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Adventurous,
collegial,
inclusive &
supportive.

Inside

PROFESSOR JENNIFER L. MARTIN AC FAA
Over the coming decades we will face
many challenges and transformations
in the way we live, work and conduct
research. This year alone, our region
has seen devastating drought, floods
and bushfires displacing thousands,
including some of our own University of
Wollongong staff and researchers.
Then came the COVID-19 pandemic,
propelling the research and higher
education sectors to the forefront of
public attention. The Global Challenges
Program (GCP) recognised the
interconnected nature of these events
and redirected its efforts, to adapt to
meet the needs of our local and regional
communities.
The GCP inspired and motivated teams
of interdisciplinary researchers to
collaborate during unprecedented times
and supported existing teams to shift
their focus to address the pandemic and
natural disaster resilience and recovery.
The Program facilitated new research
partnerships with communities
and organisations impacted by the
bushfires and the pandemic. These
partnerships are a testament to the vital
role universities play in addressing the
world’s greatest challenges and highlight
the social impact of this in their local
region.

Global Challenge’s has continued to
provide research support beyond the
financial, through its support of women
and early career researchers, by fostering
a research culture that embodies
the values of adventure, collegiality,
inclusivity and support.
I am immensely proud of this dynamic
program and its achievements this
year. The program has demonstrated
resilience and adaptability throughout
2020 by striving to achieve its vision
of cultivating research excellence,
improving equity and diversity and
developing the next generation of
research leaders.

“

The Global
Challenges Program
offers its project
teams and researchers
support well beyond
financial, through
building connections
across the university,
with industry and
community, and in
nurturing talent,
teams, ideas and
innovation.”
Professor Jennifer L. Martin
Deputy Vice-Chancellor
(Research and Innovation)

SENIOR PROFESSOR
2020 began with the continuation of
the worst bushfire season Australia has
ever seen, with many of our colleagues
and communities affected. In response
to the devastation of the Black Summer
bushfires, Global Challenges created a
‘Disaster and Crisis in our Region’ call
to action for research teams that could
support the restoration, regeneration
and reclamation of the Illawarra,
Shoalhaven and Far South Coast.
Within this supportive and collaborative
call to action, two of our core team
members visited our regional campuses
to meet with investigators on our
projects and develop a deeper insight
into the communities that were
impacted by the bushfires. We relaunched our ‘In Conversation With…’
seminar series online featuring experts
and community members who spoke
about climate change, disaster, mental
health and the interconnectedness of
these seemingly disparate challenges.
The Sustaining Coastal and Marine
Zones (SMCZ) challenge supported a
team of researchers to investigate the
effects of a toxic pollutant, per- and
polyfluoroalkyl substances (PFAS) on
water quality and biodiversity on the
south coast. Amphibians are facing
high extinction rates globally, and the
potential for contaminated sediment
run-off into delicate waterbodies
exacerbated this risk following the fires
and floods of 2020-2021.
Allison Broad, an HDR student team
member of Dragging the Chain, was
named as a 2020 Max Day Award
recipient, which provides support for
early career researchers working on the
conservation of Australia’s flora and
fauna, the ecologically sustainable use
of resources and the protection of the
environment and ecosystem services.
The Power Plant to Table team led its
first online symposium on mercury

in the food chain at the end of 2020.
Global Challenges supported this
successful symposium, with talks from
PhD students, university researchers,
research institutions and government
agencies, along with plenaries from
international leaders on pollution and
sustainability.
What we hope for our teams is that our
support provides the foundation for
them to prove their capability and lays
the foundation for successful traditional
and non-traditional research outcomes.
For one of our SCMZ projects, ECO
Antarctica, this became a reality through
an ARC Special Research Initiative
in Excellence in Antarctic Science
for 2020, $36 million grant. ECO
Antarctica’s interdisciplinary team
were ready to take a leading role in the
delivery of the ‘Securing Antarctica’s
Environmental Future’ program over the
next seven years.
This year Global Challenges was proud
to lead the production of the first UOW
Sustainable Development Goal (SDG)
Report. We were delighted to collate
and showcase all the hard work being
done across UOW to tackle the most
pertinent challenges we face as global
citizens.
In 2021 we are looking forward to
the ongoing success of our teams and
researchers, who continue to support
and mentor each other, while creating
meaningful and impactful outputs that
push boundaries and provide holistic
interdisciplinary solutions to some of
our greatest local and global challenges.
Last year was full of unprecedented
challenges and our research
community’s unwavering dedication,
enthusiasm and ability to adapt has been
appreciated by the entire team. Thank
you for your continued commitment,
motivation, sense of adventure, support
and collegiality.

“

Global Challenges
is committed to
supporting excellent
interdisciplinary
research with real
work impact, while
developing a new
inclusive research
community.”
Senior Professor Sharon Robinson
Executive Director,
UOW Global Challenges Program
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Executive Director and Sustaining
Coastal & Marine Zones Leader

Deputy Vice-Chancellor
(Research and Innovation)
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PROFESSOR LORNA MOXHAM
What a year 2020 was. I’m sure I am not
the only one to be pleased it has passed.
From on-going drought, bush fires, floods
and then a tiny virus called COVID-19,
that incapacitated the world.
Many learnings emerged throughout
the year, and the greatest for me was
just how resilient people are and how
much people need other people. As
‘herd animals’ we need each other so the
importance of care and kindness became
paramount.
Global Challenges is a ‘start up’, an
incubator – so to speak. The program
emerged because of an idea that has
been nurtured at UOW. Really what
happened from this idea is summed up by
the words of a song that Paul Kelly and
Kev Carmody wrote, “From Little Things
Big Things Grow” and grow and flourish,
it did!
The idea of an interdisciplinary program
that would disrupt ‘usual’ academic
habits of researching by disciplines
and silos was born, and UOW were
the leaders of the pack in terms of
a university-wide program. Global
Challenges set out to nurture, empower
and help researchers at UOW get started
with interdisciplinary research and for
those already doing it – to flourish.

True interdisciplinary research was
empowered with grants, mentoring,
writing help, participant recruitment,
team formation - where wicked problems
were being investigated from multiple
and diverse lens.
I was privileged enough to lead the theme
of Living Well Longer where I could
combine my expertise and 37 years’
experience in mental health, and my
passion for ageing research to improve
the quality of life of older Australians.
During my time at Global Challenges, I
worked with many clever, wonderful and
passionate researchers who undertook
a variety of projects. I’m not going to
start naming any, as every single one, and
every single researcher deserves to be
named and I would hate to forget a single
person. I watched researchers emerge
from their chrysalis and take flight and
I am forever grateful and like to hope
that I played some small part in their
transformation.
UOW has many gems, and if given the
opportunity they will shine.

