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StudentS 
occaSionally 
aSk me: “Why 
study science? 
What’s the point if 
i don’t want to be a 
scientist?”

Studying science helps you 
develop a way of thinking – analytical, 
logical, critical and evidence-based. it 
helps you understand how things work. 

that way of thinking makes you nimble 
and prepared for a variety of careers.  
it gives you options.

the most obvious is a career in 
scientific research. But those with skills 
in science, technology, engineering 
and mathematics (SteM) can be found 
in jobs across sectors including law, 
government, health, education, food, 
agriculture, mining and construction.

outside of the workplace, SteM skills 
can help you understand issues in 
society and the media, solve problems 
and provide advice to family and friends.

in our world today, we face challenges 
to our climate, our health, our food 
supply, our security and our economy. 

Science offers the evidence-based 
options society needs to address  
these challenges.

So perhaps a better question might be: 
“once i’ve studied science, how should 
i use my skills?”

only you will know the answer  
to that, but the opportunities you  
find are likely to be varied, exciting  
and fulfilling.

Good luck.

Professor Ian Chubb AC
Australia’s	Chief	Scientist

Welcome to australia’s future: science, technology, 
engineering, mathematics, a celebration of the great 
school, career and life adventures that can come 
from an interest in SteM – science, technology, 
engineering and mathematics. these fields of 
discovery are what the future is built on and they play 
vital roles in every walk of life.
in the following pages we meet students, past and 
present, who talk about their experiences and show 
how just about anyone can be part of this adventure. 
their stories are a great read. We hope they will fire 
up your own imagination for what the future can offer 
you too … and for what you can offer the future.

AustrAliA’s 
future
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Calling all
When you set out to study maths seriously, a 
weird thing happens – you suddenly notice maths is 
everywhere. you also realise that others don’t notice 
this fact, even if you are talking about something that 
is loaded with maths, such as a horse race, managing 
money or forecasting the weather.

you realise how much simpler the world would be 
if more people could see the number of incredible 
mathematical creations behind just about everything 
being said and done.

Mathematics has always been amazing to me, and 
landing a job at the Australian Mathematical sciences 
Institute (AMsI) has only fuelled this amazement.

AMsI has opened my eyes to the phenomenal number 
and variety of jobs, and areas of fascinating research 
available to mathematics or statistics graduates.

sadly, you can’t escape the poor understanding, or 
appreciation, of the mathematical sciences in Australia. 

however, I’ve had recent conversations with two 
professors: Professor Ian Chubb, Australia’s Chief 
scientist, and Professor Brian Cox, the uK’s science pop 
star/celebrity physicist. they think, and I agree, that 
people are reawakening to maths.

throughout history, humans have innately relied upon 
maths. our stone Age forebears used maths to survive: 
how many animal skins must we dry over summer? Do 
we need more or less grain to survive the winter?

so if cavemen could do it, then people should stop 
dividing themselves into maths cans and maths can’ts. 
science, technology, engineering and mathematics 
(steM) are open to all. 

Professor Cox told me it’s all about trends in attitudes; 
about being rebellious. Rational thought, he says, is 
rebellious … and  “being rational and basing your ideas 
on evidence is cool.” 

Professor Cox reckons it’s time for scientists to be 
famous: “science is more important than sport!”

think about it. What do we use to predict climate 
change, to uncover terrorist networks, manage the 
environment, grow food, make crowded skies safe for 
air travel, use a mobile phone and reduce casualties 
through well-planned natural disaster management? 
Mathematical models, of course.

oh, and they can also make you rich – just ask a top 
bond trader.

Mathematicians and statisticians can usually describe 
anything with mathematical models and algorithms. 
these are the recipes of mathematics. they are used to 
analyse data; to solve problems and mysteries. they help 
explain our universe. 

It is the mathematically literate people who, figuratively 
speaking, make the world turn. Maths is pretty much 
where all technology and science starts.

so how do we get more people to notice and appreciate 
maths? A starting point is to take off the cloak of 
invisibility; bring the words ‘mathematician’ and 
‘statistician’ back into job titles and descriptions, and 
day-to-day conversations. 

We have to put steM subjects back on the radar of 
parents, students and career advisers because out in the 
real world the demand for graduates in these fields is 
massive and accelerating.

Monash university’s Centre of Policy study predicts  
the need for PhD graduates in mathematical sciences 
will increase by 55.6 per cent by 2020. that’s only six 
years away.

so seriously, if you want to be smarter, better, richer 
and happier – and valued by the world – join me. Book 
yourself a ticket to the steM future! It’s where the 
action is.

Stephanie Pradier
Media	and	communications,	AMSI	
Physicist,	ARC	Centre	of	Excellence	for	Coherent	
X-ray	Science
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In 2012, CAnBeRRA researcher Professor tim senden was part 
of a team that earned Australia’s best-known science accolade – 
the Australian Museum eureka Prize. But his own personal eureka 
moment arrived in his university honours year when he discovered 
he could forge a career in experimentation. “It dawned on me that 
experimental research was what I was wired to do.”

But he persisted and today heads the 
Department of Applied Mathematics 
at the Australian national university 
where he encourages collaboration 
between chemistry, materials science 
and biology to develop valuable 
diagnostic technologies for industry.

A specialist in nanoscience and nanotechnology, tim was part of 
a team that built the cutting-edge heliscantM, a high-resolution 
computed tomography X-ray scanner that, combined with 
advanced computer algorithms, observes objects at the cellular 
level and generates a three-dimensional representation of their 
internal structure.

tim says his interest in 
the natural world had 
started by the time he 
was five and continued 
through to a science 
degree majoring in 
chemistry. “But I had 
a crisis of faith in my 

second year.”

tim was frustrated that his 
undergraduate degree was so 
compartmentalised. “And I missed 
that inventive, practical component 
… I was close to dropping out.”

the technology won the 2012 eureka 
Prize for Commercialisation of Innovation.

While he is today an acclaimed scientist 
of international standing, tim still rates 
his 30-year involvement with the national 
youth science Forum as a significant 
career achievement. “I’m driven by the 
opportunity to work with different people 
on diverse topics and simply use science as 
the vehicle to build these relationships.”  

Learn more: 
www.nysf.edu.au					www.physics.anu.edu.au/appmaths
http://australianmuseum.net.au/eureka continued on page 5 >

Who	am	I? liam nicholson
Where	am	I? newcastle, nsW 
What’s	my	thing? engineering 
cleaner, cheaper energy and 
developing re-usable construction 
materials

tyPICAl oF Any country town, 
Wellington (in central-west new 
south Wales) has plenty of honour 
rolls for sports champions. But that 
did not deter the town from getting 
behind local science student liam 
nicholson just as enthusiastically 
when he was chosen as one of eight 
Australian students to go to Israel for 
the Asian science Camp in 2012. 

“I got a mention in the newspaper,” 
he says; a proud moment for the 
then Wellington high school 
student. But liam got more than 
that. the town recognised his 
science achievements, as well 
as his contribution to the local 
community, by awarding him the 
Junior Citizen of the year.

liam says his scientific curiosity 
started young. “I was one of those 
kids who read the encyclopedia  
and was forever asking my dad  
a million questions.”

his hardest decision at secondary 
school was trying to narrow which 
science and maths subjects to focus on.  

Engineering a 
cleaner world

the virtual 
analysis 
technology, 
developed in 
partnership with 
the university of 
new south Wales, 
enables the oil and 
gas sector to track 
fluid movement  
in rocks.

 The experimentalist 
Who	am	I? Professor Tim senden

Where	am	I? Canberra, ACT
What’s	my	thing? nanoscience, X-ray 

tomography, industry collaboration, 
experimental surface chemistry
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< continued from page 4

Who	am	I? rachel Wong
Where	am	I? sydney, nsW
What’s	my	thing? Maths, piano, violin, French horn

For rachel WonG, mathematics is the perfect marriage of 
creativity and logic. 

“When you solve a problem, everything is logical and you just 
follow a series of steps. the difficulty is actually coming up with 
those steps in the first place and that’s where the creativity comes 
in,” says rachel, who has just completed year 12 in Sydney. 

