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W ELCO ME

FROM

THE

V I C E

CHANCE L L OR

Welcome from the Vice Chancellor
It gives me pleasure to present Southern Cross University’s
Research Review.
Our aim is to undertake research relevant to our regions,
and of significance around the globe. From establishing
sustainable fishing practices in the Pacific Island nations of Fiji
and Tonga, to the development of ‘smart’ building techniques
in Singapore, our research is providing new knowledge to
build more sustainable communities and create solutions for
global problems.
As this report highlights, our researchers have developed
world-class expertise, and work collaboratively with industry,
governments and communities, continuing to develop strong
relationships and partnerships throughout Australia and the
world.
We are also investing in and nurturing our emerging
researchers, building capacity across a range of disciplines
and research fields.
Under the leadership of Professor Geraldine Mackenzie,
Deputy Vice Chancellor (Research) we look forward to
expanding our research profile.

Professor Peter Lee FTSE
Vice Chancellor
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RESEA R CH

O VE RVI E W

The future of research at Southern Cross University is at
a critical time, and we must continue to deliver research
which has national relevance and global impact. This report
showcases our research activity, and captures a snapshot of
the breadth of our capacity across key discipline areas within
our Academic Schools and areas of research concentration.
These stories highlight outcomes, stakeholder engagement
and commitment to contribute new knowledge in the
endeavour to deliver real-world solutions.
Historically, and into the future, we are fostering the
development of considerable research excellence, much of
which is grounded in our regions. The 2015 Excellence in
Research for Australia (ERA) National Report demonstrated
our research quality by rating our research at world standard
and above in 24 key areas, up from 10 in ERA 2012. These
areas include geochemistry, oceanography, environmental
science and management, zoology, crop and pasture
production, forestry sciences, ecology, fisheries sciences, civil
engineering, resources engineering and extractive metallurgy,
complementary and alternative medicine, nursing, human
movement and sports science, tourism, education, and policy
and administration.
Our researchers continue to explore and develop key
strategic collaborations with national and international
partners. International collaborations continue to grow,
with new partnerships emerging with colleagues in China,
Pakistan, South America, the Pacific and Southeast Asia.
SCU researchers are securing both competitive and industry
funding which underpins our collaborations, publications and
research training programs. At an institutional level we have
implemented a range of research development programs and
initiatives aimed at supporting the overall building of capacity
and fostering a strengthened research environment.
With the move nationally to formally measure linkages
between research and industry, in addition to an assessment
of the impact of research, we are now seeing a shift away from
traditional academic metrics. As an institution we are poised
to embrace a new strategic direction to support the growth of
our research capacity and activity.

Professor Geraldine Mackenzie
Deputy Vice Chancellor (Research)
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SEA
CUCUMBER
INDUSTRY
SUPPORTS
SMALL-SCALE
FISHERS

Research aims to improve
harvest and production methods
of sea cucumbers, maximising
earning potential for local fishers
Dried sea cucumber exports are a major
source of income for the Pacific Island nations
of Fiji, Tonga and Kiribati, providing income to
more than 300 000 small-scale fishers.
With an export value of $20-$50 million a
year to the Chinese market, it is vital the sea
cucumber fishery remains environmentally
and financially sustainable.
However, poor quality post-harvest
processing together with inadequate and
ineffective management frameworks have
resulted in reduced production.
Working closely with local fishers, Dr Steve
Purcell, from the School of Environment,
Science and Engineering, has successfully
implemented a program to improve harvest
and production methods of sea cucumbers,
maximising earning potential for local fishers
while implementing measures to ensure the
fishery’s sustainability.
“In the Pacific nations
region, sea cucumbers are
the second most valuable
marine export after tuna,”
Dr Purcell said.
“Wild harvests provide a
source of income to more
than 300 000 small-scale
fishers in the western Pacific but returns
to fishers are less than optimal, largely due
4
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to poor knowledge of proper post-harvest handling and

“So far, the research is showing there have been differences

processing methods.

in methods used by fishers, quality of product and income.

“The aim of this project is to improve the income of fishers in

However, it is still early days and we need to collect more data

Fiji, Tonga and Kiribati, through improving the quality of post-

to analyse those impacts.

harvest processing.

“One fisher said he was able to set up a small shop in his

“The research is assessing which processing methods are

village with the extra money he is making as a result of our

adoptable and produce better products and higher market

project. Others we’ve interviewed have used extra money to

prices.”

improve their homes and to provide better food for their family.

