the
weight of a MAGLEV train affected the time it takes to travel a loop. He found
that the greater the mass of the train the slower the train went.
Hannah Tsai, Presbyterian Ladies' College Sydney, Smoke and Mirrors
The aim of Hannahs investigation was to find out which form of ventilation,
(extractor fan, ceiling fan or open window) or a combination of them, was most
effective in reducing the amount of pollution in the house, after cooking on a
gas stove. Her conclusion was that the combined ventilation of the open
window and extractor fan was the most effective.
Cate Yuen, Presbytarian Ladies' College Sydney, Kumquat - Come What?
Cate's investigation focused on when and which kumquats were “best” to eat in
terms of being most sweet and having the highest vitamin C content possible.
After some very detailed research she found that a kumquat picked fresh from
the tree and having a dark orange peel colour was the sweetest and had the
highest concentration of vitamin C.
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STANSW Scientific Investigations 5-6 Equal 1st Awards
Karmichael Candra, Redeemer Baptist School, Light or dark, A good night
sleep?
Karmichael's sister complained that it was hard for her to fall asleep, so they
decided to investigate how light levels affect sleep. In particular the
investigation explored if sleeping with no light or bright light would increase the
percentage of deep sleep and REM sleep. They found that sleeping in the dark
was advisable since it increases the level of deep sleep which is essential for
feeling rested and staying healthy.
Grace Godfrey, Castle Cove Public School, Are Compostable Kitchen
Products really Biodegradable?
The aim of Grace’s investigation was to find out whether or not common kitchen
products that claim to be biodegradable are in fact compostable. Her
investigation was hampered by the lack of sun that would have provided
warmth to speed up the process of decomposition. She was however excited to
find that most of the products decomposed significantly.
Cassandra Howard, Roseville College, Children dying in hot cars
The aim of Cassandra’s investigation was to see if a raw piece of meat can cook
in a turned off car and whether it cooks faster inside or outside of a car. She
wanted to highlight the dangers of leaving children in a hot car. Cassandra
found that the meat in the car rose to an extremely high temperature and was
more cooked than the meat which was outside the car.
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Tiffany Kouhis, Presbyterian Ladies’ College Sydney, Arctic Greening,
Predator Feeding
The aim of Tiffany's investigation was to investigate the effect on the visibility of
shorebird eggs when global warming causes the Arctic to become greener. She
altered an image of the Arctic tundra to make it 25%, 50% and 75 % greener
and then placed shorebird egg images in the picture. Participants were given a
time limit to find the eggs. Tiffany found that greener tundra caused the eggs to
be more visible and thus more likely to be seen by predators.
Rebecca Li, Carlton South Public School, Little Drosabla
The purpose of Rebecca’s investigation was to discover the result of
breeding/crossing/hybridising a Drosera Capensis with a Drosera Capensis
‘Alba’ - two varieties of the sundew plant. She wanted to understand if cross
pollinating a Drosera Capensis with a Drosera Capensis ‘Alba’ would result in a
plant with a combination of features and to further investigate what traits the
product of cross pollinating these two varieties would exhibit.
Kohaku Nakagawa-Lagisz, Randwick Public School, Duckweed Quest Mapping out where the wild duckweed grows
Kohaku investigated the type and distribution of duckweed in Centennial Park.
He tested water quality to find if this affected the amount of duckweed found.
Kohaku found in some ponds there were multiple sites with duckweed and large
amounts of duckweed but in other ponds there was very little duckweed. Water
testing found that there was no difference in the water minerals, pH and other
substances so this did not affect distribution.
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STANSW Investigations Biology 7-8
First Place – Totoro Nakagawa-Lagisz, Sydney Boys High School, Effect of
artificial light at night on spotted duckweed
Totoro was curious about the effect of artificial light upon the growth of
duckweed so carried out an investigation. He discovered that whilst duckweed
leaves grow quicker under artificial light, compared to a control group, they
were more likely to perish, most likely due to the stress they were in.
Second Place - Keira Waked, Meriden School, The impact of storing
disinfectant wipes incorrectly
For her scientific investigation, Keira was keen to see if differing moisture levels
in disinfectant wipes affected how many bacterial colonies would grow. She
discovered that indeed there was a difference; the wipes with 100% moisture
were the most effective at inhibiting bacterial growth, followed by 50%, then
0%. However, using 0% moisture wipes was still more effective than using no
wipes.
Third Place - Antonella Lo Surdo, Loreto Kirribilli, Masked Scent
Antonella set out to address how different types of face masks affect the
detection of different scents. She did this by having three subjects wear the
different masks and record the level of scent on a provided detection scale.
Antonella discovered that the surgical mask allowed for the greatest detection
of scent, followed by the cloth mask, and finally the KN95 mask.
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STANSW Investigations Biology 9-10
First Place - Alexandra Prokhorov, Presbyterian Ladies' College Sydney,
Demystifying the soapberry
Alexandra looked at the effect of concentration, temperature and pH on the
effectiveness of soapberry as a detergent, and compared the effectiveness of
soapberry to commercial detergent and bio-detergent. She found that the
surface tension of water decreased as the concentration increased, and
soapberry was more effective than water, which suggests that it is a viable
alternative as a detergent.
Second Place - Isabella Ho Shon, Presbyterian Ladies' College Sydney, Masks
of Integrity: Investigating the possibility of reusing surgical face masks after
different disinfection processes measured in the effect on Functional
Integrity and Structural Integrity
Facemasks have emerged as an effective way of trying to prevent COVID
infection. Isabella was interested in whether surgical masks could be reused,
after exploring different ways to disinfect them. She measured both functional
and structural integrity, before determining benzalkonium disinfection
decreased the functional integrity of the face mask by a significant factor in
comparison to the control.
Third Place - Alyssa Buda, Presbyterian Ladies' College Sydney , An
investigation into the antibacterial properties of dog saliva and its effect on
facial bacteria
Alyssa chose to investigate the effects of antibacterial properties of dog saliva
on facial bacteria. Alyssa carried out disk diffusion assays and assessed the
zone of inhibition of 4 antibacterial proteins found in dogs’ saliva, against 3
common facial bacteria. She determined that indeed proteins found in the saliva
can inhibit bacterial growth.
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Rowe Scientific Investigations Biology 11-12
First Place- Owen Yi, James Ruse Agricultural High School, Evolutionary Rate
Dynamics of SARS-Cov-2 Variants of Concern Throughout the Pandemic
SARS-Cov-2 has dominated world headlines since its emergence, so with this
in mind, Owen was determined to investigate how the evolutionary rate has
varied throughout the pandemic. Phylogenetic analysis was carried out using a
model based on the uncorrelated relaxed clock to characterise the evolutionary
rate dynamics throughout the pandemic. The results revealed a long, but
temporary period of rate acceleration, around 1.5 times above the mean rate in
the Alpha, Gamma and Omicron variants.
Second Place - Sharnavi Maharaj, William Clarke College, The Link Between
Smoking Status and DNA Methylation at specific CpG sites
Sharnavi investigated the relationship between DNA methylation at specific
CpG sites, by examining secondary data from the Older Australians Twins
Study. Sharnavi looked at DNA collected from peripheral blood samples using
the Illumina 450K microarray, before determining that 5 of 7 CpG sites were
significantly hypomethylated, showing the impact smoking can have on health.
Third Place - Rupert Foley, SHORE - Sydney Church of England Grammar
School, Systematic Review of early interventions that reduce the risk of
developing Persistent Post Concussion Symptoms (PPCS) in adolescents who
have sustained a concussion
Concussions are a major medical issue for Australia. This was the basis of
Rupert’s investigation into early interventions to reduce the impact of Persistent
Post Concussion Symptoms (PPCS) in adolescents. He conducted a systematic
review of databases and determined a positive correlation between early AE
interventions and reduced recovery times.
- 16 -