“Sometimes the steps combine to make a really nice kind of flow 
and get a really good result at the end.” 

rachel’s interest in maths was sparked in primary school thanks 
to the Murderous Maths book series by author kjartan Poskitt. 
the books, which have been translated into 25 languages, 
introduce young readers to basic concepts such as probability, 
algebra and shapes. 

in year nine, rachel began participating in a training camp 
run by the australian Mathematics trust, and has represented 
australia at the international Mathematical olympiad (iMo) 
and the asian Pacific Mathematics olympiad. 

the weekly training sessions for the 2013 iMo team involved 
participants gathering with a mentor to test their knowledge, 
share and discuss each person’s answers, and, in particular, any 
especially creative approaches. For rachel, who also loves music and 
plays piano, violin and French horn, the training sessions added 
to the full educational plate of a very motivated year 12 student. 

“i guess the year was tough, because we had training for the iMo 
and we had mentoring sessions, and the iMo was just before our 
trial exams. So we had to use our time properly.” 

But the training paid off for rachel, who won 
a bronze medal at the 2013 iMo held in 
Santa Marta, colombia. With year 12 now 
behind her, rachel hopes to secure a place 
in an advanced mathematics degree course 
and to focus on her two great loves. 

“i’m really looking forward to uni and 
getting to do maths most of the time, and 
perhaps also playing in an orchestra.”  

Learn more:
www.amt.edu.au
www.imo-official.org
http://nmss.edu.au

Future bright for 
music and mathsIn the end he could not decide – so 

he studied them all. he was one of 
just a handful of students in most 
of his mathematics and science 
classes and the only one studying 
Mathematics extension.

“the more I delved into all the 
sciences, the more I realised that 
everything was interrelated,” liam 
says. “that kind of blew my mind 
a bit.” nuclear fission, for instance, 
could be looked at in terms of 
particle physics, but also from 
a molecular level in chemistry. 
Chemistry also helped explain many 
biological processes, such as how 
equilibrium reactions in blood keep 
ph balance constant. 

When after year 12 liam still had no 
idea what to do, it was his chemistry 
teacher tonya Wilkins who 
suggested he look at engineering. 
“she showed me that it is an 
incredibly diverse field that involves 
all the sciences and maths, and that 
you can go anywhere with it.”

he also realised engineering was the 
best way to put into practice his 
commitment to an environmentally 
sustainable future. “While scientists 
do a lot of research, engineering 
really is the main game in terms  
of implementation. that is where 
the technology is applied in the  
real world.” 

now studying civil engineering at the 
university of newcastle, liam is keen 
to investigate cleaner and cheaper 
energy generation, as well as develop 
new types of construction materials 
that can later be re-used or recycled 
rather than going into landfill. “I’ve 
always wanted to bridge the gap 
between science and the environment 
– and this is a way of achieving 
something really practical.”  

Learn more:
www.asi.edu.au
www.newcastle.edu.au
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Who	am	I? dr elizabeth new
Where	am	I? sydney, nsW
What’s	my	thing? Chemistry, 
viola, fighting disease

Why Does DR elizabeth (liz) new 
think she has the best job anyone 
could have, leading a chemical 
biology laboratory at the university 
of sydney?

Who	am	I? dr Andrew lin
Where	am	I? Melbourne, Victoria
What’s	my	thing? Improving child health outcomes 
in the developing world by creating new technology

When dr andreW lin represented australia in the 
international chemistry olympiad in 2005 he met  
a 14-year-old Swiss student who had been caught 
making 10 kilograms of tnt. “For him it was either go 
to jail or go to the olympiad,” andrew recalls. today, 
that student is working on quantum lasers and the pair 
are still friends.

andrew, 25, remembers the event, held that year in 
taipei, taiwan, as two of the best weeks of his life. it 
meant a break from year 12 and the chance to meet 
brilliant people overseas. 

But another connection made through the program 
would have deeper implications. Back in australia, at 
the canberra awards ceremony, he met maths olympian 
kim ramchen, who would become a co-founder of 
Stethocloud with andrew.

Cloud lifesaver

today Stethocloud is on the brink of developing a 
digital stethoscope and smartphone app, which could 
transform the way pneumonia is diagnosed in the 
developing world, potentially saving thousands of lives.

More than 1.5 million children aged under five die each 
year of pneumonia, not because it is hard to treat, but 
because of a lack of diagnostic tools. 

Stethocloud’s digital stethoscope connects to a 
smartphone, which uploads the breath recordings to a 
cloud service for analysis.

“this is a way to automatically diagnose pneumonia 
using a cheap phone and a digital, low-cost 
stethoscope,” andrew says. “We have now expanded 
to look at more disease from asthma to neonatal 
resuscitation and it’s quite exciting.”

the pneumonia technology is being tested at the royal 
children’s hospital in Melbourne. a version of the 
technology that monitors newborn heart rates to help 
determine whether resuscitation is required is also in 
medical trials. Meanwhile the digital stethoscope itself 
– StethoMic – has potential for use in asthma cases, 
providing parents more confidence to treat asthma at 
home and avoid unnecessary trips to hospital.

the venture is a return to the medical arena for andrew 
who, after completing a medicine and surgery degree 
at the university of Melbourne and interning at the 
World health organization, now works at a global 
management consultancy. 

Science, he says, provides a great grounding  
for business. it cements clear thinking and problem-
solving skills, and was crucial to conceptualising,  
then creating, Stethocloud.   

Learn more:
www.asi.edu.au
www.stethocloud.com

continued on page 7 >

“Because you have the freedom to 
consider the questions you want to 
answer and then design experiments 
to do this. It’s amazing,” says liz, 
whose research group creates 
chemical tools for studying factors 
that cause disease.

“And it’s not one of those jobs 
where you have to work your way 

The chemistry of curiosity
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Who	am	I? dr James Moody
Where	am	I? sydney, nsW
What’s	my	thing? socially 
conscious engineering, creating 
solutions to reduce waste

he hAs Been a young 
Queenslander of the year, 
represented Australia on a united 
nations youth council and has 
judged the nation’s best inventions. 
Ask Dr James Bradfield Moody what 
drives him and he talks about his 
love of logic and a genuine passion 
for our planet.

“I also like building things,” he adds, 
explaining why he chose to build a 
career in socially conscious engineering.

Inspired by his namesake – the John 
Bradfield who oversaw construction 
of the sydney harbour Bridge – 
James, 37, has turned his love of 
space, maths and science into a 
jetsetting lifestyle.

The elegance 
of proof

It started at an early age: “I was 
fortunate to have a teacher who 
showed me the elegance of 
proof: that maths and science are 
grounded on logic, not just rote 
learning,” he says.

Growing up, James took every 
opportunity to explore his interests. 
he fuelled his love of space with a 
summer session at the Australian 
International space school in year 
10, and a trip to star City, Russia’s 
Cosmonaut training Center when 
he was 17.

It became a natural choice to study 
electrical and electronic systems 
engineering and information 
technology at the Queensland 
university of technology. After 
completing a PhD in innovation 
theory, James worked as an engineer 
at Fedsat – the first Australian 
satellite to be launched in 30 years.

his passion for innovation also 
opened the door to television 
appearances, including a role as a 
guest judge on ABC television’s 
New Inventors.

today, James is launching himself 
into tushare, a company he  
started in 2013. It is an opportunity 
to blend science and innovation 
with his passion for contributing to 
the future.

“think about all the books you  
have already read, the clothes you 
have grown out of, the phones you 
have upgraded,” James says. “over 
four trillion kilograms of waste is 
sent to landfill each year. tushare 
gives unwanted objects their full  
life span.”

And while it sounds like a social 
enterprise, James says his venture 
is still underpinned by maths and 
science. “Maths and science teach 
us to solve problems logically, and 
that’s exactly what tushare is 
about. By creating a solution  
to make sharing easier, more  
people will do it and save  
money, reduce clutter and help  
the planet.”  

Learn more:
www.nysf.edu.au
www.tushare.com
www.abc.net.au/tv/newinventors

to the top before you can make 
an impact. In science you can be 
interacting with amazing people as 
soon as you start working.” 

liz oversees two postdoctoral 
researchers and a team of honours 
and doctoral students. yet it is 
little more than a decade since 
she made her debut on the world 
scientific stage as a year 11 student 
at the 2000 International Chemistry 
olympiad in Copenhagen, Denmark. 

she was inspired by the scientific 
problems that people think about 

< continued from page 6

in other countries, and by getting a 
taste of what real research is like.

After secondary school, liz 
followed an academic path 
beginning with a Bachelor of 
science at the university of sydney 
and postgraduate and postdoctoral 
studies at Durham university in  
the uK and the university of 
California, Berkeley, in the us. 
outside the laboratory liz likes  
to read widely, “about history,  
for example”, and play music.  
“I have played viola in quartets over 

the years, including at Durham 
university,” she says. 

