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One path.
Two degrees.

Fast forward to a
Master of Data Analytics

Meet soaring industry demands and graduate with a bachelor and
master in four years. Combine data analytics with a bachelor in:

« information technology
* mathematics
* science.
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' Bold ideas, real-world impact

s

With a commitment to real-world
applications and a legacy of pro-
ducing industry-ready graduates, we'’re
not just preparing students for the future
here at the QUT Faculty of Science,we’re
actively creating it. Discoverhow our global
community, leading research centres, and
strong industry ties are pioneering ad-
vancements in science, mathematics, data
scienceand information technology.

Our commitment to multidisciplinary
research bridges the gap between theoretical knowledge and practical ap-
plication, ensuring our students are not just educatedbut real-world ready.
We’re at the forefront of translating academicinquiry into real-world impact,
nurturing a new generation of thinkers and doerswho are well-prepared to
meet the complex challengesof our time.

I'm incredibly proud of the pioneering spirit of our faculty, which is a hub
of creativity and problem-solving, wheretrailblazing scientistsand ambitious
students cometogether to push the boundaries of what's possible.

The projects and profiles featured here exemplify our dedication to creating
solutions that matter. They illuminate how our community of scholars and
learners contribute to solving real-world problems, embodying the essenceof
QUT’s mission to developindustry-ready graduateswho are poised to make
adifference.

I'm honoured to represent a faculty that's not just part of the academic
landscapebut drives researchthat hasreal impact, locally and globally. Joinus
in celebrating the achievementsand aspirations that drive us forward, stead-
fastin our pursuit of knowledgeandinnovation for abetter world.

ProfessorTroy Farrell
Executive Dean, Faculty of Science, QUT
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Research beyond
boundaries

Inspiring Indigenous
scientist empowers First

QUT acknowledgestheTurrbal and Yugaraasthe First Nations owners of the lands where QUT now stands.We
pay respect to their Elders, lores, customs, and creation spirits.\Werecognisetheselands havealways beenplaces
of teaching, research, and learning. QUT acknowledgestheimportant roleAboriginal and Torres Strait Islander

peopleplay within theQUT community.

Nations youths

Computer gamesmight be
good for you
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Researchbeyond boundaries

Discover how interdisciplinary PhD
programs are redefining research
paradigms and creating anew era of
scientific innovation.

n a world inundated by complex
global challenges and new technol-
ogy, innovative solutions are no
longer born out of traditional research
silos. Instead, they emerge from the
fusion of diverse disciplines that ignites
innovation and drives significant break-
throughs. Therefore, to hit the ground
running, PhD scholars must now con-
sider whether a narrow specialty or
cross-disciplinary PhD research project
is going to better equip them to achieve
their goals.
The question is, what does a good
multidisciplinary PhD program look like?

Breaking academic silos

Throughout academia, a signifi-
cant transformation is underway.
Traditionally, research projects, espe-

cially PhD projects, have largely been
confinedwithin theboundariesof asingle
discipline. However, as the complex-
ities of the world’s challenges grow, a
more integrative and cross-collaborative
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research approach has become increas-
ingly necessary.So,as senior researchers
increasingly participate in multidiscipli-
nary projects, there’s a lot of growth in
opportunities for postgraduate students
to build skills acrossseveraldomains.

Interdisciplinary  endeavours have
proven vital across a variety of sectors,
most notably when addressing climate
change and advancing autonomous
vehicletechnology. Theseareasexemplify
how combining ecological, meteoro-
logical, economic, sociological, and policy
expertise yields comprehensive strat-
egiesfor climate action, while the fusion
of mechanical engineering, artificial
intelligence, urban planning, and ethics
propels innovations in self-driving
car development.

Such collaborations enhance under-
standing and drive technological
progress, underscoring the necessity of
nurturing professionalsand researchers
who understand and integrate the
breadth of knowledge from several
domains. Bringing such multifaceted
experts together creates a rich tapestry
of perspectives that single-discipline
pursuits might overlook, resulting in
more comprehensive solutions and
visionary advancements.

Thepowerof data

Data science is revolutionising
entire industries and creating op-
portunities for innovation and pro-
gress in almost every field. From
transforming business strategies
to advancing healthcare, data ana-
lytics is at the forefront of the push
to developsolutions to some of the
most daunting challenges we've
ever faced.