2022 STANSW Young Scientist Awards
Presentation Ceremony

STANSW Investigations Chemistry 7-8
First Place - Beatrix Ross, Loreto Kirribilli, Bad Burn
This project set out to investigate the effect of different laundry additives on
the flammability of children’s pyjamas. Five samples of the same children’s
pyjama set were washed with different laundry additives and were then burned
and tested for complete burnout time. The experimental results showed that the
sample washed twice with a combination of laundry detergent, fabric softener
and dryer sheets increased the flammability of pyjamas.
Second Place - Echo Xu, James Ruse Agricultural High School, Comparing the
amount of electrolytes in various beverages
Echo utilised conductance to compare the amount of electrolytes in different
beverages and determined which type contained the most. Demineralized water
(was tested as the experimental control), and the conductance of tap water,
Red Bull energy drink, coconut water and orange juice were tested.
Interestingly the project concluded that there are healthier and better ways to
replenish electrolytes. Instead of utilising sports drinks, fruit juice contained
more electrolytes.
Third Place — Caitlin Wong, Loreto Kirribilli, How do liquids with different pH
affect how seashells dissolve?
This project investigates whether seashells dissolve faster in more acidic or
more basic liquids. Kaitlyn came to the conclusion that the shells dissolved
more and faster in the acidic liquids because as the acidity of the liquid
increases the number of hydrogen ions in the liquid increases and hydrogen
ions break down the calcium carbonate into calcium and carbonate ions thus
dissolving it.