“We have this idea that scientists 
are the ones who perform best 
in school or have a focused 
personality. For me, the scientific 
personality is simply anyone who is 
curious enough to ask questions.”    

 Learn more:
www.asi.edu.au
http://sydney.edu.au/science
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a FaScination For science and maths is often not 
the only bond between students with a keen interest 
in these subjects. For some there can be a shared 
competitive spirit, too.

yaya chenyue lu, Jessica Garrett, ethan Butson and 
Sarah Mcarthur, for example, are all recent medallists 
or finalists in the prestigious BhP Billiton Science and 
engineering awards, the intel international Science 
and engineering Fair in Phoenix in the uS, and the 
cSiro creativity in Science and technology (creSt) 
awards. they are also winners of awards sponsored by 
their state science teacher associations.

competitions such as these are an opportunity to 
travel, meet like-minded students – and for australia to 
show off some amazing talent.

take yaya chenyue lu. yaya has only just completed 
year 11 but already has a decade of experience in 
robotics – so much so that she believes robots will 
eventually outsmart humans – although the 17-year-old 
tasmanian is confident that ‘emotional intelligence’ 
will always be a human quality. 

yaya’s interest is in how humans communicate with 
computers: “the only way we can truly understand and 
appreciate technology, and how we interact with it, is if 
we focus on the communication between the computer 
and the self,” she says.

yaya has prototyped a low-cost voice-controller 
that allows quadriplegics to more easily guide their 
wheelchairs. current voice-control systems use 

Science a ‘sport’ that gives

complex and expensive language technology that can 
take time to program and are not always accurate. 
yaya’s system is based on a type of morse code and in 
just minutes the user can program his or her preferred 
sounds for each command. “the components are cheap 
and it’s very simple,” she says.

For Jessica Garrett, life changed dramatically when in 
2010 her father suffered a stroke. “i had never seen my 
dad sick before. Seeing him in hospital was scary.” 

Jessica was in year eight, and while watching her father 
learn to walk again she made an astounding discovery. 

“he walked faster and more confidently on plain 
carpet, compared to multicoloured carpet,” says Jessica, 
who is now in year 12. as part of a school project she 
measured how patterned carpets differently affected 
stroke sufferers and healthy people of the same age.

“i found the stroke victims were distracted by the 
carpets. they took much smaller steps and so were 
slower. i measured the number of steps they took, the 
time it took to walk the carpet, and then i interviewed 
them,” Jessica says.  

“Some told me they avoided going to places such as 
shopping centres and airports with patterned carpets.” 

Jessica hopes to study medicine and specialise in 
paediatrics after finishing secondary school, but her 
awareness and use of science is already helping people. 

Who	am	I? yaya Chenyue lu
Where	am	I? Hobart, Tasmania
What’s	my	thing? robotics, helping 
quadriplegic people guide wheelchairs

continued on page 9 >

Who	am	I? Jessica Garrett
Where	am	I? Canberra, ACT
What’s	my	thing? Medicine, 
rehabilitating stroke victims
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canberra’s calvary John James hospital, where  
Jessica’s father was treated, has changed its carpets 
to a plain pattern in areas used by patients with 
neurological damage. 

examiners in Pittsburgh in the uS, where she was 
a finalist at the intel international Science and 
engineering Fair awards, also thought this research 
could be applied to visually impaired people, or 
even people who are on certain medications. “So 
there’s a lot more research that can be done,” she says 
enthusiastically. 

year 12 student ethan Butson also already has an 
impressive record as a researcher. he was in Grade Four 
at primary school when he accidently discovered a new 
reaction by certain film types to sunlight.

his father, a scientist working in medical physics, was 
using radiochromic film to measure X-ray symmetry. 
“Being a curious kid, i took the film outside and noticed 
it changed colour. it was sensitive to ultraviolet (uV) 
radiation. i completely ruined dad’s experiment, but it 
got me thinking,” ethan recalls. 

ethan has subsequently used the film to measure how 
much uV reaches the eyes even while sunglasses are 
worn, finding that most sunglasses only block about 70 
to 80 per cent of uV radiation. he has also developed 
an educational tool, the uView Protector, a small badge 
that children can use to measure and learn about uV 
exposure. “there is a little colour scale around the 

outside, so you can see how much uV you’re getting in 
the shade of a tree, compared with out on the oval or 
near the window in the classroom.”

in response to reportedly high rates of vitamin d 
deficiency in australia, ethan has also developed 
another badge and a smartphone app that tells people 
when they have received an optimal level of uV for 
their skin type for vitamin d synthesis.

ethan, who attended the national youth Science 
Forum in 2014, cannot wait for university. “i want to do 
research and then experimental science to test what i’ve 
done. i love it.”  

Sarah Mcarthur’s participation at the 2013 intel 
international Science and engineering Fair was 
memorable not only for her position as a finalist, but 
because she was also invited to lunch with four nobel 
laureates.

Sarah had presented a project on the role of immunity 
in fighting cancer, completed as part of her year 12 
studies. 

two of the laureates were researchers in this field. 
Sarah conducted her experiments in 2012 in a 
laboratory at Melbourne’s Peter Maccallum cancer 
centre. “i focused on a gene that malfunctions in a 
variety of cancers, and which prevents the cancer cells 
from being attacked by the immune system. using a 

Who	am	I? ethan butson
Where	am	I? Wollongong, nsW
What’s	my	thing? science, ultraviolet 
measurement, experimenting

continued on page 10 >

< continued from page 8

Who	am	I? sarah McArthur
Where	am	I? Melbourne, Victoria
What’s	my	thing? Medicine, sport, 
attacking cancer cells
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Who	am	I? Professor Terence Tao
Where	am	I? los Angeles, 
California, us
What’s	my	thing? smashing 
mathematics records and 
advancing MrI scanning and 
cryptography, seeing students 
minds’ click

In yeAR 12 maths terence tao  
had to have a chair cushion so he 
could reach the desk. he was only 
10 years old.

But the young prodigy was used to 
being different. starting secondary 
school in Adelaide aged eight, he 
was soon being ferried between 
university and school by his parents 
the way others are driven around to 
sports fields.

While he loved playing computer 
games and running around with his 
two brothers, it was only when he 
went to Princeton university in the 
us as a 16-year-old postgraduate 
student that he got to study – and make 
friends – with people his own age.  

It was also where he got “a big 
wake-up call”. Accustomed to 

The lesson in 
patience

cramming the week before to pass 
tests, he almost failed an important 
exam by relying on his talent alone. 
“they very quickly poked holes in 
my knowledge and I was really quite 
shocked,” he recalls. 

For terence, maths had been a game, 
solving bigger and more complex 
problems quicker and faster than 
before. It was what he loved about 
numbers and what helped him, at 
age 12, to become the youngest 
gold medallist in International 
Mathematical olympiad history.

But at Princeton it was no longer  
a game; it was about hard thinking: 
“In my job [today] it’s not about 
how quick or how smart you are, 
but more about patience,” the 
internationally renowned pure 
mathematician says. “lots of 
problems take months or years  
to solve.” 

now 38, he is living his dream 
in los Angeles with his young 
family, working at the university 
of California, los Angeles, where 
he was made a professor at age 
24. he is laying the mathematical 

foundations for future use in fields 
as diverse as biomedical engineering 
and cryptography – essentially 
setting up the answers to questions 
that have not yet been conceived. 

one of terence’s special fields 
of interest is patterns in prime 
numbers, and while for many 
years “playing with them” was a 
theoretical curiosity, he has found 
they form the basis of modern 
cryptography, securing everything 
from state secrets to online credit-
card transactions.

In one of his most satisfying 
professional achievements, magnetic 
resonance imaging (MRI) technology 
has significantly improved thanks to 
his work almost a decade ago into 
compressed sensing. his algorithm 
allows equations to be solved with 
very limited data and this has been 
critical in improving the speed and 
accuracy of diagnosing tumours and 
spinal injuries. “I was really happy 
to have a little role in that,” says the 
2006 Fields Medallist. “that was 
really cool.”

the use of his work by others gives 
terence a huge buzz, almost as 
much as the feeling of solving a 
mathematical problem or seeing his 
students understand a mathematical 
puzzle. “When you see it and 
everything clicks and makes perfect 
sense, that’s a really nice feeling.”   