Learn how mastering data science
skills could empower you to be a
part of this dynamic field, shaping
the future and solving real-world
challenges so you can be part of
the change you wish to seein the
world.

https://link.cosmosmagazine.com/L_yE



Multidisciplinary research
inaction

Multidisciplinary  research produces
exceptional impacts. Here are some ex-
amples of how QUT’s multidisciplinary
research, at the postgraduate level and
beyond, shapesabrighter futurefor usall.

Pioneeringvirtual geology

Imagine exploring the rugged terrain of
Mars or delving into the geologicalwon-
dersof Earth, all from thecomfort of your

Cael Gallagherusing a virtual geology
teaching tool inafirst-yearQUT Earth science
workshop.

classroom. This is no longer the stuff of
science fiction, thanks to the ground-
breaking work of PhD student Cael Gal-
lagher and her colleaguesin QUT’s Vir-
tual Geologyresearch group. Supervised
by Associate Professor Selen Turkay and
Associate Professor Christoph Schrank,
Cael's research is a key part of a larger
ARC Discovery Project that blurs the
lines between IT and geoscience.Creat-
ing virtual environments, this initiative
revolutionises geoscienceeducation and
research, and it's an excellent example of
interdisciplinary impact.

Geology is a notoriously challenging
subject to teach at university. After
all, astronomy students can view the
universe through atelescope,and chem-
istry students can conduct experiments

in university labs, but geology teachers
have to organise expensive field trips if
theywant to givetheir students hands-on
experience in some of the most educa-
tionally valuable locations. At least that
was the case until Cael and her team
began developing virtual geology field
trips for undergraduatesciencestudents.

These digital excursions offer acces-
sible, interactive learning experiences,
allowing a wider range of students to
explore geological wonders from their
classrooms. And the applications of this
research don’t stop at Earthly geology.

Beyond Earth’'s landscapes, Cael’s
team has crafted a virtual Mars surface,
granting students unprecedented access
to extraterrestrial geology, a domain
once reserved for astronauts and elite
scientists. By harnessing the power of
virtual reality (VR), this research opens
up new frontiers in education and our
understanding of the universe.

Cael's endeavours showcase the
synergy of IT and geology, fostering
innovative educational solutions and
broadening the scope of scientific
inquiry. Her work exemplifies the power
of interdisciplinary research to break
new ground in both educational meth-
odology and the understanding of our
planet and beyond, thereby inspiring
futuregenerations of scientists and revo-
lutionising the educational landscape.

Fashionmeets function with
wearabletech

Current Australian guidelines advise
us to ‘slip, slop, slap, seek, and slide’ to
protect against harmful UV radiation,
while also recommending sufficient sun

Zepeda,trailblazing

astrobiologist

From marine biology to environ-
mental scienceto astrobiology, Va-
nessa’spath hasbeenalittle curvy.
Its even taken her to NASA's Jet
Propulsion Laboratory! For her
PhD at QUT, she studied the possi-
bilities of life beyond Earth. Vanes-
sa’s research explores how organ-
isms survive in extreme marine
environments, drawing parallels to
potential conditions on other planets.
Discover more about Vanessa’s
journey and her groundbreak-
ing research.

https://link.cosmosmagazine.com/L_yG
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exposureto obtain a vitamin D-effective
dose. But how can we know when we've
had enough UV exposure?

UV-sensing  wearable technology
could offer a handy way to monitor
your exposure and is becoming more
commonplace. But not everyone wants,
or can afford, to wear expensive smart-
watches and VR glasses, and single-use
alternatives areneither cost-effectivenor
environmentally friendly.

Fortunately, QUT is well on its way
to resolving those issues thanks to a
project that spans several traditionally
siloed fields.

Chemists have developed a ground-
breaking switchable dye that changes
from colourless to pink after UV
exposure and can be reset using nothing
more complicated than LED light. And
fashion designers are designing super
stylish 3D-printed earrings, bracelets,
and bagclips that are impregnated with
this dye, allowing anyone to seamlessly
integrate this technologyinto their daily
routine. In the future, people may even
be able to create personalised designs.

Researchers are working on ways to
enhance the speed of the reaction. So,
eventually, this techwill beinstrumental
in monitoring UV exposure over time
and alerting to the wearer when they
need to seek shelter. The integration
with digital technology may also allow
long-term exposuremonitoring.

This fusion of expertise from
distinct fields is setting a new standard
in wearable technology — one that
protects, informs, and styles, all in a
single, sustainable package.