Dr Purcell found there was a lack of information available to

“We also will look at whether women fishers use the extra

village fishers regarding processing methods. As a result,

money in different ways than men, and which types of

an instructional manual was developed and workshops

communities will benefit most.

conducted to teach the best ways to cut, salt, dry and store

“Answers to those questions will help inform future programs

sea cucumbers.

to roll-out these interventions in other countries, such as

Thousands of copies have now been distributed across

Solomon Islands and Papua New Guinea” Dr Purcell said.

the Pacific. There are plans to translate the guide into other

The overall aim of the project is to improve fisheries

languages so other island communities can benefit.

management and processing methods, to ensure fishers

Dr Purcell is currently investigating the impacts improved

earn a substantially higher income from a smaller harvest and

processing methods have had on the lives of village fishers,

maintain a sustainable fishery into the future.

conducting surveys on whether they have benefited fisher

This small yet vital innovation has the potential to change

families.

the lives of thousands of village fishers across the Pacific,

“We are at the third stage of the project, which is collecting

and preserve the vital sea cucumber industry for future

data on socioeconomic impacts of the project’s interventions,”

generations.

he said.
“The interventions comprise the training manual, with
more than 6 500 printed in four languages, a training video
which was also produced in four languages and given to
communities in DVD form and via YouTube, and village-based
workshops which were conducted in about 100 villages.”
Dr Purcell said initial results were very positive.
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‘CHILLED OUT’
CROPS ARE
PRODUCTIVE
CROPS

Finding ways to reduce
plant stress
Humans don’t like to be stressed. We
avoid stress where we can or come up
with a solution to reduce our exposure. The
same is true for animals. But plants, being
immobile, have to endure harsh environmental
conditions during their lifetime.
These environmental conditions – like salinity
or extremes in temperature or water supply –
are known as abiotic stresses.
For the Australian agricultural industry, salinity
is a major issue. Conservative estimates
suggest up to 80 per cent of Australian cereal
growing regions are at risk.
“Understanding the mechanisms that plants
employ to resist and tolerate abiotic stress
is of considerable interest for designing
agriculture breeding strategies to ensure
sustainable productivity of our crops,” said
Associate Professor Bronwyn Barkla, from
Southern Cross Plant Science
(SCPS), who is leading research
into plant stress.
“Plants respond to stress
primarily by invoking complex
physiological and biochemical
stress tolerance mechanisms
to avoid detrimental effects
on growth and development and help them
survive the stress.”
Professor Barkla is focusing her investigation
on Mesembryanthemum crystallinum
6
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(Ice Plant), a member of the Aizoaceae family in the order

ultimate goal would be tolerant happy crops producing greater

Caryophyllales of which sugar beet is the most economically

yields on marginal soils,” Professor Barkla said.

valuable crop.

Professor Barkla is also investigating the use of plants to clean

“Plants in this order are often found in marginal, stressful

up polluted soils and water.

habitats and show a remarkable ability to tolerate diverse

Sodium (salinity) along with nitrogen and phosphorus pose a

abiotic stress, particularly cold and salt stress,” she said.

problem in the reuse of wastewater and effluents for irrigation,

The Ice Plant is a highly salt tolerant species native to South

where excessive nutrient build-up in the soil can cause land

Africa but now naturalised worldwide, including Australia.

degradation.

For most common crop plants, the presence of salt restricts

The meat processing industry, including the Northern Co-

the uptake of water and necessary nutrients, and once

operative Meat Company (NCMC) based at Casino in northern

accumulated within the plant sodium can quickly reach toxic

NSW, is under increasing pressure to meet new wastewater

levels. Once that occurs, key cellular processes are inhibited,

management regulations. Thanks to funding through the Meat

including photosynthesis.

and Livestock Association’s Plant Initiated Projects program,

“Even small levels of salt in the soil can significantly reduce

Professor Barkla is collaborating with SCPS colleague

crop yield,” said Professor Barkla.

Associate Professor Terry Rose and the NCMC to investigate

“The Ice Plant has developed adaptive mechanisms to enable

phytoremediation of the abattoir’s wastewater.

the uptake and conservation of water under high salinity

Phytoremediation, the use of plants to clean up polluted

conditions, and to actively accumulate and sequester the salt

soils and water, is not only energy and cost efficient but can

into the aerial parts of the plant, including into specialised

emerge as a more sustainable measure towards wastewater

modified trichomes called epidermal bladder cells which look

management.

like water-filled balloons.

“Our project will make tactical agronomic decisions for

“Our research uses the Ice Plant as a salt-tolerant model plant

selection of optimal crops based on growth, yield, nutrient use

with the aim to identify key molecular mechanisms that are

efficiency, and sodium accumulation,” said Professor Barkla.

essential to maintain growth under salt stress.”

Crops being trialled at NCMC’s test site are rye grass, tea tree,

Recent work has taken a systems biology (biology-based

bamboo, sorghum and Arundo donax (a giant reed).

interdisciplinary) approach to gain an understanding of the role

“This project will provide knowledge and solutions to help

of the epidermal bladder cells.