Learn more:
www.amt.edu.au
http://nmss.edu.au
www.math.ucla.edu/~tao
Search	for	‘Math	Prodigy	Terence	
Tao’	on	YouTube

particular drug, i was able to increase cancer cell death 
from 10 per cent to 35 per cent.”

in addition to her science, Sarah is also a keen  
guitarist, singer and swimmer. “i love sport. keeping  
fit is really important.” 

now completing her first-year Bachelor of Science 
studies, she hopes to eventually undertake doctoral 
research into cancer immunology, and to then study 
medicine. “i think it’s great to be able to do the 

research, and then follow it through with patients on a 

one-on-one level.”  

Learn more:
www.csiro.au/crest

www.scienceawards.org.au

www.intel.com/content/www/us/en/education/
competitions.html

< continued from page 9
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Who	am	I? Anita Trenwith

Where	am	I? Adelaide, sA

What’s	my	thing? Making science relevant and fun

In ClAss AnItA trenwith asks students to imagine 
they are standing at the edge of a train platform. As 
they visualise being moved slightly by the rush of 
air when a train speeds past, she explains how it is 
caused by a change in air pressure.

this movement caused by lower air pressure that 
surrounds a fast-moving vehicle illustrates Bernoulli’s 
principle of flight. “so a potentially difficult 
scientific principle becomes something that students 
can relate to,” she says.

over the past 15 years, using everyday examples of 
science has made Anita one of the most decorated 
teachers in her field. In 2012, she was awarded the 
Prime Minister’s Prize for excellence in science 
teaching in secondary schools, and it has also been 
a great adventure for her students at Adelaide’s 
salisbury high school. 

Anita loved science at school but decided she talked 
too much to work in a lab. Instead, teaching has earned 
her many career awards, particularly for her work 
with students with special needs for whom she has 
essentially rewritten the book on science teaching.

Anita transformed science lessons from ‘show 
and tell’ to practical, engaging, hands-on classes 
in the lab and field. her classes are supported by 
workbooks she created and which are now used in 
schools across Australia. 

her students are achieving great results, but 
Anita’s main interest is the way science can 
contribute to students’ life skills. so much of 
science is transferable to life, she says, whether it is 
understanding acid-base interactions for cooking, 
or the carbon cycle for an informed political debate. 
“science is about knowledge for life.”  

Learn more:
http://asta.edu.au					www.innovation.gov.au/science

Everyday extraordinary

Why is the sky blue?

Michael says many people learn best when they  
do not realise they are learning, so he often teaches 
complex scientific principles through filmmaking.  
his students make animations to explain concepts 
such as air inversion and, by the end of it, not only 
have they produced a film (uploaded to youtube for 
the benefit of others) but they have also understood 
the scientific principle.

Scientific principles are also taught through self-
discovery with experiments; last year (to further 
explain air inversion) his students competed to  
make hot air balloons that would reach the gym roof. 
“and a lot did,” Michael says proudly. 

Michael’s innovative approach, honed over “24 years of 
trial and error” won him the Prime Minister’s Prize for 
excellence in Science teaching in Primary Schools in 2012.

a world of opportunity opens up through the study 
of science, he says. “Science is one of those wonderful 
things that can take you around the world. and 
someone will pay you to do it.”   

Learn more:
http://asta.edu.au					www.innovation.gov.au/science

Who	am	I? Michael van der Ploeg
Where	am	I? Wynyard, Tasmania
What’s	my	thing? Harnessing the natural 
enthusiasm students have for science

Michael Van der Ploeg only got average marks for 
science at school. he was not interested in the subject 
and had little passion for it. But that all changed during 
his first year as a primary-school teacher when he saw 
some inspirational ‘hands-on’ science teachers in action 
and saw how engaged the children were.

Primary school is when kids are naturally most interested 
in science, seeking answers about the world around them 
with questions such as: “Why is the sky blue? how does 
rain form? What makes a drink fizzy?” Michael says.

this natural curiosity is what Michael harnesses today 
at north-west tasmania’s table cape Primary School, 

where he has introduced an innovative 
science program in a dedicated science 

room. School-wide projects provide, 
for example, every student from 

Prep to Grade Six with a kit  
to develop, construct and 
program robots. 
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When We AsKeD present and past 
students and teachers what they think 
might have the biggest technological 
impact 50 years from now, 
exponentially increasing the power 
of computers was a popular tip. 

Interestingly, the winner of the 2013 
Prime Minister’s Prize for Physical 
scientist of the year, Associate 
Professor Andrea Morello (above),  
is one of those in the race, already  
starting to build the world’s first 
quantum computer.

he is leading a team that includes 
students at the university of new 
south Wales who were first in the 
world to demonstrate the complete 
quantum control of a single atom in 
silicon. Associate Professor Morello 
believes an embryonic prototype of 

a working quantum computer could 
be just a couple of years away. 

“students will be the pioneers 
of this revolutionary technology:  
machines that exploit the laws of 
quantum mechanics to solve problems 
that are otherwise intractable on 
classical computers,” he says.

Associate Professor Morello  
says science is about the triumph  
of good ideas. “hard work is 
important but good ideas are  
even more important.”

What will  
be the best 
technology 
being used  
50 years  
from now?

  Dr Nick BeetoN  read more on page 16

A new generation of mathematical tools will help us explore 
more possibilities for our uncertain future. the world will 
be in the midst of the greatest climate changes that modern 
humanity has experienced. Maths will be needed to design 
solutions without inadvertently creating more issues.

  Dr BeNjamiN BurtoN  read more on page 21

Quantum computing lets you, in theory, do many things all 
at once. Instead of working with bits and bytes it’s working 
with quantum states so it can get you out of this box that 
mathematics puts you in. Mathematics says you can’t solve 
this quickly if you’re doing one step at a time; quantum 
computing says you don’t have to do just one step at a time. 

  ethaN ButsoN  read more on page 9

If scientists can unravel or somehow incorporate quantum 
technology into everyday uses, especially in relation to 
computing, the implications would be absolutely mind-boggling.

  christopher cheN  read more on page 18

User interfaces that allow people to activate devices using 
gestures. We already have swipe-gestures on mobile phones 
and body detection software on the Kinect. If the technology 
improves, we could have virtual keyboards that let people 
type in the air as well as interfaces that can be used easily 

by people with muscular atrophy or partial paralysis, and 
more banal things such as being able to switch off the lights 
without having to move an inch. 

  peNelope Drastik  read more on page 20

hopefully in 50 years quantum computers will have become 
much more advanced and will be applied to solve problems 
that today’s computers can’t – a benefit for mathematicians 
that also has many practical applications, such as for 
cryptography and databases. 

  jessica Garrett  read more on page 8

there’s a lot of research going into robotics at the moment, 
and I guess robots could do certain dangerous jobs that are 
now being done by humans, such as mining. that’s quite cool, 
especially as it’s something that is already being researched. 

  alexaNDer GuNNiNG   read more on page 20

I think that quantum computing will be available to everyone 
by that stage and will lead to a massive explosion in processing 
power, which software coders will take full advantage of. 

  taNya ha   read more on page 15

I think the windows of the future will be amazing. By day, 
they’re likely to be transparent solar panels that allow the 
visible spectrum of light into buildings, while converting 

continued on page 13 >
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invisible light, such as infrared, into green electricity. By night, 
they’re likely to be flat organic light-emitting diode lights, 
possibly even television screens. 

  Dr stepheN harDy   read more on page 22

I’ll define ‘best’ as ‘having the most impact’, in which case  
I think it will be genomic sequencing for medical care.  
that has the potential to give people a more disease-free  
life and, in terms of the fundamentals, it’s hard to go past 
good health. 

  patrick haylock   read more on page 19

3-D printing of functioning body organs for transplant. I 
think we are going to be seeing a huge boom in what 3-D 
printers can do over the next 50 years. one of the coolest 
areas they will be used in is medicine, initially in the ‘printing’ 
of implants, prosthesis and exoskeletons, with each product 
being customised to each individual.

  Dr aNDrew liN   read more on page 6

the coolest technology will be the medical tricorder.  
Feeling sick? no worries – a brief scan and it’ll tell you exactly 
what’s wrong. 

  yaya cheNyue lu   read more on page 8

one, teleportation and two, movies where you are able to 
step inside the movie screen (rather than just have glasses) 
and experience the movie as if you were actually there. 

  assoc. professor joaNNa masel read more on page 14

Climate change is going to make agriculture more difficult.  
I think we will make major innovations in channelling, storing 
and efficiently using water. the best new technology will be  
a 21st-century equivalent of the aqueduct. 

  sarah mcarthur   read more on page 9

hopefully a drug that cures cancer. 