“

It is our strong view
that a collaborative
and inclusive approach
to growing research
culture generates
greater successes and
more meaningful,
enduring impacts.”
Professor Lorna Moxham
Challenge Leader, UOW Global
Challenges Program

Making Future Industries
Challenge Leader
SENIOR PROFESSOR
GEOFF SPINKS
The unprecedented events of 2020 have
changed many people’s views on the
way our society needs to function. As
the pandemic hit, Australia’s reliance on
globally distributed supply chains for
manufactured goods, like face masks and
ventilators, was starkly exposed.
Interestingly, a previously
unrecognised manufacturing base,
the maker movement, stepped in to
provide immediate assistance. UOW
Makerspace played a vital part in a local
initiative to supply urgently-needed face
shields to the local health service.
In those crucial early weeks in March
and April many hundreds of shields
were manufactured on 3D printers in
various UOW labs and local companies.
The same scenario played out all around
the world with incredible speed and
efficiency. One of the hallmarks of
the maker movement is collaboration
and openness. We were all working
together for mutual benefit and not for
commercial gain.
Fortunately, UOW also had the GCP
Keystone Project ‘Future Makers’
watching on. This project is evaluating
the maker movement and what impact
the movement and maker spaces are
having on industry, business, education
and communities. The face shields
experience has become a research case
study that revealed an unexpected
benefit of maker spaces: the capacity to
fill urgent needs for manufactured goods.
The flip side of the pandemic, however,
was that many of the planned activities
in the Future Makers project were
shelved - like many other research
activities across UOW. However, new
opportunities emerged, and the team
successfully developed on-line activities
and approaches to data collection. It’s
likely that these systems will remain in
place in a post-COVID world.

COVID-19 has led to calls for Australia
to re-invigorate its manufacturing
industry. The question remains, however,
as to what should we make? We needed
face shields and masks in March, but
what will we need to survive the next
crisis? Clearly, a country of Australia’s
size cannot make everything.
The answer to me is not in deciding what
we should make but ensuring that we
have the capacity as a nation to make
things. A strategy that focusses on hightech products with strong integration
with our research institutions will
provide a skill base and knowledge base
that stands ready to pivot, adapt and
solve the next crisis, whatever it may be.
The Making Future Industries challenge
in our own GCP plays an important role
in building this capacity. Let’s encourage
makers of all types: hobbyists, inventors,
fixer-upperers, crafters, artists and
designers and let’s also acknowledge
the community of ‘do-ers’ who willingly
and freely give away their intellectual
property. You never know when we’ll
need them next.

“

We were all working
together for mutual
benefit and not for
commercial gain.”
Senior Professor Geoff Spinks
Challenge Leader,
UOW Global Challenges Program
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Living Well, Longer
Challenge Leader

Highlights 2013-2020
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Publications &
funding

People

Partnerships

Promotion &
reputation

140

$4.5M

504

112

$45M

47%

external investigators
across all projects

204

events, reaching an
audience of over 12,000

48%

866

supported
research projects
since inception

20

projects received
funding in 2019 including

12

new projects

direct research funding

in external funding. A tenfold return on investment.

8533
citations

126
countries

137

showing international
collaboration/
co-authorship

2.10

citation impact score
cited 110% more than
similar articles of the same

unique researchers

female researchers

24%

Early Career
Researchers (ECRs)

57%

of projects were
led by women in 2020

48%

of projects were led by early
career researchers in 2020

projects with at least
one investigator
from an external
organisation

media stories in 2020

640

Twitter mentions in
2020, including

240K

impressions and a 12%
increase in followers

43K

website page views

17K

unique visitors

36%

of web visits were
international
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Projects

Awards & achievements
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The Vice-Chancellor’s Awards recognise
exceptional performance from University
staff members who demonstrate outstanding
achievement in activities that are aligned to
the University’s vision and strategic goals.

‘Ahead of the Game: Global impact in the promotion
of mental health through sport’ was awarded a ViceChancellor’s Award for Outstanding Achievement In
Research Partnership & Impact. A partnership between
UOW and Movember Foundation has seen the program
confirmed as the official program of the Rugby League World
Cup 2021. It has also been rolled out in the UK, Canada and
Australia. An emergency online version has been funded
and rolled out to meet the needs of the community during
COVID-19.
Below: Members of the SENSE Spaces team - Dr Pippa Burns, Dr Grant Ellmers, Dr Holly
Tootell, Dr Sue Slowikowski, Dr Andrea Garner, Assoc Prof Rose Dixon, and Dr Sim Lau

This year, three Global Challenges project teams were
recognised at the UOW Vice-Chancellors awards. These
prestigious awards aim to encourage and recognise
exceptional performance from University staff members
who demonstrate outstanding achievement in activities that
are aligned to the University’s vision and strategic goals.
The Next Generation Sunscreens team received a ViceChancellor’s Interdisciplinary Research Excellence
Award. This project looks at advanced fabrication and
commercialisation of new generation cost-effective
sunscreens to develop improved, scientific testing methods
for evaluation of safe UV radiation exposure with the aim to
produce new generation sunscreens that are optimised for
Australia’s extreme conditions.
Below: The Next Generation Suncreens team - Dr Phil Barker, Prof Xu-Feng Huang, Dr Sheikh Solaiman, Prof Ronald Sluyter, Dr Shahnaz
Bakand, Dr Konstantin Konstantinov, Dr Jennifer Algie, Dr Vitor Sencadas, Prof Michael Lerch

The SENSE Spaces team received a Vice-Chancellor’s
Award For Excellence In Community Engagement. The
multisensory room established in a local community
centre in 2017, provides a safe, leisure space for those with
challenges such as autism or dementia, while easing the load
for carers in our community. The room is used by a wide
section of community and is a springboard for investigating
the usefulness of multisensory spaces in the broader
community.

Congratulations also to Batemans Bay
Campus and Bega Campus on their
Vice-Chancellor’s Special Award for
helping communities during the South
Coast bushfire crisis.
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Vice-Chancellor’s
Awards
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Above: UOW Global Challenges supported projects mapped to the 17 UN SDGs

In 2020, UOW released an SDG report summarising how the University
of Wollongong is contributing to the achievement of the United Nations SDGs.
This report highlighted many of the impacts of GCP over the last seven years.
The 17 SDGs include alleviating poverty, protecting the
environment, providing affordable and clean energy,
fostering innovation, building sustainable cities and
communities, and tackling climate change.

“The UOW SDG Report provides a great overview of
how the University and its staff and students are working
collaboratively with our communities and our industry and
research partners to advance the UN SDGs.