HarnessingAl for wildlife

Imagine aworld where thevast chorus of
wildlifecan beunderstood and preserved
through the power of technology. This is

no longer a dream, but a reality being
sculpted thanks to a collaboration
between QUT and Google Australia,
through their visionary A20 sound
search engine.

Until recently, researchers had to
manually sift through hundreds of years’
worth of audio records to find sounds
that match or are similar to the animal
sounds they’'ve recorded. Now, thanks
to A20, they can upload a recording and

Collaborative research at QUT developing wearables that change from colourlessto pink when

exposed to UVlight..

Introducing Bailey Richardson,biomimicry innovato

6 TRAILBLAZERS

Winner of theATSE Ezio Rizzardo Pol-
ymer Scholarship, Bailey Richardson,
is using his PhD research to prepare
for a future where biomimetic chem-
istry transforms healthcare and other
industries. He builds peptidesthat flu-
oresce or change colour when exposed
to light or achangein pH for usein di-
agnostic medicine. Other applications
include targeted drug delivery and
smart solar cells.

Dive deeper into Bailey Richardson’s
innovativework and the exciting possibili-
ties of biomimicry in material science.

https://link.cosmosmagazine.com/L_yH



Al will automatically match it to any
recordings in theextensiveA20database,
allowing scientists to more quickly and
easily make connections between species
and locations.

This will savethousands of hours of
manual labour and presents oppor-
tunities for using recordings made by
citizen scientists to widen the scope of
ecological studies.

Professor Paul Roe, Head of QUT’s
School of Computer Science and the
Lead Researcher at the Australian
Acoustics Observatory, says, “You haveto
understand the environment before you
can protect it". A20 is now a powerful
tool that will enable scientists to better
understand Australia’s ecosystems to
protect them from threats like deforesta-
tion, bushfires, and invasive species.

Through the A20 search engine, QUT
and GoogleAustraliaaren’t merely bridg-
ing silos and innovating technologically.
This collaboration marks a crucial step
towards understanding and preserving
our natural world. It also demonstrates
theimmensepotential of Al in contribut-
ing to conservation efforts.

How to get started shaping
tomorrow’s world through
interdisciplinary research

Some of history's most celebrated
experts had a very narrow focus and
remained focusedon their specific fields.
However, a traditional PhD in a narrow,
well-defined field of study isn’t your only
option. As this research snapshot shows,
scientists at all levels are also developing
incrediblesolutions thanks to multidisci-
plinary research.

If you'd rather not be limited to a
narrow field of expertise, QUT offers an
array of PhD research projects that will
enable you to develop multidisciplinary
skills, equipping you to make a signif-
icant impact on the world — not just a
substantial contribution to the body of
knowledge. So, stop dreaming and start
doing. Check out the QUT PhD projects
actively looking for students now.

QUT ecoacoustics research team,Professor PaulRoe and Dr Danielle Teixeira (2023).

Applied mathsto
the rescue:the Jack
Powersstory

QUT PhD student, Jack Powers,
may hold the key to solving
Australia’s electivesurgery waiting
list problems. His superpower?
Applied mathematics. Currently,
category one patients are dispro-
portionately prioritised, meaning
category three patients often
have to wait an inordinately long
time before they can access the
surgery they need. By developing
adynamic priority scoring system,
Jack gives hospitals a more objec-
tive method of equitably prior-
itising patients.

Learn more about Jack’s journey
and the transformative power of
applied mathematics:

https://link.cosmosmagazine.com/L_yl
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Dr Katrina Wruck is excelling in academia and sharing her knowledge with remote Aboriginal and
Torres Strait Islandercommunities

Inspiring Indigenous scientist
empowers First Nationsyouths

Dr Katrina Wruck, industrial chemist
and proud Mabuigilaig and Goemulgal
woman, is revolutionising the field of
environmental chemistry and standing
out as a beacon of hope for young
Aboriginal and Torres Strait Islander
people who often mistakenly believe
they’ll never be able to go to university
or becomea scientist.

Like many Aboriginal and Torres
Strait Islander people, from an early
age, Katrina faced significant challenges
that could easily havederailed her future
career. From having her academic
abilities underestimated to battling
logistical challengesthat had her waking
at4 am for lectures, theroad to becoming
a postdoctoral fellow has been anything
but smooth. But she never let the
challenges defeat her.