  Dr james mooDy   read more on page 7

I hope we will look more to nature to create organic designs. 
nature is incredibly efficient and I think the step from natural 
design to human construction is vital … buildings that follow 
the sun, ships’ hulls as efficient as shark skin. I also think a 
space elevator would be incredibly cool! 

  Dr elizaBeth New   read more on page 6

I think that in 50 years we’ll have personalised medicine. 
People will be diagnosed very accurately by simple tests, with 
treatments tailored exactly to their conditions, in some cases 
using DnA or tissue from their own bodies. 

  liam NicholsoN   read more on page 4

Nuclear fusion power. nuclear fusion is a potentially  
safer form of producing nuclear power that could pave  
the way for a clean energy solution for the world and  
bridge the gap between developed and developing  
countries. Mastering this technique would be a massive 
scientific and engineering triumph, which would require 
international cooperation. 

  professor tim seNDeN   read more on page 4

I see a time where what we now call electronics will be 
indistinct from the biological. A thumb drive may well 
be just that, a synthesis of biological tissue fabricated to 
perform a function, say memory, and seamlessly integrated 
into our existence. And I envisage social integration of 
extensible humanised components – iMe, perhaps – including 
photosynthetic skin, inbuilt bio-fuel cells, infrared sensors for night 
vision or for enhanced reflexes and in vivo health management. 

  Dr DaNielle staNisic   read more on page 16

I can only hope that it’s a malaria vaccine because of the 
amount of death and illness that is caused by this disease. 
If you have a country full of sick people, it impacts on their 
economy, it impacts in different ways that people don’t 
immediately think of and these are countries that just can’t 
afford to help themselves. 

  professor tereNce tao   read more on page 10

Really good A.I. assistants (think J.A.R.v.I.s. from Iron Man, 
rather than siri from Apple) will end up transforming our lives 
(and really have that “cool” factor). 

  aNita treNwith   read more on page 11

Nanotechnology will have revolutionised everything from 
cancer treatments to space travel, as developments in these 
areas are already occurring at a rapid rate. treating cancer in 
the future could be as simple as taking a tablet with little or 
no side effects meaning no more surgery or radiotherapy. 

  michael vaN Der ploeG   read more on page 11

As hardware becomes smaller, lighter and quicker the coolest 
technology will be 3-D images that pop up from the user’s 
screen that can be interacted with. 

  Dr matthew verDoN   read more on page 17

I think the next exciting opportunity is sensory augmentation. 
this ability to see more parts of the electromagnetic spectrum 
will allow us to perceive the world in new and exciting ways.

  christopher whittle   read more on page 14

Quantum computers use various phenomena from quantum 
mechanics to store and manipulate data. they can increase 
performance for various algorithms, certain types of 
simulations and complex calculations, and machine learning. 
Quantum computation is only in its infancy, and will grow 
over the next 50 years as larger and more robust quantum 
computers are built and more possibilities are realised.

  rachel woNG   read more on page 5

New interfaces for household devices such as holographic 
projections; the sort they have in movies. 

  kathryN zealaND   read more on page 18

Delivery drones cheap enough to be used globally. For 
example, sick people could consult a virtual doctor and 
the prescribed medications are whisked to their doorstep 
regardless of location. Imagine how much easier disaster 
recovery would be with intelligent drones to seek survivors 
and deliver supplies. 

< continued from page 12
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Who	am	I? Christopher Whittle
Where	am	I? Melbourne, Victoria
What’s	my	thing? Physics, running, cricket, 
investigating the collapse of dark matter

WhetheR FoR sIMulAtInG the collapse of dark 
matter in the early days of the universe or for modelling 
the way body tissue grows, an understanding of physics 
and the maths that powers it is an amazing tool for 
understanding the world, Christopher Whittle says.  
“I just love that physics allows you to look around  
and understand why things work the way they do.”

Christopher’s fascination with “playing around” with 
mathematical problems started early. “In Grade one I’d 
ask to do maths worksheets if there was nothing else 
to do.” By secondary school he was taking part in maths 
competitions, was in the first intake into John Monash 
science school in 2010, achieved a top score in the Big 
science Competition and won a bronze medal at the 
2012 International Physics olympiad (IPho).

even so, he says it was not until he attended IPho that 
he really saw the potential of physics: seeing how it 
could satisfy both his logical and creative sides.

“they set up some scenarios where you had to work 
creatively to solve problems based on your knowledge 
of the theory. It fitted the way I like to play around with 
a problem to find a solution.”

In his science degree at Monash university, Christopher 
is combining mathematics, physics and computer 
science, working on simulation projects such as one 
investigating the collapse of dark matter. “I’ve found 
that when you’re looking at astrophysics, there is a 
lot of maths there and a lot of computing, so that is 
combining all of my passions.”

A keen cricketer and cross-country runner, Christopher 
says he also enjoys computer programming as a hobby. 
A recent project is an orbit simulator. “It’s nice to be 
able to take what you’ve learned from the theory and 
make something that works. It’s just a fun exercise, but  
I quite enjoy programming little things like that.” 

Learn more:
www.asi.edu.au					www.monash.edu/science

Who	am	I? Associate Professor Joanna Masel
Where	am	I? Tucson, Arizona, us
What’s	my	thing? Maths, evolutionary theory, 
economics, cooperation

Where study and 
hobbies meet

Maths the versatility key

aSSociate ProFeSSor Joanna 
Masel found school tough. She was 
talented at maths, but was often 
bored and uninterested in class at 
her Melbourne school. What kept 
her going was the international 
Mathematical olympiad and an 
inspirational chess teacher, even though 
Joanna did not really enjoy the game.

“in fact, i hated chess but i liked the 
people i met,” she says.

She disliked the game’s competitiveness; 
two people pitted against each other to 
win. “i prefer cooperation – working to 
solve problems together.”

it is an approach well suited to a 
mathematician or scientist and one she 

continued on page 15 >
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Talk the talk

Pull	quote:	This	research	
is	looking	at	why	mutations	
in	DNA	result	in	the	world’s	
remarkable	biological	
diversity	rather	than	the	
chaos.

now uses in her research in ecology and 
evolutionary biology at the university 
of arizona, where she is based with her 
Swiss physical-chemist husband.

the questions she and her team are 
investigating now centre, perhaps 
ironically, on competition in its truest 
form – evolution. “My main area is 
evolutionary theory,” she says. “We 
analyse other people’s data [with 
mathematical and other models] to test 
theories of how evolution works.”

this research is looking at why 
mutations in dna result in the world’s 
remarkable biological diversity rather 
than the chaos that would occur if 
similar changes were made to, for 
example, the zeroes and ones of a 
computer program. “We believe it’s to do 
with the ways biological systems are very 
robust,” she says.  

in another project, Joanna is writing  
an easy-to-read book on economics, 
looking at alternatives to competitive 
finance systems to more equitably spread 
long-term wealth.

it may seem like a big leap between 
evolutionary biology and economics but 
Joanna says maths – and competition – 
are the common denominators.

having a basis in mathematics has 
allowed Joanna to jump from medical 
biochemical questions in her Phd as 
a rhodes Scholar at the university 
of oxford to evolutionary theory, to 
economics and to applied probability 
and statistics questions seen in medicine. 
today, she teaches evidence-based 
medicine, helping her students to 
understand probability in everyday 
contexts, such as diagnosis. 

“i have a restless mind and i change 
fields a lot, but the great thing about 
maths is you can apply it to so many 
things,” she says. 

Learn more:
www.amt.edu.au					http://nmss.edu.au
www.eebweb.arizona.edu/faculty/
masel/people/joanna

< continued from page 14

Who	am	I? Tanya Ha
Where	am	I? Melbourne, Victoria
What’s	my	thing? science communication

huMAns ARe tAnyA ha’s favourite animals. she likes people, 
but there is a clear hint here that her focus on humans is mostly 
through a scientific lens. 

“What gets me out of bed in the morning is the hope that the 
work I do ultimately has a benefit for humanity,” tanya says of 
her career as an environmental advocate, author and journalist.

It is a varied job description, which has led her to win a 
united nations Association of Australia Media Award for 
environmental Reporting and work as a science reporter for 
ABC television’s Catalyst program.

however, tanya says when she was studying a Bachelor of 
science she faced the same uncertainty that many students 
encounter: “not knowing where it was going to end up.” 