UOW’s commitment to the SDGs was recognised in the
Times Higher Education University Impact Rankings 2020,
where it was ranked 31st in the world based on its success in
delivering outcomes addressing the SDGs.

“Everyone who is interested in the work the University is
doing in this area – from alleviating hunger and advancing
health and wellbeing, to promoting gender equality and
improving access to education – should have a browse
through this report.”

UOW Deputy Vice-Chancellor (Research & Innovation)
Professor Jennifer L. Martin AC says the University is
working with industry, research partners, governments,
communities and other universities to provide solutions to
society’s critical economic, environmental, social and health
challenges.
“The difficulties the world has faced in 2020 further
underscore the importance of the UN SDGs and the need to
work collaboratively to overcome the many challenges we
face,” Professor Martin said.

The UOW Sustainable Development Goals Report
lists each of the 17 SDGs and highlights the University’s
activities and initiatives to address each goal.

UOW Global Challenges
has been mapping its
projects to the UN
SDGs since 2017. The
Program has over 100
interdisciplinary projects
working toward the global
goals.

Above: UOW Global Challenges supported projects mapped to the UN SDGs by challenge area
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Sustainable Development
Goals (SDGs) Report
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For GCP, the priority was to engage with teams of
researchers who are working with and alongside the
community. Online platforms were established including
online meetings, networking groups and a special initiative
newsletter to share information, tools and guides for
conducting research. This has enabled a streamlined
approach for working with impacted communities, to
share ideas, issues and concerns. Further, the Living Well
Longer Challenge Leader and mental health nursing expert,
Professor Lorna Moxham provided mental wellbeing
and ethical advice to the teams working with vulnerable
communities.
Our teams have partnered with UOW regional campuses,
local organisations, community members and government
agencies including the Disability Trust, Shark Island
Institute, Flagstaff Group, CRAM Foundation, Firesticks
Alliance Indigenous Corporation, Mudjingaalbaraga
Firesticks, Jumbunna Institute for Indigenous Education
and Research, and NSW Local Land Services.
Photo: By UOW researcher Dr Joshua Whittaker

Disaster and Crisis Resilience
Special Research Initiative
2020 delivered extraordinary
challenges to the Illawarra,
Shoalhaven, Bega and South
Coast regions through devastating
bushfires and floods, followed by
the global COVID-19 pandemic.

The Global Challenges team has always prioritised a strong
connection and sense of responsibility to its community and
region from the Illawarra to the South Coast. In response
to the multiple crises of 2020, the program developed an
additional special initiative to encourage researchers to
focus on disaster and crisis resilience in synergy with its
underlying challenges areas.
Many researchers who took part were themselves directly
impacted by the bushfires. The response reflected the
commitment of Global Challenges and UOW researchers
to respond to urgent research needs, and their care for our
affected communities.
Despite the additional constraints and pressures on
academic staff, Global Challenges received a record number
of funding applications responding to our call to action.
These numbers are significant, considering restrictions
and extraordinary efforts simultaneously undertaken by all
academic staff to shift to remote-delivery teaching.

While COVID-related restrictions meant that many
existing Global Challenges projects were affected in their
ability to conduct face-to-face data gathering, Our leaders
worked closely with teams to ensure activities and outcomes
continued. Many researchers shifted their focus to develop
projects that support the resilience and recovery of disaster
and crisis affected communities in our region.
Within a constrained and physically distanced world, Global
Challenges transformed its interdisciplinary engagement
strategies from in-person networking and team-building
events to Zoom conferences and break-out rooms.
Working remotely, the Global Challenges team tested a
variety of platforms and hastily redesigned our successful
drop-in sessions with researchers. Our shift to fully online
grant applicationswas invaluable in enabling us to run our
grants round during lockdown.

This year we re-launched GCP’s successful “In conversation
with…” series, by hosting an online panel discussion during
Climate Change Week and Mental Health Month. The
seminar featured a panel of experts MC’d by Professor
Sharon Robinson. The panel consisted of Samantha Avitaia,
Dr Joshua Whittaker, Dr Anthony McKnight and Professor
Lorna Moxham. This seminar was a key event in supporting
our goal to build a collegial and supportive approach that
enables an interdisciplinary and strengths based, community
driven and trauma informed approach to research.

LISTEN TO THE PODCAST
Climate, disaster and mental health
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By April, we had developed a network of over 70 researchers
and ten teams working with external organisations,
government and local communities. These teams were able
to utilise their expertise in disaster resilience and recovery,
mental health, land management, invasive species, supply
chain, communication, ecology, building and retrofitting,
energy supply, tourism, financial planning/management, air
and water quality and community preparedness.
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Throughout 2020, UOW Makerspace brought
together communities to respond to the 2019-20
bushfires on the NSW South Coast and support
frontline workers during the COVID-19 pandemic.
Even with an extended closure due to
COVID, the space had over 200 people
sign up as registered members and
over 900 visitors attending online and
offline workshops.
UOW Makerspace Manager and
Global Challenges Research Officer,
Jessica Grozdanov says the greatest
value of the UOW Makerspace is in
its ability to bring together a diverse
network of community makers to
innovate and tackle complex problems.

Over 40 people, came together to
assemble the bird feeders and then
help distribute them throughout the
South Coast.

“The UOW Makerspace has become
a great networking space because we
have a diversity of members. We’ve got
students working alongside businesses,
we’ve got artists working alongside
engineers, so the products being
produced in the space are on the next
level.”

“I don’t think we would have been
able to respond as quickly to the
bushfires or COVID if we didn’t have
an environment where people from
all backgrounds with different levels
of expertise felt safe to come in, share
their ideas and work together and
support each other.”

The space offers a place for people to
come together and problem-solve in
an environment that is supportive and
encourages innovation.

UOW Makerspace member, Chris
Richards, came up with an idea to
help the native wildlife affected by the
bushfires. Chris’ family was affected
by the bushfires, he loves birds and he
loves to tinker.

While the space was closed to
members during the COVID lockdown
period, the team continued working
hard to assist our local health care
workers by making face shields.
UOW Makerspace, ARC Centre
of Excellence for Electromaterials
Science (ACES) and Translational
Research Initiative for Cell
Engineering and Printing (TRICEP)
worked closely with the Illawarra
Shoalhaven Local Health District to
determine what could be produced
using local 3D printing capabilities,
as well as to refine designs and
produce prototypes for final testing at
Wollongong Hospital.
“Things were changing rapidly. In
these circumstances community
makers can be very valuable in
responding to situations like this very
quickly. Even though we are not a
manufacturing institute, we can adapt
quickly and we can respond to a crisis
when its needed.”
Also in response to the pandemic, the
Future Makers keystone project and
UOW Makerspace team created a Face
Mask Challenge for NSW secondary
students. The challenge provided
a real-life opportunity for students
to learn about the science behind
effective use, design and production of
personal protective equipment.