- 17 -

2022 STANSW Young Scientist Awards
Presentation Ceremony

STANSW Investigations Chemistry 9-10
First Place - Anastasia Watson, Presbyterian Ladies' College Sydney, Mari-yay
or Mari-nay?: An Investigation into the Effect of Different Meats and
Marinades on the Formation of
2-Amino-1-methyl-6-phenylimidazo(4,5-b)pyridine
2-Amino-1-methyl-6-phenylimidazo(4,5-b)pyridine (PhIP) is a suspected human
carcinogen. It is formed in a reaction between amino acids, creatine and sugars
that occurs when muscle meats, such as beef, fish, pork or poultry, are cooked
at high temperatures. The project investigates the effect of different types of
meat and different marinades on the concentration of PhIP formed when meat
is cooked. The results showed different meats form different amounts of PhIPs,
and marinades were shown to reduce the formation of the potential carcinogen.
Second Place – Nevada Guidance, PLC Armidale, Toxic Vapours:
Determination of the Composition and Toxicology of E-cigarettes using
ICP-OES
Nevada analysed the composition of e-cigarettes using ICP-OES, and in
particular investigated the presence of certain elements in various brands, and
discussed the potential toxicity and corresponding health implications. The
results show there is no such thing as a healthier cigarette!
Third Place - Remy Bucton, St Columba Anglican School, The effect of acidity
on eggshell erosion
Remy investigated the effect of acidic drinks on the erosion and change in
mass of egg shells. Egg shells were chosen to model tooth enamel in this
experiment as they are made up almost entirely of calcium carbonate crystals, a
durable mineral, similar to calcium phosphate, the substance of tooth enamel.
Remy found the more acidic the substance the eggshell was immersed in, the
quicker and more the eggshell dissolved and lost initial mass.
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Rowe Scientific Investigations Chemistry 11-12
First Place - Mayesha Islam, Moorebank High School, Abundance of
2-Amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) activity on beef
marinated with various substances
Barbecuing red meat significantly increases the presence of carcinogens due to
the reactions occurring at high temperatures and the formation of polycyclic
aromatic hydrocarbons from the fat dripping down into the flame. Mayesha’s
project showed that marinating chicken in lemon juice prior to grilling the meat
resulted in significant decrease in the formation of one such compound.
Second Place - Abby Cupitt, Wollondilly Anglican College, Do textiles fibres
and oxygen availability affect the rate of spread of house fire?
Abby has investigated and compared the flammability of natural and synthetic
fibres, and investigated the effect of oxygen availability on a fire. The project
demonstrated that dwellings containing a larger proportion of vegetable fibres
with higher amounts of available oxygen will exhibit a greater rate of spread
during a house fire.
Third Place – Christian Mossati, St Aloysius’ College, Chemistry Depth Study Galvanic Cells
Christian conducted an investigation that measured and compared the
reduction potential of galvanic half-cells by changing the concentration of the
copper sulfate catholyte. The project had a secondary aim to measure and
compare the reduction potential of a variety of galvanic half-cells and to
arrange the metals used in an increasing order of reactivity. The results were
discussed in reference to the Nernst equation.
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STANSW Investigations Earth & Environmental Science 7-8
First Place – Lily Rofail, Presbyterian Ladies' College Sydney, Hey-sop! Fix up!
and Avo-clean Water System
Lily investigated the use of avocado skin powder and the water hyssop plant as
possible bioremediation strategies for the removal of copper from aquatic
environments. Extensive testing and the use of controls demonstrated that
both were effective in removing copper from the water as evidenced by the
growth and survival of duckweed plants.
Second Place - Lulu Warren, Loreto Kirribilli, How does the colour of roofing
affect the temperature of the interior of a house?
Lulu’s investigation aimed to determine whether the colour of roofing materials
reduced the temperature inside houses. Using Tupperware containers filled
with water as substitutes for houses, Lulu showed that darker coloured roofing
materials not only raised roof and internal temperatures higher than lighter
coloured roofing materials, the higher temperatures were also maintained for
longer periods of time.
Third Place - Emily Barrett, Presbyterian Ladies' College Sydney, What is the
Optimal Ratio of Food Scraps and Carbon Containing Materials To Create
Compost For A Community Garden?
Emily used different mixes of food scraps, green waste and cardboard to
determine the optimal combination that ensured faster and more efficient
breakdown into compost. Her results demonstrated that adding materials such
as cardboard scraps as a source of carbon and grass clippings that provided
an aerated structure were important in accelerating decomposition.
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STANSW Investigations Earth & Environmental Science 9-10
First Place - Ellie Cole, Presbyterian Ladies' College Sydney, "Aerosol
Eliminator" Can the risk of household COVID-19 transmission be effectively
reduced through a do-it-yourself device?
Ellie’s project involved the creation and testing of three DIY portable filtration
devices aimed at removing aerosols to reduce the risk of household
transmission of COVID-19. She found that all three designs were effective in
reducing aerosol levels within an average bedroom and created a guide to
enable ease of accessibility to the technology.
Second Place - Mary Hyland, Goulburn High School, Microplastics and the
Wollondilly river
Mary studied the distribution and abundance of microplastics in the upper
catchment of the Wollondilly River. The five sites she chose for her sampling
were located above, in and below a rural community. Mary’s results allowed her
to distinguish and demonstrate a direct link between human populations and
the presence of microplastics in the river system.
Third Place - Hanna Hamoud, Presbyterian Ladies' College Sydney, The effect
that floods have on the water quality of rivers
Hanna studied the effect of flooding on water quality in the Georges River by
comparing water quality parameters (salinity, turbidity and pH) before and after
the 2022 February-March flooding events. She found that there were
significant increases in turbidity and salinity following the floods with
implications for the health of the local river ecosystem.
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Rowe Scientific Investigations
Earth and Environmental Science 11-12
First Place - Georgia Gan, PLC Sydney, Diverging Opinions: Determining the
Most Accurate Reconstruction of the Philippine Sea Plate Over the Last 30
Million Years
Plate tectonic reconstructions underpin models of Earth’s deep time evolution
and assist in explaining ocean circulation and biogeographic dispersal of plants
and animals. Georgia used GPLates - open source interactive plate tectonic
software to determine which of five models most accurately reconstructs the
movement of the Philippine Sea Plate over the last 30 million years.
Second Place - Sarah Stuart, William Clarke College, Investigating the
relationship between enterococci levels, water quality and
macroinvertebrates in the Grose River at Yarramundi
Sarah used biodiversity indices of the aquatic macroinvertebrate community in
the Grose River to generate a water quality ‘signal score’. She investigated
whether there was a link between this signal score and enterococci levels in the
same areas. Her research found that other physicochemical characteristics
such as turbidity as well as habitat availability had a stronger effect on
macroinvertebrates.
Third Place - Georgia Notaras, Wenona School, Natural vs urban land use: An
analysis of Manly Lagoon water quality in relation to surrounding land use
Georgia investigated water quality using various physicochemical indices such
as Dissolved Oxygen, turbidity, pH and Chlorophyll-A at 13 locations along
Manly Lagoon. She found a significant correlation between land use (industrial,
residential and open space) and water quality.
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STANSW Investigations Physics 7-8
First Place – Mims Clarke, Presbyterian Ladies’ College Sydney, Hanging on
by a Hair: The Effect of Treatments on the Tensile Strength of Hair Exposed to
Chlorinated Water
Swimming in a chlorine pool is a common source of hair damage. Mims was
interested to find out how using apple cider vinegar and olive oil as pre- and
post-treatments could protect the hair from chlorine. Her results showed that
all the treatments were more effective than none, and pre-treatment with olive
oil was most effective.
Second Place - Jasmine Civardi, Presbyterian Ladies’ College Sydney, The
Heat Catcher, An Invention to Capture Heat Exhaust to Reduce the Impact of
the Urban Heat Island Effect
The urban heat island effect is a significant problem in areas with dense
buildings and hot surfaces. Jasmine investigated the heat retention of different
building materials, as well as water and grass, when placed in halogen lights to
replicate sunlight. She found that jarrah wood heated up the most, but a
dark-coloured marble stayed warm for the longest time.
Third Place - Juliet Butler, Loreto Kirribilli, Strength of stitches
A strong stitch results in durable clothes. Juliet set out to determine which
stitches could withstand the most force, by counting how many revolutions of a
vice they could withstand. Her results showed that tighter stitches were
strongest, while loosely made stitches were easiest to snap.
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STANSW Investigations Physics 9-10