“I didn’t know what I wanted to do until I was doing it, and 
loved it,” she recalls of her first long-term job in science 
communication at Planet Ark.

Considering “myriad career pathways in science” at university, 
tanya was guided by her aptitude for both sciences and 
humanities in choosing a profession that bridged the divide 
between these different, yet connected, areas. 

“When I was an undergraduate, I was put 
off by my mental picture of an isolated 
laboratory environment,” she says.

“But science has become much more 
collaborative and interdisciplinary than 
it used to be, so it’s not just working 
in labs, it’s working and negotiating 
with other experts towards shared 
understanding and knowledge.”

tanya believes that a science 
degree is simply “useful for life”.

she says scientific literacy gives you 
life tools – fundamental knowledge 
that allows you to better analyse 
and understand media-delivered 
information about issues, products  
and ideas. 

Learn more:
www.nysf.edu.au
www.tanyaha.com
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Disease fighter 
goes to  
the people

Who	am	I? dr danielle stanisic
Where	am	I? Gold Coast, 
Queensland
What’s	my	thing? Medical 
research, outfoxing malaria

you haVe Got to admire the 
malaria parasite, says dr danielle 
Stanisic. “it’s just so clever.”

danielle has dedicated herself to 
researching a vaccine against the 
disease and she is the first to admit 
she is up against a wily foe.

“it can evade the immune system, 
it can modify the host immune 
system so that it doesn’t target the 
parasite, it changes the immune 
cells, it can hide in the immune cells 
– it’s developed all these ways to get 
around the immune system so it can 
stay in the human body.”

it is not just the malaria parasite that 
has danielle fascinated. She grew 
up around science – her father was a 
scientist who worked on snails – so 
her interest in science began at an 
early age. however, her passion took 
off when she attended the national 
youth Science Forum, which included 
a tour of the John curtin School of 
Medical research in canberra. 

“We were interacting with 
laboratory heads who introduced us 

A tool for 
saving nature

continued on page 17 >

Who	am	I? dr nick beeton
Where	am	I? Hobart, Tasmania
What’s	my	thing? ecological 
modelling to benefit native 
species

FeW WeRe suRPRIseD when Dr 
nick Beeton immersed himself in 
the world of logic and chaos, least 
of all his parents who say he started 
scribbling numbers about the time 
he moved out of nappies.

“Maths came naturally to me,” 
nick says. “I have always enjoyed 
problem-solving and I’ve always 
wanted to know more about how 
things work at an abstract level.”

At 18, he left stanley, on tasmania’s 
north-west coast, to study 
mathematics at the university of 
sydney, where he achieved first-
class honours before returning to 
hobart to complete his PhD at the 
university of tasmania. 

taking part in the national 
Mathematics summer school for 
two weeks at Canberra’s Australian 
national university helped prepare 
him for the leap to sydney.

nick says the sydney experience 
was a good learning curve in more 
ways than one. “I came from a small 

town where I was lauded as a 
maths whiz, so sydney was a good 
leveller; it was intimidating. I was 
challenged and it was exciting to 
be able to relate to others at the 
same level.” 

Keen to leave his options  
open, nick studied both pure  
and applied mathematics and 
spread himself across as many 
areas as he could. “I learnt  
what mathematical tools could  
do in various scenarios, from 
ultrasound to photonic crystals  
in butterfly wings.”

his career in ecological modelling 
began with his PhD study on 
devil facial tumour disease 
(DFtD) suppression in tasmanian 
Devils, and continues today with 
attempts to map the source of 
DFtD to guide further field work. 

his postdoctoral research at the 
university of tasmania’s school 
of Zoology is helping to find 
potential refuges from climate 
change for native species, as 
well as examining the spread and 
potential management of invasive 
species. he is also creating a 
model to predict movement of 
wild horses in the Australian 
Alps to identify better land-
management strategies. “I want to 
make a difference,” he says.   

Learn more:
http://nmss.edu.au
www.utas.edu.au
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Dr Danielle Stanisic  (pictured 
next page) is collaborating on 
malarial research.
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DR MAttheW veRDon’s 
mother took a while to forgive 
him for coating her wedding 
ring in mercury, but his boyhood 
chemistry experiments soon 
became his ticket to travelling 
around the world – to the 
International Chemistry olympiad 
in Denmark in 2000, then the 
Asian Physics olympiad in taiwan 
and the International Physics 
olympiad in turkey. 

not surprisingly, these experiences 
set the scene for a Bachelor of 
science with honours in physics 
at the university of sydney, and a 
PhD in theoretical plasma physics.

Fast-forward to 2014, and at 
30-years-old Matthew is back 
in the classroom – as a teacher 
at the Australian science and 
Mathematics school in Adelaide.

“I never thought I would  
teach full time, but I did some 
tutoring during uni and discovered 
I loved educating and explaining. 
so I did a masters in teaching,” 
Matthew says.

Maths and science are not second 
nature to everyone, he says, but 

Chemistry  
just the ticket

that does not mean they have 
to be difficult: “they are both 
built on logic so I challenge my 
students to debate and discuss 
and find new ways to solve 
problems. I love it when students 
go from saying ‘I can’t do it’ to 
‘wow, that’s really interesting’.”

When he is not teaching, singing, 
or tinkering with old electronic 
equipment, Matthew remains 
involved with the Australian 
science olympiad Competition as 
the physics program director.

“the olympiads were always more 
than just a competition to me – 
they let me into a community of 
people around the world who 
were passionate about the same 
things. It also showed me that 
there are many career paths in 
science, and the important thing 
is to choose one that is rewarding 
and interesting to you.”  

Learn more:
www.asi.edu.au
www.asms.sa.edu.au

< continued from page 16

Who	am	I? dr Matthew Verdon
Where	am	I? Adelaide, sA
What’s	my	thing? Chemistry, 
physics, teaching, singing

to the research they were doing 
and gave us some hands-on work,” 
danielle says. “it was fantastic, 
and it made me start thinking 
about medical research as  
a career.”

While studying parasitology at 
the university of Queensland, she 
heard a guest speaker talk about 
malaria vaccines and decided that 
was her calling. 

danielle is now a fully-fledged 
malaria vaccine researcher, based 
at Griffith university. her work 
has also taken her to malaria-
afflicted areas of Papua new 
Guinea, which she describes as a 
career highlight.

“unless you actually go to where 
you see people who have the 
disease that you’re working on, 
you don’t truly appreciate why 
you’re doing the work,” she says.   

Learn more:
www.nysf.edu.au					
www.uq.edu.au
www.griffith.edu.au/science-
aviation/institute-glycomics
Search	for	‘Aussie	researchers	
close	to	malaria	vaccine’	on	
YouTube
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InteRnAtIonAl BusIness AnAlyst and 
management consultant Kathryn Zealand credits her 
mother’s ability to make seemingly mundane tasks such 
as cooking interesting as important for helping her to 
develop a curious and analytical mind.

“When we were little, Mum would ask my brother 
and I to do little cooking challenges … and when we 
asked how something worked there would always be a 
scientific answer,” she says. 

“Parents don’t need a lot of knowledge to instil curiosity 
into their children. they just need to sprinkle a little 
love of learning into everything they do.”

Kathryn says she also had some great teachers who 
encouraged investigative learning, but even so, turning 
an enthusiasm for mathematics and science into results 
still took a lot of hard work.

Before the 2007 Asian Physics olympiad in shanghai, 
China – where she placed first among the female 
competitors – Kathryn spent four hours every night 
after school studying.

Exciting  
times for  
imagination
Who	am	I? Christopher Chen
Where	am	I? sydney, nsW
What’s	my	thing? Maths, 
informatics, software 
engineering, piano

It WAs An intriguing 
mathematical puzzle called the 
seven Bridges of Königsberg that 
led Christopher Chen to realise 
that maths was not only about 
numbers on a page but could also 
be a powerful problem-solving tool. 

“I realised that you could use 
maths to theoretically map 
every part of the world,” he 
says. And not just the physical 
world. Delving into graph theory, 
Christopher realised that basic 
mathematical principles could 
be used to analyse relationships 
between people and information, 
as well as places on a map. “you 
can discover surprising patterns, 
such as the fact that most people 
have fewer friends than their 

After completing a Bachelor of science in mathematics 
and physics when she was also in her final year of 
secondary school, and a Master of science in theoretical 
physics two years later, she was on track for a career as 
an academic.

however, her life took a different route when she 
decided she wanted to help people in developing 
countries. this led to a stint in human rights, helping 
lawyers at the International Criminal Court in Belgium.