Jessica said one of her favourite
moments of 2020 was with a local
leatherworks business who contacted
the space with a problem. The business
would normally send a brief overseas
to get a design made for leather
shaping.
“It can be very expensive, costing
thousands of dollars and if it needs a
slight amendment, they might have
to go through that process numerous
times.”
They used 3D printers with the
support of makerspace staff to create
initial prototypes themselves at close
to no cost and in very little time.
“We want to take this momentum and
see what we can come up with in 2021.”
In 2021, the UOW Makerspace will be
running workshops in sustainability,
electronics and equipment-specific
workshops for the public.
“To me, the biggest strength we have is
the support, environment and culture.
It doesn’t matter who you are, whether
you have formal or informal training,
you can come in and just give things a
go. It’s okay to fail and we really try to
support people to get going.
“It’s a really fun environment, I love
coming in here and seeing what people
create.”

LISTEN TO THE
FULL STORY
Above: UOW Makerspace Manager Jessica Grozdanov
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UOW Makerspace plays vital
role in crisis recovery
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The Community Resilience project was
supported by Global Challenges in 2019 with
the plan to produce a literature review on the
adaptability and resilience of teachers and
nurses. When COVID-19 hit, the team found
themselves interviewing our frontline workers
during the worst pandemic of our generation.

Both nurses and teachers talked about adaptability as a
professional requirement, but thought that being resilient
was a personal journey, something that you keep enhancing
and growing from experience.

Dr Lynn Sheridan says the team encountered emergency
and disaster themes and literature back in 2019 as a
side issue to their focus on day-to-day resilience and
adaptability. Then when COVID-19 struck, they found
themselves conducting interviews with frontline workers
and their focus shifted almost immediately.

“I’m a big believer in the fact that I don’t think resilience
is a natural thing. I think it sort of has to be taught through
circumstances and through experiences and all that sort of
stuff happening” (Teacher)

The team adapted their project to determine how frontline
workers built support mechanisms for enhancing their
resilience and ability, to be able to adapt to change during
times of disaster and crisis.
The team also had to change their methodology. They
expanded their interview questions and changed how the
interviews were conducted.
“We spent a bit of time trying to make the interviewees feel
comfortable... Sometimes the interviews were longer than
anticipated but we really tried to give them a sense that
we wanted to hear about them personally, and we wanted
them to share whatever they wanted to share about their
experiences.”
The team didn't ask COVID-related questions, but
COVID-themed answers inevitably just “came out”.

Left to right: Dr Lynn Sheridan, Grant Kinghorn and A/Prof Roger Patulny

“The nurse interviews were absolutely amazing. It gives me
goosebumps thinking of these interviews with young nurses
who’d been in the profession less than five years, what
they were experiencing in terms of COVID-19 and how
they called upon their own personal resilience and their
networks.”
Frontline workers reported the need to be responsive while
being thrown in the deep end. Teachers mentioned the
difficulty of having to shift to teaching online and getting
rapidly up to speed with all the extra training required to
respond to the pandemic. Nurses talked about dealing with
cases coming into the wards.
“With COVID and because theatres stopped a few of
their elective procedures, they sent a few people including
me to ICU. I had no ICU experience at all... So, I had to
overcome a big learning curve… I had to be pretty resilient
and adaptable to be able to learn as much as I was able to, to
help my patients. Because at the end of the day, their life was
in my hands” (Nurses Quote)
Dr Sheridan said teachers relied on informal support
through informal friendship networks but not necessarily
through their formal workplace support mechanisms.
“Internal reporting was a bit more structured and formal
for the nurses, and the lack of support became obvious. The
nurses didn’t seem to be asked things like, ‘how did you feel
about this’ or ‘when did you feel anxious about this’ or ‘when
was this a problem for you?’ in relation to the pandemic.”

Dr Sheridan said one of the most worrying things was
that many of the younger more recent graduates were
reconsidering their profession. “Sadly, a lot of them got to
the point this year where they thought ‘I can’t do this job
anymore, this isn’t the career for me.’”
Dr Sheridan says that one of the most striking things about
the interviews with the nurses is a tough culture of sink or
swim.
“My understanding of that attitude is that you don’t have
much time as a nurse to worry about yourself, there are
others you need to spend that energy on.”
The team is now looking at papers from Africa about HIV
and Ebola outbreaks, and earthquakes and Dr Sheridan says
it’s interesting what ideas they can take from those.
“They are completely different problems, but there are
probably things that we can learn from and apply to the
pandemic and other disasters,” she said.
Literature about past disasters indicates that people were
quite tough, but two years later is when their resilience is at
its lowest.
“The research tells us that after a crisis there is the potential
for trauma to re-emerge a few years later for some people,
in the form of post-traumatic stress.
“We need to know what organisations can do now and in
the future to support frontline workers. At universities
we can help to recognise the need for people to develop
their networks, but organisations need to take this more
seriously. It’s not just about paying for counselling but the
kind of structural things can you put in place to make sure
these frontline workers are supported and survive.”
Dr Sheridan says the team would like to do a collaborative
national study to look at a larger groups of our frontline
professionals in 2021, their resilience, adaptability,
determine what different organisations are currently doing
and what could they do better.
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Community Worker
Resilience During
COVID-19

The team of investigators on the Community Resilience
project include Lynn Sheridan and Peter Andersen, Roger
Patulny and Jordan McKenzie, Grant Kinghorn, Rebekkah
Middleton and Natasa Lazarevic.
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“One of the issues that we have is that whenever anything
is planned in Antarctica like a new station or new airstrip,
is it’s hard for policy makers and politicians and even the
broader public to understand what that is actually going
to look like in the environment. It’s hard to imagine what
impact it will have immediately, and the impact it will have
in ten or 20 years time.
“Sometimes these decisions are being made by people
who have never been to Antarctica, so we want to bring
Antarctica to them to make sure their decisions are fully
informed through creating visualisations from the data and
modelling.”
Dr Waterman says she is excited to be collaborating
internationally and working across a variety of different
projects she wouldn’t normally be exposed to.
“What’s really great is how this research program can
facilitate and support the next generation of researchers
and Early Career Researchers like myself.”
Professor Sharon Robinson says supporting and mentoring
Higher Degree Researchers and Early Career Researchers
is an important part of the SAEF program to ensure its
longevity, diversity and effectiveness.