Thankfully, she caught a break when
her dedication was rewarded with a
CPME top-up PhD scholarship and later,
the opportunity to becomethe inaugural
participant in the QUT Indigenous
Australians PhD/Professional Doctorate
to Postdoctoral Fellowship  (P2P)
program, which gave her funding for a

8 TRAILBLAZERS

66

Theytell me I'mthe first
Indigenous scientist they’ve
evermet. And that really tells
me that what I’'mdoing with this
outreachis soimportant.

postdoctoral fellowship and thechanceto
diversify her professional development
with a year-long secondment to another
university (Katrina chosethe University
of Melbourne).

This support has allowed her to
conduct truly groundbreaking research.
Her PhD work on zeolites,transforming
mining wasteinto beneficial zeolite LTA,
is setto bepatented.And her postdoctoral
researchis crucial, focusing on breaking
down harmful forever chemicals into
safer elements. The latter offers hope
in addressing global contamination and
environmental preservation challenges,
with especially significant implications
for vulnerable polar regions where
forever chemicals are bioaccumulating
despite no significant human presence.

Katrina’s impressive skills earned her
the 2022 Queensland Women in STEM
Prize as well as several prestigious
appointments, including the 2024 Deadly
Science Ambassador and a position
on Science and Technology Australia’s
Reconciliation Action Plan Working
Group. As a result, she’s asked to speak
at awide variety of events. Shethen uses
her speaker’sfeesto fund outreach trips
to Aboriginal and Torres Strait Islander
communities where she’s inspiring
the next generation of First Nations
scientists and academics.

Katrina’s story is not just one of
scientific achievement but also of
empowering Aboriginal and Torres
Strait Islander youth, making her
work both immensely impactful and
transformative. You too can become an
inspirational scientist when you choose
acourse from QUT'’s Faculty of Science.

KICKSTART your academiccareerwith
QUT’S P2Pprogram.

https://link.cosmosmagazine.com/L_yC



Computer games might be good

foryou

Professor Daniel Johnson is redefining
the narrative around interactive media,
merging his academic prowess and
passionfor gamingto challengeprevalent
misconceptions about video games, pre-
senting them not as mere sources of
entertainment but as significant societal
tools. He arguesthe medium, often crit-
icised for promoting violence or antiso-
cial behaviour, has far-reaching positive
impacts that are overlooked. In fact, his
work on human-computer interaction
shedslight on how gaming canimprove
mental health, foster community,
enhance learning, and even act as a
catalyst for social change.

Like many of us, Daniel was, from a
young age, captivated by the narratives
and interactive worlds offered by video
games. But while many video game
enthusiasts fear it's not a sustainable job
option, he’sproving it's entirely possible
to build a career around games.In fact,
as a psychologist with only a fundamen-
tal knowledge of coding, he’sliving proof
you can enter the field evenif you're not
enthused by coding.

So what exactly does Daniel do?
He studies how people interact with
computers with the aim of designing
technologies that allow us to interact
in novel ways. And what his research is
uncovering is utterly fascinating, not
least for parents worried about how
much time their children spendgaming.

“There are some amazing quotes and
pieces of research about the dangers of
things like fiction novel reading,” Daniel
says. “Contrast that with today and how
excitedparents might be if their children
pick up afiction novel.Yet,it was not that
long ago that there were real concerns
about that. | believe we’ll one day bein a
similar situation with computer games.”

He goeson to say that popular media
has cast gaming as a bit of a villain and
that parents often tell him they person-
ally see their children having a great
time but that they ‘know they should be
worried’. When asked what advice he’d

give to concerned parents, he said, “the
best advice we havefor parents is for you
to play computer gameswith your kids. See
what they're playing, play with them, find
out who they’re playing with, getengaged”.

Daniel’'s work shows that interactive
media is more than mere entertainment.
His findings demonstrate that gaming
can enhance problem-solving skills,
foster creativity, promote emotional
resilience, facilitate human connections,
and awhole lot more. Perhapsmost sur-
prisingly, his work reveals games have
therapeutic potential, offering hope for
innovative approachesto preventing and
treating mental health challenges, and
evenrehabilitation.

LOVE GAMES and keen to understand
what makes us tick? Check out QUT’s
Bachelor of Games and Interactive
Environments.

Video games can be anoutlet
that’s absolutely what’s
keeping you above water and
keeping you on track.

.

Human-computer interaction researcher,Professor Daniel Johnson,believes the benefitsof video

games are underrated

cosmosmagazine.com/cosmos-studio 9