First Place - Tim Wilson, Barker College, Rocket Nozzles: an Investigation for
an Ideal Conical Nozzle
Tim was interested in the range of uses of rockets, including space exploration,
fireworks, flares and ejection seats. He explored the effect of changing the
geometry of the nozzle, specifically the position of the throat in a conical
nozzle. Using 3D printed nozzles with varying positions, he found that the
maximum impulse was achieved when the throat was 20-40% along the nozzle,
but that other positions had differing effects on the average and peak thrust
achieved.
Second Place - Claire Van, Presbyterian Ladies’ College Sydney, The last
straw
With plastic straws being phased out, and the paper substitutes tending to
absorb water and become soggy, Claire decided to evaluate the performance
of straws made from a gelatine bioplastic. Her experiment tested the effect of
different concentrations of glycerol (acting as a plasticiser). She found that a
higher glycerol concentration increased water absorption and tensile strength
and sample elongation.
Third Place - Tony Chen, James Ruse Agricultural High School, Creating a
Digital Stethoscope for Telehealth: Determining its Effectiveness Against a
Traditional Stethoscope
Telehealth is an important initiative to provide improved health to those in rural
and remote locations. However, in a telehealth consultation the doctor cannot
physically listen using a traditional stethoscope. Tony made and tested a digital
stethoscope and found that at the majority of the frequencies measured, the
sound was less attenuated in the digital stethoscope, suggesting that it was
suitable for further testing for use in telehealth.
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Rowe Scientific Investigations Physics 11-12
First Place - Zane Hercz, Cranbrook School, Magnetic Fields Induced by
Helmholtz Coils
Helmholtz coils are used to produce magnetic fields, but the region where the
field is uniform is limited. Zane explored the effectiveness of using two coils to
produce a reasonably uniform magnetic field in the space between them. Using
magnetic field sensors he plotted the strength of the field in the 3D space
between and around the fields, finding that the experimental results were fairly
consistent with theory.
Second Place - Vincent Ng, James Ruse Agricultural High School, Predicting
Solar Proton Event Magnitudes Using Vector Magnetic Data and a Neural
Network
During a solar flare, protons can be accelerated to extremely high energies, and
this can be a problem for technology if they hit Earth. Predicting such events is
very important, and Vincent aimed to create and evaluate a neural network to
predict the maximum proton flux. However, the evaluation showed that the
predictions made were not sufficiently accurate.
Third Place - Jupiter Grant-Klar, Cranbrook School, An Investigation on the
Effect of Supplied Current and the Length of the Conducting Rails on the
Muzzle Velocity of a Constant-current Permanent Magnet Railgun
A railgun uses magnetism to accelerate a projectile to a high velocity. Jupiter
built a device to test the relationship between the supplied current, and hence
the magnetic field strength, and the velocity of the projectile. As expected, the
results showed that the velocity increased linearly with both the current and
the length of the railgun.
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Inventions and Innovations K-2 Equal 1st
Carson Lau, Isaac Wong, Prashanth Mahalingam, Knox Grammar Preparatory
School, Power bank Backpack
As part of their school studies Carson, Isaac and Prashanthe identified that
people in Vanuatu have little access to electricity. To help solve this problem
they designed solar powered backpacks so that as children walk to school, they
are collecting energy. The power banks in the back packs would store energy to
be used for such needs as lighting when they got home. Carson, Isaac and
Prashanth created a working prototype that charged some lights.
George Sun, Lex Guo, Max Wu, Knox Grammar Preparatory School, Spill fixer
3000
Oil spills in the ocean harm many sea creatures so The OIL SLICK FIXER
3000™ was designed and created by George, Lex and Max to help solve this
problem. The working prototype, which floats on the water, was built from ping
pong balls, a plastic container and mesh.
Dean Zhang, Edvin Guo, Madoc Taylor, Knox Grammar Preparatory School,
Cleaning Land and Water for Wild Animals
The goal of this project was to reduce rubbish pollution and save animals.
Dean, Edvin and Madoc designed a robot that would not only pick up rubbish,
but it would collect sick animals and take them to the vet. They used Lego
WeDo to create their working prototype.
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Inventions and Innovations 3-4 Equal 1st
Georgie Ford-Gunatilake, St John Bosco Catholic Primary School, Doggie
drink pipe
Georgie wanted to find a way to save the wasted excess water from the shower
and collect it for her puppy’s drinking water. She noticed that her puppy liked
to stand outside the shower and try to drink the water drops when the shower
was running. Doggie Drink Pipe collects water from the shower via a funnel and
it is then channelled via a hose to a water bowl on the floor of the bathroom.
Georgie was very excited to find that her invention worked and that her puppy
happily drank the water collected.
William Moore, Knox Grammar Preparatory School, E.A.S.T (Emergency Alert
Sending Technology)
William once crashed his bike and was badly injured and it took some time
before he was found. This gave him the idea to design a sensor that can be
attached to your bike so that in event of an emergency you will be able to be
found. He used a micro:bit and a 3D printed container to make his working
prototype.
Jayden Li, Hechen Li, Sebastian Chi, Knox Grammar Preparatory School,
Road cleaning bulldozer
Roads full of rubbish cause all sorts of problems! Jayden, Hechen and
Sebastian addressed this problem by designing and creating a robot that could
not only sweep the streets but scoop up the rubbish for disposal. Their
prototype was built using a 3D printed model of the machine and a micro:bit so
that it could be controlled remotely.
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Inventions and Innovations 5-6 Equal 1st
Jake Becket, St John Bosco Catholic Primary School, Stop the door!
Jake designed and created a device to stop shed doors swinging shut when
commercial door stops are not suitable because the sheds are not on flat
ground. He carefully considered the environmental aspects of the materials and
the simple, but highly effective device, was made with wood, nuts and bolts and
a washer. The device, which can be used on a variety of shed doors, attaches
easily to where the shed door is hinged.
Ryley Nolan, Flynn Nolan, Lane Cove Public School, Turning dirty water clean
The problem Ryley and Flynn wanted to solve was how to clean their fishpond
by taking the algae out of the water. They set out to create a working prototype
of a filter that would turn the dirty water into clean water, using as little energy
as possible. They investigated many scientific principles to help them create
their invention.
Anna Prokhorov, Presbyterian Ladies' College Sydney, Flying high
Anna created three different drone frames (Circle, Square, and Infinity) using
the Tinkercad designing program, a 3D printer Ultimaker 2+ Connect and plastic
as a material. Her aim was to create a prototype that would be the fastest when
flying and could be used when drone race designing or for other specific
purposes.
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Innovations and Engineering Design 7-8
First Place - Jasmine Civardi, Presbytarian Ladies’ College Sydney, The Heat
Catcher‚ An Invention to Capture Heat Exhaust to Reduce the Impact of the
Urban Heat Island Effect
A major problem in the summer months is the Urban Heat island Effect. To
combat this problem, Jasmine built the Heat Changer, a device designed to
capture warm exhaust produced by air conditioners. This captured heat could
then be used for another practical purpose, such as heating up water for
domestic or commercial purposes.
Second Place - Ronin Naumovski, Smiths Hill High School, Automatic Watering
Environmental System Observing Meteorological Evidence
Ronin was determined to create an automated watering system for plants, so
using a Raspberry Pi, a weather station, and other various components, did. He
then proceeded to test his invention rigorously, gathering data on the growth of
plants over a number of weeks.
Third Place - Sophie Hirschhorn, Loreto Kirribilli, Teaching Artificial Neural
Networks
Sophie investigated the best type of training data to use when teaching an
artificial neural network to play tic-tac-toe. Using Google Colaboratory, she
tested whether networks trained using strategic moves were better at winning
the game than networks trained using random data. She found that while
neither network could win or draw games against a human opponent, the one
trained with strategic moves was able to employ some basic strategies in a
game.
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Innovations and Engineering Design 9-10
First Place - Esther Yum, Meriden School, The Pluviocatcher
Water is a crucial resource, so Esther designed the Pluviocatcher, a device for
harvesting stored water as it attaches/detaches to a standard water bottle.
Additionally, the bottle can be converted into a hand-washing system when
tilted.
Second Place - Mikayla Rodger, Meriden School, SolarCyanoSlayer
Cyanobacteria is a major problem in waterways, so Mikayla designed the
SolarCyanoSlayer, a machine capable of reducing cyanobacteria blooms by
circulating, oxygenating, and filtering the water source. The device created was
indeed successful at achieving all of these things.