Securing Antarctica’s Environmental Future (SAEF) aims to become
the world’s leading research program delivering interdisciplinary science
to forecast environmental change across the Antarctic region, to deploy
effective environmental stewardship strategies in the face of this change,
and to secure Antarctica as a natural reserve devoted to peace and science.
As part of the Australian Research Council’s (ARC) Special
Research Initiative, $36 million has been awarded to the
SAEF research program for Antarctic Science, with
$7.6 million to UOW, to deliver world-leading research that
will forecast environmental change across the Antarctic.

The Australian Research Council was looking for the
best researchers across several disciplines, and the ECO
Antarctica project is one of those examples where we have
been able to bring people together across science, statistics,
technology and law to work together in that space.”

Executive Director of UOW Global Challenges and Deputy
Director of Science Implementation for SAEF, Senior
Professor Sharon Robinson says that UOW’s Global
Challenges Program provided a foundation for the SAEF
program through its support of the ECO Antarctica project.

“The Global Challenges project enabled us to put together
a team that was obviously competitive for a large grant like
the ARC special initiative.”
“The very fact that we had already started to understand
the way we do research differently and break down some
of those barriers that you usually have between disciplines,
enabled us to be very strong candidates for this grant.”

“One of the objectives of SAEF is to train the future
Antarctic workforce. We want to pass on our experience
and also equip them with the latest and best techniques in
environmental science. For someone like me who has had
the amazing chance to research and work in Antarctica for
much of my career, this opportunity to future proof the field
is a great legacy.”
SAEF brings together researchers from UOW, Monash
University, Queensland University of Technology,
University of New South Wales, James Cook University,
University of Adelaide, ANSTO, BOM, Geoscience
Australia, Western Australian Museum, and South
Australian Museum.
Research Fellow, Dr Melinda Waterman is working on the
SAEF project and is looking at how Antarctic mosses can
inform us about climate change in Antarctica.
“We want to use Antarctic mosses as time capsules to
go back in time hundreds of years and look at the signals
that they capture in their cells. The signals will give us
information about the environment that the mosses were
living at the time that they were growing.”

Moss plants dominate lots of areas around Antarctica and
can survive in this harsh landscape through a variety of
mechanisms.
“My role is to help look at these signals, understand how the
mosses are capturing them and see whether we can unlock
this information to see what these incredible plants can tell
us about their past.”

“

My role is to help look at these
signals, understand how the
mosses are capturing them and
see whether we can unlock this
information to see what these
incredible plants can tell us
about their past.”
Dr Melinda Waterman

UOW researchers play a leading role in this ARC Special
Research Initiative in Excellence in Antarctic Science
project. UOW’s Senior Professor Sharon Robinson is
Deputy-Director (Science Implementation) and climate
scientist Associate Professor Helen McGregor co-leads
the climate theme. Statisticians Distinguished Professor
Noel Cressie and Dr Andrew Zammit-Mangion contribute
vital climate modelling, allowing SAEF to statistically
downscale from climate models to smaller, more
biologically appropriate scales.
Senior Professor Pascal Perez and Dr Johan Barthelemy
will use smart sensing technologies to remotely monitor
Antarctic ecosystems. Distinguished Prof Stuart Kaye is
SAEF's expert on environmental law and Antarctic policy.

LISTEN TO THE FULL STORY
Securing Antarctica’s Environmental
Future
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Securing Antarctica’s
Environmental Future

Professor Robinson says she is excited about creating a new
collaborative Antarctic science workforce that can make
a positive impact on its environment and also help people
make scientifically informed decisions about Antarctica’s
future.
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In October of 2020, Global
Challenges was selected as an
Australasian Research Management
Society (ARMS) Research
Management Professional Impact
Case Study for its dedication
to research management,
through its support of women
ARMS prioritises the promotion of the profession of
research management, and its case studies demonstrate
the value and contribution of research management
professionals to researchers, funders, institutions,
collaborators, students, the community, governments or
industry.
Global Challenges Program Director, Dr Tamantha
Stutchbury, presented the case study titled ‘Promoting
culture change through interdisciplinary research’ at the
Virtual Event Never Waste a Crisis: Lessons Learned
alongside peers from the University of Sydney, Western
Sydney University, Griffith University and New Zealand’s
Antarctic Science Platform.
PLEASE TELL US ABOUT THE RESEARCH
ENTERPRISE, AND YOUR ROLE IN IT:

As Program Director of the Global Challenges Program
(GCP) at UOW, I have worked to improve gender equity
and develop the next generation of research leaders through
support and engagement of early career researchers
(ECRs).
It is widely accepted that men are more likely to move up
the academic ladder toward tenured positions, while women
are less likely to receive promotions (Dannell & Hjerm,
2013). At a professorial level, 85% are men, with women
heavily concentrated at the bottom ranks of the profession
(Allen & Savigny, 2016). Women lack mentorship and
experience discrimination, and of course child-rearing
experiences of young mothers remain a key source of
gender inequity within academia.
Global Challenges has removed barriers to female and
ECRs participation and leadership of research teams. This
has been achieved by the implementation of values around
equity, diversity and inclusion, identifying researchers,
funding teams and providing not only financial, but an array
of non-financial support including mentorship and training.

This approach has resulted in significant success in
supporting gender equality, ECRs and community, industry
and Government partnerships. GCP has not only increased
the number of researchers engaged in interdisciplinary,
challenge-led research at UOW, but significantly increased
the proportion of women and ECRs in leadership positions
on research teams.
Fifty per cent of our researchers in 2020 are women and
53% of projects have women as lead investigators. Fortyone per cent of projects have ECRs as chief investigators,
ensuring we are investing in and supporting the next
generation of research leaders.
HOW DID YOU ADD VALUE, IMPROVE
OUTCOMES AND/OR OTHERWISE POSITIVELY
IMPACT THE RESEARCH ENTERPRISE?

I come from a background as a medical researcher and
have over 20 years of experience in the higher education
sector. I am passionate about the value of research and
the positive impacts it makes on the world, I add value
by bringing diverse groups of people (from university,
community, government and industry) together to
facilitate transformative and impactful projects. With lived
experience as a female ECR, I work with the GCP team to
develop a culture which challenges the status quo.
The Global Challenges Program was designed to facilitate
inclusiveness, collegiality and equity in research by
empowering researchers and setting them up to succeed.
GCP explicitly encourages ECR participation in our
funding guidelines and researchers are mentored and
supported to develop diverse teams.
Our model provides non-financial as well as financial
support, including media and marketing, support for award
nominations, grant applications, mentoring, relationship
building, research development and advice. Support is
provided by the leadership team at every step, from idea
inception to the implementation of the project. We do not
fund and forget and this level of support is something that
is uniquely associated with GCP, and not offered by other
funding organisations.
We also continue to work toward the UN Sustainable
Development Goals, an initiative the program has been
tracking and measuring since 2018 to ensure its teams are
making real-world, measurable impact on a global scale.
The impact of the program has been captured and shared
through the production of whitepapers and publications
and contributes strong research outcome measures, from
publications and funding, impact, engagement and rankings
(See page 25-32).