Kathryn now works as a business analyst with an 
international management consultancy, and is currently 
on assignment in nigeria, looking at how to improve  
its economy.

“I love my job because I learn something new every day. 
I work with amazing people and have the opportunity 
to solve complex and difficult problems.”   

Learn more:
www.asi.edu.au

Kitchen challenges stir science curiosity
Who	am	I? Kathryn Zealand

Where	am	I? sydney, nsW, and nigeria
What’s	my	thing? Physics, maths, human rights, 

improving economies, living in developing countries

continued on page 19 >
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Christopher Chen in a nap 
pod at Google, Sydney.
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Who	am	I? Patrick Haylock
Where	am	I? Canberra, ACT
What’s	my	thing? Protecting scientific work, 
discovering scientific advances

PAtRICK hAyloCK hAs been collecting scientific 
facts since he was a kid. “I’ve always liked finding  
out new things and observing the processes of  
scientific discovery.”

still, as a student at Bairnsdale secondary College in 
country victoria, it had not occurred to him that it 
might be possible to make a living as a scientist. It was 
not until a friend encouraged him to attend a national 
youth science Forum at the Australian national 
university (Anu) in the summer break between year 11 
and year 12 that Patrick saw the career possibilities. 

“the forum was an incredible experience,” he says. “I 
was on a high the whole time because I got to talk to 

friends do,” Christopher says. “It 
sounds ridiculous, but maths can 
show you how it works.”

Graph theory overlaps with the 
field of informatics, which is 
the study of systems that store, 
process, access and communicate 
information. “Informatics is 
about understanding the nuances 
behind a problem that are 
difficult to put into a formula,” 
says Christopher, Australia’s  
only double gold medallist at  
the International olympiad  
in Informatics. 

It is a field that requires as much 
imagination and creativity as 
it does mathematical ability, a 
quality that Christopher also 

applies in his other passion; he 
is a classically trained pianist 
who enjoys composition and 
improvisation. “Both require you 
to understand the rules, but you 
can also play around within them 
to create something new.”

that creativity, combined with 
mathematical process, helped 
Christopher to secure a position 
and thrive at Google, the ultimate 
home of networks, where he 
works as a software engineer.
yes, the Google office (in sydney) 
is as cool as those portrayed in 
hollywood movies, he says, with 
nap pods and free food. But it is 
the company’s commitment to 
nurturing creativity that he really 
appreciates. “they go out of 

their way to provide a supportive 
environment.”

For young people with a 
passion for maths and sciences, 
Christopher says this is one 
of the best times in history. 
“there are any number of 
industries – from pharmaceutical 
companies to hedge funds 
to small-town grocers – that 
need mathematicians to help 
them model relationships and 
connections. It’s a really exciting 
time for this field.” 

Learn more:
www.amt.edu.au
www.google.com.au/about/jobs/
locations/sydney

The facts collector

scientists who were investigating interesting facts  
every single day. I learnt that the best thing to do was 
to just follow what you are passionate about and see 
where it leads you.”

studying science at Anu, Patrick had his first 
unexpected career twist when he realised that what 
he had thought was his passion – biology – did not 
give him the satisfaction he expected. “I moved into 
chemistry and realised that’s what I really loved. I loved 
the lab where you can do a lot of thinking and analysis 
and produce something new.”

Aiming to specialise in organic chemistry, Patrick 
followed yet another direction change when he saw a 
job ad for a chemical patent examiner at IP Australia.  
“I really just applied for practice,” he says. to his surprise 
he was selected, giving him a start in a career he says he 
will never tire of.

“It’s the ultimate job for someone like me who loves 
collecting facts,” Patrick says. “I feel that I’m playing 
an important role in scientific innovation by ensuring 
that when scientists do something inventive and new 
and exciting, they are rewarded and that their work 
is protected. Plus I get to look at work that is at the 
cutting edge, often several years before it is seen in the 
market. I will never get bored of that.”  

Learn more:
www.nysf.edu.au
www.ipaustralia.gov.au
www.anu.edu.au

< continued from page 18
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Who	Am	I? Penelope drastik

Where	am	I? Wollongong, nsW

What’s	my	thing? Maths, puzzles, 
chess

When PeneloPe DRAstIK 
tests herself with a Rubik’s Cube, 
it is about much more than being 
entertained by spinning and 
matching coloured squares. For 
Penny (as she prefers to be called) 
the cube is a puzzle to which she 
can apply her greatest love: maths. 

“It’s fascinating how you can  
apply group theory and 

‘Nice patterns’ 
a winner

Pythagoras 
and puzzles 

Who	am	I? Alexander Gunning
Where	am	I? Melbourne, Victoria
What’s	my	thing? Mathematics,  
chess, trumpet, the buzz from  
international competition

althouGh he iS just 16, alex Gunning is already travelling 
the world thanks to his love of maths. in 2013, he was one of 
six participants who represented australia at the international 
Mathematical olympiad (iMo) in Santa Marta, colombia. 

“i can understand maths really quickly. it clicks together in nice 
patterns,” explains alex, who is in year 11 in 2014. as a souvenir of his 
trip, which brought together about 600 fellow maths lovers from across 
the globe, alex took home a gold medal and a world ranking of eight. 

he says the iMo, which involves two challenging papers, requires 
lateral thinking in applying a toolbox of mathematical theorems. 
“you need to be fairly creative, because unlike school maths there’s 
basically no defined approach to the problems.” 

alex, who also enjoys chess and plays trumpet in his school band at 
Glen Waverley Secondary college, became involved in olympiads 
in year eight, when he was invited to a training camp. in 2013, he 
received a perfect score in the australian Mathematical olympiad. 

he says the buzz from international competition was not just the 
gold medal, but from being able to share mathematical concepts,  
“… to discuss ideas that you can’t really discuss in the schoolyard,” he 
says. “We actually spent some time training with the British team.” 

among the mathematicians who inspire alex is Professor terence 
tao (see page 10), now a professor of mathematics at university of 
california, los angeles, who won the iMo gold medal in 1988 when 
he was just 12 years old. 

Still with two more years of school to go, alex looks forward to 
testing his improving skills at another couple of olympiads. after that 
he hopes for a career that will allow him to put his great passion into 
practice. “Perhaps computing … something that has a lot of maths in it.”  

Learn more: 
www.amt.edu.au					www.imo-official.org continued on page 21 >
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mathematical ideas to solve a 
puzzle,” Penny says. 

Penny has become excited about 
career prospects for maths lovers 
thanks to the national Mathematics 
summer school, a two-week 
residential program at the Australian 
national university in Canberra. 

“It’s like a miniature version of going 
to uni, with lectures and tutorials, 
and you study a few different types 
of mathematics at a very high level.” 

“It’s different from school because 
you’re developing your mind, 

not just trying to get marks. 
It’s also nice to meet other 
people who like mathematics. 
And it has been good to meet 
professional mathematicians to 
see what sort of work they do.” 

Penny skipped Grade two 
and year 10 because of her 

academic abilities, although 
for a long time she considered 

herself “more of an english person”. 
this was despite having attracted 
international attention when, while 
still in primary school, she solved 
a complex mathematical problem 
related to Pythagorean jigsaws.

It was only in year nine, when she 
was invited to participate in the 
year 12 Mathematics extension 
class at her school, that Penny truly 
caught the bug. “It was brilliant. I 
loved the teaching style and the 
class was fantastic and it became my 
favourite subject.” 

Penny has just completed year 
12 and is excited at the prospect 
of completing a Bachelor of 
Mathematics Advanced at the 
university of Wollongong. “I’d like 
to pursue mathematics, either in 
education or research.”  

Learn more:
http://nmss.edu.au	
www.uow.edu.au

Knot your average job< continued from page 20

Who	am	I? dr benjamin burton
Where	am	I? brisbane, Queensland
What’s	my	thing? Mathematical intrigue,  
computational topology 

soMe PeoPle ARe content to find their professional niche, 
settle into its comfortable embrace, and cruise in its familiarity 
for the rest of their lives.

Dr Benjamin Burton is not one of those people. his career so 
far has looped like a crazed knot but always orbits a central, 
fundamental core – his love of mathematics.

like so many olympiad participants, Benjamin credits some 
insightful secondary-school teachers with noticing his early 
talent in mathematics, and pointing him towards the program 
and training schools, including the national Mathematics 
summer school. he says it was like opening a door into a new 
and exciting world he did not know existed. 