Third Place - Lea Eland, Presbytarian Ladies’ College Sydney, Engineering:
Does applying biomimicry acrylic triangular structure modelled after the
biomimicry of Cataglyphis bombycina hair decrease the internal temperature
in a modelled building?
Lea was intrigued by the Silver Saharan ant’s adaptive feature, a silver
triangular-shaped grooved hair, which aids the ant in its survival in the Sahara
desert. She designed a structure to test the hypothesis that this structure
could reduce the heat energy absorbed. She found that the structure did
reduce the internal temperature.
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Rowe Scientific Innovations and Engineering Design 11-12
First Place - Adam Plant, St Columba Anglican School, Project Motion
With no real good motion capture tools on the market, Adam knew there was a
gap in the market. Enter: Project Motion. So Adam designed a wireless
ergonomic device capable of capturing real-time data that could be used in a
variety of ways, especially giving feedback in a range of sports including martial
arts.
Second Place - Kai Turner, Northern Beaches Secondary College Manly
Campus, TARS - (Transmission-line Assessment and Review System)
Working in the electrical industry is one of the most dangerous professions so
with that at the forefront of Kai’s mind he created the TARS robot. The TARS
machine is designed to assess transmission lines and do so in both a practical
and safe manner.
Third Place - James Harrison, Lambton High School, Characterisation of the
Chaotic Behaviour of a Simple Two-Transistor Single-Supply
Resistor-Capacitor Circuit
James was interested in whether a simple two-transistor single-supply
resistor-capacitor circuit could follow chaotic behaviour, as shown in previously
published work. So he carried out experiments and determined that indeed
chaotic behaviour could be observed with the variable resistor in different
locations.
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Working Mathematically 3-4 Equal 1st
Liam Jackson, Our Lady of the Annunciation Catholic Primary School, Which
Is Faster, Bicycles Or Push Scooters?
Liam wanted to know if there were particular distances where push scooters
were faster than bicycles. Lots of tests were conducted using different bicycles
with different sized wheels, different riders, and different scooters. Through an
understanding of how to work out speed and acceleration mathematically, Liam
concluded that if the distance you are travelling is only very short it would be
quicker to take a push scooter than a bicycle, with quick acceleration due to
smaller wheels.
Romilly Merani, Presbytarian Ladies’ College Sydney, The Contact Lens
Conundrum - Mathematical Investigation
Romilly knows that people who wear contact lenses often feel like their eyes are
dry and uncomfortable so she wanted to investigate which eye drops were best
at preventing this problem. She also investigated if soft contact lenses can be
reused in the long term. As she couldn't use real eyes in her test she used
contact lenses as a model. Romilly collected a vast amount of data and came to
several useful conclusions.
Hannah Tsai, Presbytarian Ladies’ College Sydney, Smoke and Mirrors Mathematical Report
Hannah was inspired to conduct an experiment on the pollution in her kitchen
due to gas cooking after reading a newspaper article. Hannah’s investigation
focussed on what form of ventilation would be most effective in reducing the
pollution. She concluded, after a lot of cooked sausages and potatoes, and lots
of pollution measuring, that the most effective ventilation was actually a
combination of extractor fan and an open window.
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Working Mathematically 5-6 Equal 1st
Zoe Alt, Castle Cove Public School, Carbon Dioxide Levels in my Classroom Mathematical Investigation
To help her fellow classmates maintain concentration on their classwork, Zoe
researched the effect of different levels of carbon dioxide, and what factors
affected these levels including ventilation sources and the time of the day. After
a lot of data collection over 3 months using a CO2 detector, Zoe concluded
that the concentration of carbon dioxide in her classroom was always low and
stayed within the healthy range.
Rebecca Li, Carlton South Public School, The Money Drought in a World of
Swamping Destruction
Rebecca researched the cost of the devastating 2022 floods in northern NSW
and south-east Queensland. She then attempted to work out, mathematically,
whether government assistance combined with donations by members of the
public would cover the vast amount of cost the floods caused. Rebecca also
looked at the effectiveness of a fund-raising Sausage Sizzle taking into account
the costs associated.
Xavier Louie, Sapphire Coast Anglican College, Roll ball Roll
Xavier, an indoor and outdoor hockey player, was interested in the different
speeds a hockey ball would travel across different surfaces. To ensure
consistency of power applied to the ball, Xavier created a firing device he
called the Spring Shot. Over many trials on different surfaces, he was able to
conclude that an astroturf surface would be much better for playing hockey on
over a grassed surface as the balls rolled faster and for longer with the same
effort applied.
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Working Mathematically 7-8
First Place – Genevieve Williams, Loreto Kirribilli, Do people of lower
socioeconomic status and pay have to pay higher tolls to drive to work in
Sydney?
Genevieve was keen to find out whether Sydneysiders from lower
socio-economic backgrounds spent more money on tolls, than their wealthier
counterparts. To carry out her investigation she examined all the LGAs in
Sydney average earnings, and the average cost of tolls from an LGA, before
ranking them, in order to conduct her investigation.
Second Place - Civardi, Presbytarian Ladies’ College Sydney, The Heat
Catcher‚ An Invention to Capture Heat Exhaust to Reduce the Impact of the
Urban Heat Island Effects
Jasmin applied her understanding of enthalpy and thermal energy transfer to
evaluate the efficiency of her invention called the Heat Catcher. With
consideration of spatial dimensions as well as the medium in which energy was
transferred, she calculated the efficiency of the “Proof of Concept” in both
indoor and outdoor environments. Jasmin compared these results with her
invention prototype, thus able to conclude that her Heat Catcher system was
effective at heating water from heat exhaust.
Third Place - Ronin Naumovski, Smiths Hill High School, A.W.E.S.O.M.E
Ronin created the Automatic Watering Environmental System Observing
Meteorological Evidence to water plants, and tested his device thoroughly, by
gathering numerous measurements, including the height and growth of the
leaves. He then conducted a statistical analysis of the data.
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Working Mathematically 9-10
First Place - Anubhav Ammangi, Redeemer Baptist School, String Theory: How
long is a piece of string?
Anubhav tested and compared multiple mathematical techniques in
approximating curve lengths of string. He scanned known lengths of string in
fifteen curved arrangements and used programming code to apply the
mathematical techniques consistently. Anubhav found all the tested techniques
had very good accuracy, while Rectification was the most efficient and
Steinhaus Longimeter was the most practical.
Second Place - Rion Iwano, Sydney Girls High School, Antibiotic
Susceptibility of Bacteria over Generations of Antibiotic Exposure
Rion investigates the effect of repeated antibiotic exposure over five
consecutive generations on bacterial resistance. She cultured Escherichia coli
with ampicillin discs in agar plates. Using statistical analysis and graphed data
transformations, Rion found the relationship between antibiotic efficiency and
exposure closely modelled exponential decay. With this result, Rion hopes to
highlight the pressing global health concern of increasing bacterial resistance.
Third Place - Anastasia Prokhorov, Presbytarian Ladies' College Sydney,
Bio-Inoculants - A Novel Approach to Saline Land Regeneration
Anastasia evaluates the effectiveness of various bio-inoculants on soil salinity.
She used advanced laboratory techniques to prepare soil plate samples.
Anastasia thoroughly analysed her results by showing uncertainty ranges in
both line and column graphs. She found that Bio-Diesel Bio-One inoculant
improved soil health the most especially in high salinities, hence contributing to
soil regeneration.
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Rowe Scientific Working Mathematically 11-12
First Place - James Harrison, Lambton High School, Characterisation of the
Chaotic Behaviour of a Simple Two-Transistor Single-Supply
Resistor-Capacitor Circuit
James sought to experimentally confirm the claim proposed by Keuninckx et al.
(2015) that chaotic behaviour exists in the proposed circuit design. Through
the use of data from the simulated circuit, positive Lyapunov exponents were
calculated which indicated the range of resistances where chaotic behaviour
can be found. James encourages the implementation of chaos in robotics and
encryption to improve efficiency and effectiveness.
Second Place - Surabhi Hebbar, Blacktown Girls High School, Disproving The
Misconception That Microscopic Black Holes Can Expand
Surabhi brings to light the truth that microscopic black holes release energy too
quickly and evaporate. She used dimensional analysis to derive Hawking’s
equations and observed the relationship between mass and time to evaporation.
Surabhi was able to confirm that as mass increases the time to evaporation also
greatly increases. Hence there is no time for microscopic black holes to absorb
matter and grow into a cosmic black hole.
Third Place - Brian Mak, Cranbrook School, To what extent do fares affect
travel demand
Brian collected data on passenger demand and flight prices from the Australian
Bureau of Infrastructure and Transport Research Economics. He used the
Spearman’s Rank Correlation Coefficient and the Chi-Squared test to analyse
the data of routes from Sydney to three other interstate destinations. Brian
concluded that there was no relationship between demand and prices.