Above: Dr Tamantha Stutchbury, Global Challenges Program Director

WHO WERE THE KEY STAKEHOLDERS IN THE
RESEARCH ENTERPRISE AND HOW DID YOU WORK
WITH THEM TO ACHIEVE A COMMON GOAL?

The Research and Innovation Division developed the
framework, scope and goals of the program through a
working group and university-wide consultation. GCP
Challenges were selected by UOW Researchers who
identified them as having significant local and global benefit.
The GCP is a niche team that sits outside of UOW faculty
structures and has no line-management of any researchers.
To deliver the program, we work closely with the Research
Services team, Innovation & Commercial Research unit,
Library, Finance, Legal and Marketing. One third of our
projects also have a named investigator from outside
UOW with many more working with external partners, so
managing internal and external stakeholder relationships is
a key strength of the Program.
WHAT LESSONS DID YOU LEARN THAT
YOU WOULD LIKE TO SHARE WITH YOUR
FELLOW RESEARCH MANAGERS?

Develop your team values and live by them. Make sure you
communicate and enact your values in all that you do. If you
identify good researchers, good teams and provide them the
support and environment to thrive and fail safely, you will
achieve amazing outcomes.

“

As an early career researcher, I
think it’s fantastic because it gave
me the opportunity to get runs on
the board. Starting off with seed and
then I’ve progressed onto a project
grant. That really provided me with
an opportunity to explore an idea
and then build on that idea… so I
can be competitive for applying for
those bigger grants… I thought it was
really well targeted for early career
researchers.”
Global Challenges ECR
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Dr Holly Tootell is a Senior
Lecturer and mid-career researcher
from the School of Computing
and Information Technology. Dr
Tootell is not a typical STEMM
researcher, while her background
is in technology, her work is
in humanity applications.
Dr Tootell has published and presented papers in many
international conferences and journals in the field of social
implications of location-based technology. Her current
area of research is technology use in early years education
settings and is currently researching the experiences of
early years educators from a socio-technical perspective.
Dr Tootell says 2020 was a year of high alert and her
philosophy was ‘students first, everything else second’.
“Two weeks into starting back at uni we were welcoming
students who had just flown into the country, who had only
just settled into apartments, and then all of a sudden we
went into lockdown for several months.
“Emotionally, this year was really hard as a teacher because
I could see so many people in pain. Our students need a lot
more support if we are to continue this mode of delivery and
the ones who are struggling are not getting picked up. It’s a
lot harder to see how they are coping without that face-toface interaction.”

had huge plans. They had data collection lined up to
commence at the multi-sensory room in March, and
preshcoolers, playgroups and breastfeeding mothers to take
part. Then lockdown happened.
In March, all of that went out the window, so the team
pivoted to organising a virtual event. UOW public relations
students supported the team to create an online event,
which attracted over 500 attendees internationally.
“It got us far more exposure than a face to face event and
we received an award nomination for it too. We had a
publication come out of it, another under review and two
more drafts ready to go.”
Dr Tootell said the Sense Spaces team met regularly every
week.
“For a good few months there were some weeks where
all we did was pat another on the shoulder and say ‘you’re
going to be ok’. Or we’d just have a cup of tea and share
about our life and not worry about the research.”
She says Global Challenges has always been a safe haven
of willingness to expand horizons of what research is about
and where meaningful research can happen.
“I’ve always been committed to research that has
immediate impact and changes people and Global
Challenges is the place where you can be that real-world
researcher and get acknowledged for that work.
“The Global Challenges meeting room is where we would
come to share our ideas, it was neutral territory where we
didn’t have to be Holly from IT and Grant from Creative
Design and Pippa from Health, it was us as the Sense Space
team, making our own pathway forward through academia.”

Dr Tootell was recognised as one of 60 women in Australia
chosen as a Superstar of STEMM. An initiative run through
Science Technology Australia, aiming to promote the
visibility of women as STEMM experts.

Dr Tootell spoke about how powerful it has been to come
together with other women who are also treading the same
path and finding ways forward. She said there has always
been advocates for them at Global Challenges.

“After a year of videoing myself, I lost the fear I had of
looking weird on camera, as long as you are there and are
authentic and engaging, it doesn’t matter. That’s what I took
into my application this time round, and it appealed.”

“Lorna Moxham has been one of my strongest advocates
through this process and I’m forever grateful for the impact
she has had on my career, and Tam is just always looking for
opportunities for me to grow and be seen.

“That’s a movement that I’m seeing in academia, especially
women, we are no longer trying to pretend that everything’s
good all the time, because it’s not. We are fighting a whole
lot of hurdles, a whole lot of inbuilt prejudices and juggling
family, and I think the time has come for women to embrace
that, and still do good, despite all of that.”

“The connections that I’ve made have been powerful and
the voice that I’ve got now in superstars of STEMM means
that I’ll be able to draw attention to two of the things that
I care about most and I think that’s a good reminder to
everybody, that research needs to be connected to you
somehow, that’s my word of wisdom.”

At the end of 2019, Dr Tootell and her Global Challenges
team of researchers working on the Sense Spaces project

LISTEN TO THE FULL STORY
Superstar of STEMM: Dr Holly Tootell
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SEED

PROJECT

Collective weed management in post-fire landscapes:
learning from successes and failures ($13,845) - Sonia
Graham (SOC), Kristine French (SMAH), Nicholas Gill
(SOC), Holly Tootell (EIS), Leonie Miller (SOC).

Human-to-robot skill transfer: Exploring the Social,
Technical and Legal Implications ($10,000) - Emre
Sariyildiz (EIS), Roba Abbas (BUS), Yvonne Apolo (LHA),
Rahim Mutlu (EIS), Gursel Alici (EIS).

Cultural burning for resilience: Youth-led participatory
action research to promote Indigenous practices for Country
($11,964) - Katharine Haynes (SMAH), Vanessa Cavanagh
(SOC), Lisa Slater (LHA), Rebecca Stanley (SOC),
Yasmine Probst (SMAH), Oliver Costello (Firesticks
Alliance Indigenous Corporation), Noel Webster (CEO
Mudjingaalbaraga Firesticks/NSW Local Land Services
South-East), Don Hankins (California State University).