“I really liked the hard, cold, inflexible logic that comes with 
mathematics,” says Benjamin, who led Australia’s Informatics 
olympiad team for many years. “It’s like a science but it’s not 
like a science: you don’t have experiments and hypotheses. the 
game is you have this set of things that you know and you’re trying 
to work out what you can conclusively deduce from these.”

this love of mathematical intrigue has taken him from a 
mathematics degree at university, to a PhD in computational 
mathematics, to a postdoctorate position in information security, to 
an early job in finance and finally to where he is now, working in 
computational topology at the university of Queensland. 

Benjamin loves a challenge. As a participant in maths and 
informatics olympiads, he would set himself the task of working 
through problems in the areas he was least confident in. 

Computational topology, which he describes as geometry 
without the numbers, is about trying to teach computers to do 
tasks that would be simple for a human, such as determining 
whether a loop of string is tangled or not.

“you can explain that to your six-year-old, but still, nobody 
has a fast solution to solve it on a computer. Working 
in three dimensions – where knots sit and where we 
live – these problems are unexpectedly hard.”

It sounds abstract, but Benjamin is excited by the 
practical possibilities that emerge from problems 
that you do not know how to solve, but which can 
lead you to surprising discoveries.  

Learn more:
http://nmss.edu.au				www.amt.edu.au
http://drupal.smp.uq.edu.au
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Star bright

Sponsors
Australian Association of  

Mathematics Teachers
the Australian Association 
of Mathematics teachers 
(AAMt) is the nation’s 
premier organisation for 
mathematics educators. 
Among its many activities 

it publishes a newsletter 
and journals, provides 

educational resources and 
conducts national conferences.

www.aamt.edu.au

Australian Mathematics Trust
the Australian Mathematics trust (AMt) is a 
national non-profit organisation whose purpose is to 
enrich the teaching and learning of mathematics for 
students of all standards. It administers mathematical 
competitions and programs, and publishes books on 
mathematical enrichment. the AMt contributes to 
Australia’s excellence in mathematics education and 
helps to showcase Australia’s most gifted and talented 
students on the world stage at international olympiads.

www.amt.edu.au

Australian Science Innovations
the mission of Australian science Innovations (AsI) 
is to inspire, challenge and raise the aspirations of 
students in science. It aims to encourage students 
to study science and consider careers in the field. 
AsI runs several programs including the Big science 
Competition and the Australian science olympiad 
Competition, which provides opportunities for 
top performing students to meet others who share 
their passion for science at summer schools and the 
International science olympiads.

www.asi.edu.au

Australian Science Teachers Association
the national professional association for teachers 
of science, Australian science teachers Association 
(AstA), is a federation of eight state and territory 
science teacher Associations, providing a powerful 
voice to influence policy and practice in science 
education. It publishes the journal Teaching Science, 
holds a national annual conference, ConAstA, and 
produces the national science Week web-based 
digital Resource Book. 

http://asta.edu.au

Who	am	I? dr stephen Hardy
Where	am	I? sydney, nsW
What’s	my	thing? Astrophysics, piano, guitar, using 
maths to understand the environment 

When dr StePhen hardy was just five or six 
years old, he caught his first glimpse of Saturn through 
a telescope. that such a pinprick of light in the sky 
could turn out to be part of a vast, endlessly interacting 
celestial clock was the start of his fascination with the 
mathematics of complex systems. it is a fascination 
he has pursued from the universe-sized domain of 
astrophysics, to the minutiae of optical technologies 
and back again to big data analysis of entire ecosystems 
and the movement of continental plates.

Stephen always appreciated the conciseness and precision 
of mathematics, even before he participated in the 
national Mathematics Summer School and the Physics 
olympiad training Program. after completing his Phd 
in theoretical astrophysics in australia, he worked at the 
famed Max Planck institute for astrophysics in Germany, 
where he was able to return to his boyhood love of stars. 

From there, Stephen spent some time in industry, 
working with optical technologies at canon – an ideal 
match for his astronomy passions – eventually leading 
the research group at canon’s australian laboratory. More 
recently he has taken a role as technology director in 
data analytics at national information communications 
technology. here he is once again applying mathematics 
to explore, understand and describe complex systems such 
as plate tectonics and forest ecosystems. 

no matter how big and complex the task, Stephen still 
enjoys sitting down with a pen and paper, working with 
equations, trying to answer the diverse mathematical 
challenges he faces in his work. 

But he also finds time to indulge his other passion – 
music – sitting down to play piano or guitar. and when 
he is able to steal some time from his busy family life, 
Stephen pulls out one of his many telescopes and takes 
a look up at where it all began. 

Learn more:
http://nmss.edu.au					www.nicta.com.au
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Competitions
International Mathematical Olympiad 
the world championship mathematics competition for 
secondary-school students is held annually in a different 
country each year.
www.imo-official.org

International Olympiad in Informatics 
each year, a team of four secondary-school students 
is selected by the Australian Informatics olympiad 
Committee and sent overseas to represent Australia at 
the International olympiad in Informatics.
http://ioinformatics.org/index.shtml

International Science Olympiads
the International Biology, Chemistry, earth science 
and Physics olympiads are the olympic Games for 
science students from more than 80 countries, held in a 
different city each year.
www.asi.edu.au/site/asoc_international_	
science_olympiads.php

BHP Billiton Science and Engineering Awards 
sponsored by BhP Billiton since 1981 and managed 
by CsIRo, these awards are for primary and secondary 
students for projects that design and carry out an 
experimental investigation. there is also an award for 
teachers. 
www.scienceawards.org.au/student_awards

Intel International Science and Engineering Fair
each year, 1600 winners from science and engineering 
competitions around the world are invited to this week-
long celebration of science, technology, engineering and 
mathematics in the us. 
www.intel.com/content/www/us/en/education/
competitions/international-science-and-
engineering-fair.html

Big Science Competition
thousands of students sit the Big science Competition 
each year to test their problem-solving and critical-
thinking skills. there are hundreds of prizes up for grabs 
just for taking part.
www.asi.edu.au/site/programs_bigscience.php

Asian Science Camp
the Asian science Camp brings together 200 talented 
science students from Asia and oceania in a celebration of 
science ,friendship, international cooperation and networks.
www.asi.edu.au/site/programs_asianscience.php

CSIRO CREST
CReativity in science and technology (CRest) is a 
non-competitive awards program supporting students 
to design and carry out their own open-ended, real-
life science investigation or technology project. this 
education program provides a range of support material 
for both teachers and students.

CRest projects have taken students to the BhP Billiton 
science and engineering Awards finals in Melbourne, 
and across the world to the Intel International science 
and engineering Fair in the us.

www.csiro.au/CREST

National Mathematics Summer School
the national Mathematics summer school (nMss) 
is a two-week residential school held each January at 
the Australian national university for mathematically 
talented senior secondary-school students. students 
experience an in-depth study of three or four areas of 
mathematics. the program is non-competitive and very 
much hands-on, with an emphasis on doing mathematics 
rather than just listening to someone else talking about 
it. A social program is also included.

http://nmss.edu.au

National Youth Science Forum
the national youth science Forum (nysF) is a 12-
day program that offers students entering year 12 
the opportunity to explore study options and test-
drive careers in the fields of science, engineering and 
technology. students learn how to make informed 
decisions about courses and careers, and develop a 
professional skill set to help them realise their potential.

www.nysf.edu.au	

Office of the Chief Scientist
Australia’s Chief scientist provides high-level 
independent advice to the government on matters 
relating to science, technology and innovation. As 
executive officer of the Prime Minister’s science, 
engineering and Innovation Council, Australia’s Chief 
scientist identifies challenges and opportunities for 
Australia that can be addressed, in part, through science. 
the position is also an advocate for Australian science 
internationally and focuses national thinking on science 
across the states and territories through the Forum of 
Australian Chief scientists. 

www.chiefscientist.gov.au

Sponsors
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Australia’s	future:	science,	technology,	engineering,	mathematics	proudly	sponsored	by:

The Curious Country is 
a collection of essays 
about the scientific 
issues affecting 
Australians today.

Produced by the Office 
of the Chief Scientist, 
it is available as a free 
download from ANU  
E Press and can be read 
on an e-book reader, 
tablet, computer or 
mobile phone. 

Download it here:
www.chiefscientist.gov.au/ 
2013/11/the-curious-country

eDItoRIAl, DesIGn AnD PRoDuCtIon By CoReteXt, WWW.CoReteXt.CoM.Au

AustrAliA’s 
future
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