- 36 -

2022 STANSW Young Scientist Awards
Presentation Ceremony

Presentations Part 2: Encouragement Awards
Rowe Scientific Encouragement Awards K-6
Awarded to highly commended students who show particular promise and
are encouraged to pursue further development
Ryka Dave, Abbotsleigh Junior School, SafeLander Parachutes
Ryka investigated the shape of a parachute canopy to find out if changing the
shape of a parachute affected the time it takes to land. She found that of the
shapes she tested: square, circle, triangle, circle and heart, the square
parachute was the slowest to reach the ground..
Georgia Sewell, St. Ambrose Catholic Primary School, Speedy Substances
The aim of Georgia’s investigation was to find out if the type of substance
affected the speed in which it spread. She found that Newtonian substances
spread at a faster rate than non-Newtonian substances. The investigation
helped her understand the scientific reasoning behind why different
substances have a higher or lower viscosity.
Zoe Telfer, Castle Cove Public School, Effect of Soil type on Snow Pea Growth
The aim of Zoe’s investigation was to find out which type of soil makes snow
peas grow the fastest. She measured the rate of germination, the size of the
sprouts, their flowering rate and taste. She tested various mixtures of compost,
manure, sand, and clay and concluded that the best type of soil to grow snow
peas in was manure.
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Rowe Scientific Encouragement Awards 7-12
Rebecca Owens, Gosford High School, Constructing a Model to Predict the
Frequency of Weather-Caused Aviation Accidents Considering the Annual
Global Temperature Anomaly
Rebecca used publicly available databases to create a model to predict the
relative frequency of weather-caused aviation accidents (FWAA) for a specific
year based on the global temperature anomaly (GTA). Her analysis suggested
that the global temperature anomaly of a given year has very little to no impact
on the rate at which weather-caused aviation accidents occur. However further
research into these linkages is warranted.
Laszlo Vodopivec, Cranbrook School, An investigation into the effect of
viscosity on the projection of a fluid
Laszlo was interested in how far droplets of varying viscosities can travel when
projected. He made and measured the viscosity of five different concentrations
of glucose syrup solutions. Laszlo used an aerosol to consistently project
droplets of the solutions, and the range of distances which the droplets
reached as well as the width of the droplet puddle was recorded. He found that
droplets of less viscous solutions reached further.
Jeremy Zhang, James Ruse Agricultural High School, Ripeness Plus
Jeremy was interested to find out if fruit could be ripened under various
conditions. Using tomatoes and cucumbers, he built himself a ‘ripeness tester,’
which could be used to ascertain a fruits’ ripeness. He then subjected fruit to
ethylene, a fridge, being enclosed in a ziploc bag, or being left at room
temperature, to see the effects on ripeness.
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Keynote Speaker
Dr. Scott Chadwick

Dr. Scott Chadwick is a Forensic Scientist and Associate Head of School,
Teaching and Learning for the School of Mathematical and Physical Sciences,
UTS. His research focused on fingermark detection techniques in the
near-infrared region, which involved developing new reagents for developing
fingermarks on difficult surfaces, where conventional techniques are
unsuccessful. Scott continues to be active in the area of fingermark research
where his focus is on optimising conventional methods for operational use and
developing better research practices in fingermark detection. Scott is also
interested in the development of innovative practices in learning and teaching
and how to better train and educate future forensic scientists.
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Presentations Part 3: Sponsored Awards
Primary Environment Award
Awarded for the best primary school
environmental project
Tiffany Kouhis, PLC Sydney, Arctic Greening, Predator Feeding
Tiffany has a great interest in the environment and how it will be affected by
climate change. In this investigation she set out to find out if climate change
could make shorebird eggs more visible in the Arctic and therefore more visible
to predators. She concluded that when global warming makes the Arctic
become greener, shorebird eggs will become more visible to humans and most
likely predators.

STEP Environmental Award
Awarded for the best environmental entry
Lily Rofail, Presbyterian Ladies' College Sydney, Hey-sop! Fix up! and
Avo-clean Water System
Lily studied the effectiveness of using avocado skin powder and water hyssop
as a means of water filtration and phytoremediation for heavy metal pollution in
water. Her novel method that was shown to be effective involved the use of a
common agricultural waste product as well as a native water plant.
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ASBMB Award
Awarded for excellence in
Biochemistry and Molecular Biology

Anastasia Watson, Presbyterian Ladies' College Sydney, Mariyay or Marnay?
An Investigation into the Effect of Different Meats and Marinades on the
Formation of 2-Amino-1-methyl-6-phenylimidazo(4,5-b)pyridine
Anastasia conducted an investigation into the effect of different types of meat
and marinades on the concentration of PhIP (a possible human carcinogen)
formed when meat is cooked. She extracted the PhIP using the QuEChERS
extraction methodology for liquid-chromatography mass-spectrometry analysis.
Anastasia discovered that the type of meat did affect the PhIP concentration;
swordfish had the highest concentration, followed by chicken, beef and then
pork. Marinades also affected the concentration of PhIP.
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Australian Water Association
Sustainable Water Prize