Place-based cultural revitalisation: Culture futures with
the Corroboree frog ($13,658.43) - Lisa Slater (LHA),
Katharine Haynes (SMAH), Vanessa Cavanagh (SOC).
External partners: Matalena Tofa (Macquarie University),
Mal Ridges (University of New England), Geoff Simpson
(NSW Department of Planning Industry and Environment),
Sue Bulger (Brungle Tumut Local Aboriginal Land
Council).

Disability Inclusion and Capacity building for Emergencies
(DICE): Including people with disabilities during bush fires
and COVID-19 to build community resilience and plan
for the future ($11,162) - Louisa Smith (SOC), Cristina
Thompson (BUS), Kate Williams (BUS), Shawn Burns
(LHA). External partners: Ed Birt (Disability Trust),
Roy Rogers (Flagstaff Group), Karen Burnett (CRAM
Foundation).

#RecoverSouthCoast: Understanding Social Media Use in
Bushfire Recovery ($11,410) - Robert Ogie (EIS), Joshua
Whittaker (SMAH), Alison Moore (LHA), Mehrdad
Amirghasemi (EIS), Mitch Byrne (SOC), Sharon James
(SMAH).

Effect of Bushfire on spread of PFAS contamination Impact on water quality and biodiversity ($10,250) - Jawad
Al-Rifai (EIS), Faisal Hai (EIS), William Price (AIIM),
Hugh Forehead (EIS), Phillip Byrne (SMAH), Celine Kelso
(SMAH), Ashley Ansari (EIS), Zein Saleh (EIS).
From Power Plant to Table: Linking global mercury
emissions to Australian fish consumption ($12,116) - Jenny
Fisher (SMAH), Anna Farmery (LHA), Michael Bertolacci
(EIS), Karen Charlton (SMAH).
How effective are greenhouse gas sensors as blue carbon
education, accounting and research tools? ($11,000) Jeffrey Kelleway (SMAH), Susan Duschesne (SOC), Wendy
Nielsen (SOC), Nicholas Deutscher (SMAH), Cormac Fay
(EIS), Johan Barthélemy (EIS), Hugh Forehead (EIS),
Kerrylee Rogers (SMAH).

Self-care of older Australians in times of natural disaster and
pandemic ($12,677) - Susan McInnes (SMAH), Elizabeth
Halcomb (SMAH), Sharon James (SMAH), Katharine
Haynes (SMAH), Cristina Thompson (BUS), Marijka
Batterham (EIS).
Stories affording pathways to healing: practices supporting
community recovery and resilience post disaster ($13,789) Lynne Keevers (SOC), Anthony McKnight (SOC), Deborah
Gough (LHA), Karen Fildes (SMAH), Sharon James
(SMAH), Karen File (SOC), Susan Duchesne (SOC), Saskia
Ebejer (SOC), Joanne Spangaro (SOC), Adam Gowen
(LHA).

Adjust to Disaster with Adaptive and Protective Transport
(ADAPT) – Mobility Response to Crisis ($20,000) - Bo
Du (EIS), Lyn Phillipson (SOC), Johan Barthélemy
(EIS), Quan Zhou (BUS), Louisa Smith (SOC), Marcella
Bernardo (EIS), Delia Rambaldini-Gooding (SOC),
Thomas Astell-Burt (SOC), Pascal Perez (EIS), Hao Hu
(EIS), Yan Qian (EIS), Talita Meira (BUS). External
partners: Tingru Cui (University of Melbourne),
Isabelle Ghetti (Wollongong City Council), Edward
Steane (Liverpool Council), Darren Gough (Ydrive).
Building Community Resilience to Bushfires: Preparedness,
Recovery and Reconstruction ($ 38,300) - Paul Cooper
(EIS), Christine Eriksen (SOC), Joshua Whittaker
(SMAH), Tillmann Boehme (BUS), Scott McKinnon
(SOC), Alan Green (EIS), Matthew Daly (EIS).
Ready for anything: Identifying Novel, Community-Led
Solutions for Evacuation Centres During Emergencies
and Beyond ($ 24,565) - Duane Robinson (EIS), Cathrine
Nielsen-Hewett (SOC), Matthew Pepper (BUS), Sean
Elphick (EIS), Nurul (Izzah) Afandi (EIS), Jonathan Knott
(AIIM), Albert Munoz-Aneiros (BUS), Andrew Glover
(SOC), Jaimey Facchin (Professional Staff, UOW Batemans
Bay), Samantha Avitaia (Professional Staff, UOW Bega).

CHALLENGE STRATEGIC FUNDING

‘Driving Change’: options for driving retirement with
over 75 age groups ($3,500) - Victoria Traynor (SMAH),
Melanie Randle (BUS), Gordon Waitt (SOC), Theresa
Harada (SOC), Trish Mundy (LHA), Karina Murray (LHA),
Jo Stirling (LHA), Nadine Veerhuis (SMAH). External
partners: Marianne Coleman (University of Surrey).
Evaluation of aged care mobility assistance prototype TransBOTer ($15,000) - Philip Commins (EIS), Chris Cook
(EIS), Alison Bell (SOC), Venkata Yanamandram (BUS),
Taryn McDonnell (BUS). External partners: Paul Wong
(Applied Robotics).
iOyster ($5,000) - Johan Barthelemy (EIS), Mehrdad
Amirghasemi (EIS), Hugh Forehead (EIS), Pascal Perez
(EIS), Tillmann Boehme (BUS), Anna Farmery (LHA),
Benoit Passot (EIS), Paul Jones (Professional Staff ).
External partners: Hampus Eriksson (WorldFish).
Microfinance and Women’s Empowerment: Bringing
Transformations through Dialogic Accounting ($9,608) Farzana Tanima (BUS), Vera Mackie (LHA), Jan Wright
(SOC), Gordon Waitt (SOC). External partners: Judy
Brown (Victoria University of Wellington), Trevor Hopper
(Sussex University/Victoria University of Wellington).
Piloting Bushfire Plans: by the community for the
community ($20,000) - Christine Eriksen (SOC), Paul
Cooper (EIS), Joshua Whittaker (SMAH), Tillmann
Boehme (BUS), Scott McKinnon (SOC), Alan Green (EIS),
Matthew Daly (EIS).
Note: Team members are listed as on grants at time of award.
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co-authorship