Awarded to a Primary and Secondary project that best deals with the
issues of water conservation and management
Primary: George Sun, Lex Guo, Max Wu, Knox Grammar Preparatory School,
Spill Fixer 3000
George, Lex and Max were concerned about the effect that oil spills have on
the animals in the environment. They designed, built and tested a prototype of
an oil slick cleaning system using simple materials such as a plastic container,
ping pong balls and a fine mesh material. Their testing showed that the device
was effective in filtering oil from water.
Secondary: Lily Rofail, Prebyterian Ladies' College, Hey-sop! Fix up! and
Avo-clean Water System
Lily’s detailed and carefully structured investigation demonstrated that avocado
skin powder and water hyssop (Bacopa monnieri) improved the survival
outcomes of duckweed in copper contaminated aquatic environments. This
pointed towards a novel and effective means of remediating heavy metal
pollution in water using an agricultural waste product and a native plant.
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RACI Chemistry Encouragement Award
For primary and secondary students
demonstrating ability, skill and promise for
Chemistry
Primary: Annabelle Woo, St Joseph's Catholic Primary School, It's Party Time!
A 6 year old's investigation into blowing up balloons
Annabelle had trouble blowing up balloons and wanted to find a way to blow
them up without using her breath. She found the best way of getting CO2 into
the balloon was by putting vinegar and baking soda inside a narrow neck bottle
and placing the balloon on the neck of the bottle.
Secondary - Highly Commended: Mayesha Islam, Moorebank High School,
Abundance of 2-Amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP)
activity on beef marinated with various substances
Barbecuing red meat significantly increases the presence of carcinogens due to
the reactions occurring at high temperatures and the formation of polycyclic
aromatic hydrocarbons from the fat dripping down into the flame. Mayesha’s
project showed that marinating chicken in lemon juice prior to grilling the meat
resulted in significant decrease in the formation of one such compound.
Secondary - Winner: Alexandra Prokhorov, Presbyterian Ladies' College
Sydney, Demystifying the soapberry
Alexandra conducted a variety of experiments on the soapberry, in addition to
comparing soapberry’s effectiveness as a detergent, compared to biodetergent
and commercial detergent. She determined that soapberry was equally as
effective as biodetergent, but less so than the commercial one.
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AARNet Communications Award
For best use of electronic communications
in Working Scientifically
Primary: Zoe Alt, Castle Cove Public School, Carbon Dioxide Levels in my
Classroom
Zoe used a carbon dioxide detector to determine whether air flow in her
classroom was affected by whether the door was open or the air conditioner
on. She found that the ventilation was good regardless of these changes.
Primary: Hannah Tsai, Presbyterian Ladies' College Sydney, Smoke and
Mirrors
Hannah used a pollution monitor to record air quality when cooking. She used
Clarity, R-Project and R-Studio to collect data. The most effective form of
ventilation was a combination of an open window and an extractor fan.
Secondary: Sophie Chalmers, Presbyterian Ladies' College Sydney,
Discovering How Different Materials Can Affect Your Wifi Signal Strength
Sophie used the AirPort Utility app on her phone to measure the strength of the
signal from her WiFi router. She tested the effect of placing various materials
around the router and found that aluminium trays caused the biggest decrease.
Secondary: Emma Turner, Loreto Kirribilli, The electromagnetic radiation
emitted from iPhones
Emma measured the electromagnetic radiation from two different iPhones,
when they were used for different purposes. She found that streaming video
caused the most emission, and airplane mode the least.
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AARNet Communications Award
For best use of electronic communications in Working Technologically
Primary: Dana Lee, Alicia Seward and Abbie Gregory, Presbyterian Ladies'
College, Timmy the Bushfire Rover
Dana, Alicia and Abbie created a robot with Lego Spike Prime that included a
motor, motion sensors, a hub to connect the cables and was programmed using
a micro:bit. The robot they named Timmy was designed to go through the
aftermath of fires so humans do not have to.
Primary: Anna Prokhorov, Presbyterian Ladies' College Sydney, Flying High
Anna created different shapes of drone frames using tinkercad and a 3D printer
to investigate which made the drone fly the fastest. Anna used the Vernier
Video Physics app on an iPad to record videos of the flights and then used the
Graphical Analysis app to measure the speed. The circle frame was the fastest.
Secondary: Luke Aguilar, St. Columba Anglican College, MIDIfier Modular
MIDI Controller
MIDI systems are used to allow connection and to control a variety of external
devices. Luke created a modular MIDI controller in order to allow greater
flexibility and repairability.
Secondary: Cameron Grigg, St. Columba Anglican College, Find My Remote
Losing the TV remote is an annoyingly common problem. Cameron created a
prototype remote control using Arduino components and a radio transmitter
and receiver, that would make a buzzing sound when a button on the TV was
pressed.
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AARNet Communications Award
For best use of electronic communications in Working Mathematically
Primary: Karmichael Candra, Redeemer Baptist School, Light or dark, A good
night sleep?
Karmichael's sister complained that it was hard for her to fall asleep. He
gathered data using a Mi Band, a lux light metre app and a Mi Fitness app.
Karmichael found that sleeping in the dark was advisable since it increases the
level of deep sleep which is essential for feeling rested and staying healthy.
Primary: Kohaku Nakagawa-Lagisz, Randwick Public School, Duckweed Quest
- Mapping out where the wild duckweed grows
Kohaku used the iNaturalist app on a phone to record where she found
duckweed growing in Centennial Park. The platform helped her track different
types of duckweed species and to keep electronic records. Kohaku also used a
microscope with a digital camera to take close-up photos of the duckweed.
Secondary: Tony Chen, James Ruse Agricultural High School, Creating a
Digital Stethoscope for Telehealth: Determining its Effectiveness Against a
Traditional Stethoscope
Telehealth allows patients to consult with doctors online. Tony wanted to test a
way to digitally record heart and lung sounds so that they could be transmitted
to the doctor, to be used in diagnosis and management.
Secondary: Ronin Naumovski, Smith Hill High School, A.W.E.S.O.M.E
Ronin built a system that could monitor the moisture of soil and then provide
water with a sprinkler. The device used a Raspberry Pi to run the system code,
and used WiFi to obtain weather station data from a website.
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AIP Most Outstanding Physics Award

For the projects that best represent the theme,
“Drones, Droids and Robots”
First Place - Kai Turner, Northern Beaches Secondary College, TARS (Transmission-line Assessment and Review System)
Inspection of high-voltage power lines is dangerous. Kai designed and built a
robotic drone that could potentially take over this work. Unlike other
autonomous devices available, the drone would be able to move between lines,
rather than be restricted to a single line.
Second Place - Dana Lee, Alicia Seward and Abbie Gregory, Presbyterian
Ladies' College, Timmy the Bushfire Rover
With the great danger for people in a fireground, Dana, Alicia and Abbie
designed a robot prototype that would record relevant measurements in a fire.
The robot, built with sensors to measure sunlight and temperature, a camera to
record the environment, and a sample deck to catch falling material.
Third Place - David van Niekirk, Knox Preparatory Grammar School, Robot
Hand
David wanted to create something that would help older people with poor grip
strength. He designed and built a robotic hand that can be attached to a
person’s arm with velcro. The user can pick up and release objects with the
push of a button.
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Sebel Testing and Evaluation Award
Based on the high level of quality control that Sebel
displays in the design and manufacture of their
products, they are looking for students who display
the same meticulous and rigorous testing of their
results or final products
Equal First Place– Isabella Ho Shon, Presbyterian Ladies' College Sydney,
Masks of Integrity: Investigating the possibility of reusing surgical face masks
after different disinfection processes measured in the effect on Functional
Integrity and Structural Integrity
Isabella carried out her investigation looking at how disinfecting masks affected
the masks functional and structural integrity. She determined that using
benzalkonium significantly affected functional integrity, in comparison to the
control. The structural integrity results however, were inconclusive.
Equal First Place - Anastasia Prokhorov, Presbytarian Ladies' College Sydney,
Bio-Inoculants - A Novel Approach to Saline Land Regeneration
Anastasia investigated the effectiveness of bio-inoculants in reversing the
effects of soil salinity on the growth of plants. All inoculants were shown to have
effect, although some were more effective than others.
Third Place – Totoro Nakagawa-Lagisz, Sydney Boys High School, Effect of
artificial light at night on spotted duckweed
Keen to find out the effects of artificial light on the growth of duckweed, Totoro
designed his experiment taking numerous measurements, examining leaf size,
number of leaves and even leaf pigmentation.
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Rowe Scientific Depth Study Awards
For Year 11 or 12 investigations that most effectively
communicate deep knowledge of one or more concepts
from the syllabus.

Bronze Awards
Mohamad Abdo, Al Amanah College, The Effect of Sugar Concentration on the
Aerobic Respiration of the Yeast; Saccharomyces Cerevisiae

Saccharomyces cervisiae is a common type of yeast used in bread making and
the production of alcohol. Mohamad studied the effect of glucose
concentration on the rate of aerobic respiration. He found that a ratio of yeast
to sugar of 1 to 2 produced the most carbon dioxide.
Alara Cosman, Redeemer Baptist School, Investigating Dangers of CO2 in
Common Facemasks
With the pandemic leading to mandatory use of facemasks, Alara wanted to
test the breathability of different mask types. In her investigation, she
measured the carbon dioxide concentration of the air inside the mask. Her
results showed that surgical masks, which are made from non-woven
polypropylene, allowed more effective gas flow than cloth masks.
Harmoni Kwok, Meriden School, Speed humps
Speed humps are used as traffic-calming devices, to discourage drivers from
travelling with excessive speed. Harmoni found that increasing the height of the
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speed hump resulted in an increased change in velocity, indicating that this was
an effective way of slowing down cars.
Michelle Li, Yinfan Lin and Belindo Ngo, Sydney Girls High School, How does
the reactivity of metals used as electrodes affect the voltage produced by a
corrosion cell?
Production of electricity in a sustainable fashion is an ongoing global problem.
Michelle, Yinfan and Belinda tested various combinations of metals to determine
which produced the greatest voltage, with seawater as the electrolyte. The
results were consistent with those predicted using the standard reduction
potentials.
Prajakta Vaidya, Girraween High School, Model of a Prosthetic Hand
Using paper, wood, string and other simple materials, Prajakta created a model
prosthetic hand. This required her to study the anatomy of the hand in detail to
allow her to model how the joints move. The model had the further benefit of
allowing others to better understand the workings of the human hand.

Rowe Scientific Depth Study Silver Awards
Maksim Astakhov, Menai High School, Depth Study Research into Antibiotics
Antimicrobial substances are important for preventing infection and disease.
Maksim tested the effectiveness of honey, garlic, toothpaste and eucalyptus oil
in inhibiting the growth of E. coli bacteria. He found that garlic produced the
greatest zone of inhibition, while toothpaste had no effect at all.
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Mariana Horta Vieira, Trinity Anglican College - Albury, Chemical Precipitation
of Metals (copper) from Wastewater
Heavy-metals are used in many industries, and contamination of local
waterways can be a dangerous problem. Mariana explored the temperature
dependence of hydroxide precipitation as a technique to remove the copper
ions from wastewater. She found that higher temperatures allowed quicker
removal of the ions.
Jasmine Orsmby, Wyong Christian Community School, Electromagnetism
Jasmine wanted to explore the concept of electromagnetism and so she built a
model motor, and refined it. The motor allowed her to investigate the role of the
components and behaviour of a motor, including the relationship between the
directions of the magnetic field, the current and the rotation of the coil.
John Shin, James ruse Agricultural High School, The effect of multiple
morphology-dependent resonances (MDR) of aqueous spheres on external
field intensities formed due to Mie Resonance
Putting cut grapes in the microwave oven results in the formation of a fiery
plasma. John investigated the relationship between the number of hydrogel
beads (instead of grapes), their physical arrangement, and the location and
strength of the resulting hotspot. He found that the hotspot became weaker as
the number of beads increased.
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Rowe Scientific Depth Study Gold Award
Jerry Hong, Cranbrook School, Investigating Hall Effect through toroid
electromagnet
The Hall Effect results in the formation of a potential difference perpendicular
to the current, when a magnetic field is applied. Jerry wanted to investigate
whether the Hall Effect voltage could be predicted accurately as the applied
field was changed by varying the current through the toroid. He found that the
theoretical and experimental values matched well.
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Presentations Part 4: Grand Awards
Primary Grand Awards

Budding Young Scientist
The Budding Young Scientist is presented to the best overall K-2 project.
Chloe Metledge, Presbyterian Ladies' College Sydney, Shining the light on
shade cloths

Rural Primary Young Scientist
The Rural Primary Young Scientist is presented to the best overall 3-6
project from a student attending a school in a rural or regional area.
Xavier Louie, Sapphire Coast Anglican College, Roll ball Roll

Primary Young Scientist
The Primary Young Scientist is presented to the best overall 3-6 project.
Rebecca Li, Carlton South Public School, Little Drosabla
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2022 Years 7-8 Rowe Scientific Science
Communication Awards
The Rowe Scientific Communication Awards winners are
projects from Years 7-8 demonstrating outstanding skills in
communication.

Highly Commended: Lily Rofail, Prebyterian Ladies' College, Hey-sop! Fix up!
and Avo-clean Water System
Winner – Totoro Nakagawa-Lagisz, Sydney Boys High School, Effect of
artificial light at night on spotted duckweed
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Rural Young Scientist Awards

These prizes recognise excellent projects from students attending school
in a rural or regional area. The projects chosen show STEM rigour and
understanding of the core STEM principles, communicate STEM well and
show creativity in method or communication.

Highly Commended
Abby Cuppitt, Wollondilly Anglican College, Do Textiles, Fibres and Oxygen
Availability affect the Rate of Spread of a House Fire?
Mary Hyland, Goulburn High School, Microplastics and the Wollondilly River
Aleag Kourshounian, Nowra Anglican School, What food neutralises capsaicin
in the mouth the fastest?
Kaitlyn Rutledge, St. Raphael's Catholic School Cowra, Grazing Management
System and the Internal Parasite Burden
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Rural Young Scientist of the Year
The Rural Young Scientist of the Year is awarded to the best overall 7-12
project from a student attending a school in a rural or regional area.

Ridhima Saroya, Wollondilly Anglican College, The Effect of Environmental
Stressors on Green peach Aphids
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2022
Young Scientist
of the Year
Award
Awarded to the overall best projects from across all categories.
4th Place - James Harrison, Lambton High School, Characterisation of the
Chaotic Behaviour of a Simple Two-Transistor Single-Supply
Resistor-Capacitor Circuit
3rd Place - Mayesha Islam, Moorebank High School, Abundance of
2-Amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) activity on beef
marinated with various substances
Equal First Place - Alexandra Prokhorov, Presbyterian Ladies' College
Sydney, Demystifying the soapberry
Equal First Place - Kai Turner, Northern Beaches Secondary College, TARS (Transmission-line Assessment and Review System)
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