2.6

citation impact score
and cited 1.6 times more
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articles of the same age and
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Adams, K. R., Gibbs, L., Knott, N. A., Broad, A., Hing, M., Taylor, M.
D., & Davis, A. R. (2020). Coexisting with sharks: a novel, socially
acceptable and non-lethal shark mitigation approach. Scientific
Reports, 10(1), 17497. https://doi.org/10.1038/s41598-02074270-y
Adams, K., Broad, A., Ruiz-García, D., & Davis, A. R. (2020).
Continuous wildlife monitoring using blimps as an aerial platform:
A case study observing marine Megafauna. In Australian Zoologist
(Vol. 40, Issue 3, pp. 407–415). Royal Zoological Society of New
South Wales. https://doi.org/10.7882/AZ.2020.004
Aged Care Service provider perspectives on consumer directed
care: facilitators and tensions in supporting people with dementia.
(2019). Australian Dementia Forum.
Astell-Burt, T., Navakatikyan, M. A., & Feng, X. (2020). Urban
green space, tree canopy and 11-year risk of dementia in a cohort
of 109,688 Australians. Environment International, 145, 106102.
https://doi.org/https://doi.org/10.1016/j.envint.2020.106102
Bergstrom, D. M., Klekociuk, A. R., King, D. H., & Robinson,
S. A. (2020). Anatomy of a heatwave: how Antarctica recorded
a 20.75°C day last month. The Conversation. https://
theconversation.com/anatomy-of-a-heatwave-how-antarcticarecorded-a-20-75-c-day-last-month-134550
Bergstrom, D. M., Wienecke, B., van den Hoff, J., Brooks, S.
T., Constable, A., Dickson, C., McGeoch, M. A., Raymond, B.,
Robinson, S. A., Stark, J. S., Travers, T., Ward, D., & Shaw, J.
D. (2020). Facing ecosystem collapse from Antarctica and the
Subantarctic to the Tropics. Scientific Committee for Antarctic
Research Open Science Conference 2020 (SCAR2020)2.
Bernhard, G. H., Neale, R. E., Barnes, P. W., Neale, P. J., Zepp, R. G.,
Wilson, S. R., Andrady, A. L., Bais, A. F., McKenzie, R. L., Aucamp,
P. J., Young, P. J., Liley, J. B., Lucas, R. M., Yazar, S., Rhodes, L.
E., Byrne, S. N., Hollestein, L. M., Olsen, C. M., Young, A. R., …
White, C. C. (2020). Environmental effects of stratospheric ozone
depletion, UV radiation and interactions with climate change:
UNEP Environmental Effects Assessment Panel, update 2019.
Photochemical & Photobiological Sciences, 19(5), 542–584.
https://doi.org/10.1039/D0PP90011G
Biersma, E. M., Convey, P., Wyber, R., Robinson, S. A., Dowton, M.,
van de Vijver, B., Linse, K., Griffiths, H., & Jackson, J. A. (2020).
Latitudinal Biogeographic Structuring in the Globally Distributed
Moss Ceratodon purpureus. Frontiers in Plant Science, 11. https://
doi.org/10.3389/fpls.2020.502359
Birtchnell, T., & Böhme, T. (2020). Supply chains and the
mobilities of cargo. In M. Büscher, M. Freudendal-Pedersen,
S. Kesselring, N. Grauslund Kristensen, & M. Sheller (Eds.),
Handbook of Research Methods and Applications for
Mobilities (pp. 272–281). Edward Elgar Publishing. https://doi.
org/10.4337/9781788115469.00007
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Böhme, T., & Birtchnell, T. (2020). 3DP and the Domestication
of Supply Chains in the Future. In D. Eyers (Ed.), Managing
3D Printing (pp. 179–190). Palgrave Macmillan. https://doi.
org/10.1007/978-3-030-23323-5_11
Borrás, M. C., Sluyter, R., Barker, P. J., Konstantinov, K., & Bakand,
S. (2020). Y2O3 decorated TiO2 nanoparticles: Enhanced
UV attenuation and suppressed photocatalytic activity with
promise for cosmetic and sunscreen applications. Journal of
Photochemistry and Photobiology B: Biology, 207, 111883. https://
doi.org/10.1016/j.jphotobiol.2020.111883
Cappetta, K., Lago, L., & Phillipson, L. (2020). Patterns of hospital
utilisation in the lead up to a diagnosis of dementia: A longitudinal
retrospective study of hospital dementia patients in Australia.
Australasian Journal on Ageing, 39(3), e393–e401. https://doi.
org/10.1111/ajag.12770
Cappetta, K., Lago, L., Potter, J., & Phillipson, L. (2020). Undercoding of dementia and other conditions indicates scope for
improved patient management: A longitudinal retrospective
study of dementia patients in Australia. Health Information
Management : Journal of the Health Information Management
Association of Australia, 1833358319897928. https://doi.
org/10.1177/1833358319897928
Cardillo, D., Sencadas, V., Devers, T., Monirul Islam, M., Tehei, M.,
Rosenfeld, A., Boutard, T., Rocher, E., Barker, P. J., & Konstantinov,
K. (2020). Attenuation of UV absorption by poly(lactic acid)-iron
oxide nanocomposite particles and their potential application in
sunscreens. Chemical Engineering Journal, 405, 126843. https://
doi.org/10.1016/j.cej.2020.126843
Clement, S., Kent, K., & Duursma, E. (2020). Literacy beyond the
home and the classroom: public environmental print and children’s
literacy. Children’s Geographies, 1–8. https://doi.org/10.1080/1473
3285.2020.1725442
Gibbs, L., Williams, K., Hamylton, S., & Ihlein, L. (2020). ‘Rock the
Boat’: song-writing as geographical practice. Cultural Geographies,
27(2), 311–315. https://doi.org/10.1177/1474474019886836
Gibson, C., & Warren, A. (2020). Keeping time with trees: Climate
change, forest resources, and experimental relations with the
future. Geoforum. https://doi.org/10.1016/j.geoforum.2019.02.017
Giraldo-Pedroza, A., Lee, W. C.-C., Lam, W.-K., Coman, R., &
Alici, G. (2020). Effects of Wearable Devices with Biofeedback on
Biomechanical Performance of Running—A Systematic Review.
Sensors, 20(22), 6637. https://doi.org/10.3390/s20226637
Gorkin, R., Adams, K., Berryman, M. J., Aubin, S., Li, W., Davis, A.
R., & Barthelemy, J. (2020). Sharkeye: Real-Time Autonomous
Personal Shark Alerting via Aerial Surveillance. Drones, 4(2), 18.
https://doi.org/10.3390/drones4020018
Gorkin, R., Adams, K., Berryman, M. J., Aubin, S., Li, W., Davis, A.
R., & Barthelemy, J. (2020). Sharkeye: Real-Time Autonomous
Personal Shark Alerting via Aerial Surveillance. Drones, 4(2), 18.
https://doi.org/10.3390/drones4020018

Hamylton, S. M., Gibbs, L., Williams, K., & Ihlein, L. (2020). Can
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