the industry sustainably manage their wastewater, while

“Our work combines innovative cell fractionation technology

providing appreciable environmental and economical returns,

with cutting-edge mass spectrometry-based proteomics to

including ecological integrity, carbon sequestration, as well

identify proteins whose function is to limit cellular damage and

as the potential for valuable resources in the form of end use

maintain metabolic processes under stress conditions. Our

products like oils, biofuel feedstock, timber and fodder.”
7

DEVELOPING
DIVERSITY IN
FOOD SUPPLY

From the bountiful garden
of England to the biodiverse
Rainbow Region of Australia
The roots of Professor Graham King’s
fascination with plants can be traced back to
his childhood in Kent, the garden of England.
“My parent’s property had a hobby apple
orchard, while next door our neighbour ran a
commercial raspberry farm. A few miles away
was the UK’s leading research station for
horticultural fruit crops,” he said.
Professor Graham King relocated to Australia
in June 2011 to head up Southern Cross Plant
Science (SCPS), based in Lismore, bringing
with him more than 25 years’ experience
working alongside plant breeders, while
leading major national and international
research consortia in genetics and genomics.
“The breadth of my
work is in generating
fundamental knowledge
and applying this to
improve arable and
horticultural crops,
and has included
fruit flavour and
texture, resistance to fungi and aphids, seed
size and canola oil composition,” said the
internationally renowned plant geneticist.
“My move to Australia was motivated by the
range of opportunities for developing diversity
in food supply, and the broader interest of
Australians in the environment.”
8
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In northern NSW’s Rainbow Region, Professor King has

they mapped the post-neolithic origins of oilseed canola, one

initiated genomics and pre-breeding research for a wide range

of the most complex genomes studied to date, after a decade

of crops relevant to the subtropics, including macadamia,

of research.

coffee, passionfruit and tea tree, as well as mustard oil and

Canola (Brassica napus) has undergone intensive breeding for

industrial hemp.

more than half a century to optimise flowering behaviour, seed

The hemp crop, in close collaboration with Ecofibre Industries

yield and composition, and to improve disease resistance.

Operations, has placed SCU on the map as a source of strong

“The completed reference genome sequence provides us with

evidence-based research at a time of increased public interest

an excellent tool to understand available genetic diversity,

in the value of cannabis as a source of potential therapeutic

increase yields and reduce fertiliser inputs,” said Professor

agents. This, and Professor King’s expertise in plant science,

King.

led to his appointment to the NSW Medicinal Cannabis
Advisory Council.

More recently, and after more than two decades of research,
Professor King published a definitive review of crop

Comprised of doctors, academics and patient welfare

epigenetics and the molecular hardware of genotype-x

advocates, the Council is guiding NSW’s world-leading

environment interactions.

medicinal cannabis research effort by addressing conceptual
and logistical issues.
“The NSW Government has taken a bold lead in exploring the
scope for drawing together relevant information from different
sources, and establishing a platform for assessing how novel
outcomes can be implemented,” said Professor King.
“It’s proof that people power, politics and science can change
the world.”

“My focus has been to unravel some of the fundamental
mechanisms mediating heritability and growing environment –
of particular relevance in this era of climate variability,” he said.
Professor King is leading several efforts aimed at conserving,
characterising and exploiting genetic diversity within other
crops, and extending the utility of data curation pipelines to
integrate information from trait to genome.
An opportunity to enhance the lives of impoverished peoples

Preliminary work to DNA-fingerprint Australia’s passionfruit

around the globe has come from working with Crops For

varieties has led to Professor King and SCPS colleague Dr

the Future (CFF), a multidisciplinary, international research

Peter Bundock being awarded $377 913 from Horticulture

organisation focused on underutilised crops and agricultural

Innovation Australia to manage the first three years of the

biodiversity. Based outside Kuala Lumpur, CFF is backed

National Passionfruit Breeding Program.

by the University of Nottingham Malaysia Campus and the

Professor King knows that genetic research is about playing

Malaysian Agricultural Research and Development Institute.

the long game. He and a team of international crop scientists

Professor King was awarded the Southern Cross University

scaled the plant science world’s equivalent of Everest when

2015 Vice Chancellor’s Award for Excellence in Research.
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A REVOLUTION
IN THE
CONSTRUCTION
INDUSTRY

Monitoring the ‘health’ of
buildings with ‘smart’ techniques
The words of a teacher inspired a then
12-year-old Yee Yan Lim to pursue a career in
science.
	“As long as population is growing, more
houses must be built. So a civil engineer is
always sought after.” Mr Goh
“I still remember vividly the words and
encouragement from my maths teacher, Mr
Goh,” said Dr Yee Yan Lim who is now a
lecturer in the civil engineering program at
Southern Cross University.
“I was good at maths and physics in high
school and I’m very interested in scientific
theories. Engineering is, no doubt, a right
choice for me.”
Dr Lim leads the University’s Advanced
Materials Research (AMR) team, set up in
2014, in the School of Environment, Science
and Engineering.
The team’s focus is
fundamental research and
development work on smart
piezoelectric materials for
structural health monitoring and
energy harvesting. The project
is a collaboration with the School of Civil and
Environmental Engineering at Singapore’s
Nanyang Technological University.
“Smart-based health monitoring techniques
have the potential to revolutionise the
10
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construction industry, where conventional practice relies

to harvest ambient vibratory energy and turn it into useful

heavily on destructive, compressive testing to evaluate the

electrical energy. The end result: the replacement or charging

strength of concrete structures under construction,” said

of a battery – think mobile phone, MP3 player or medical

Dr Lim.

devices – by conventional means might be unnecessary.

“This generally requires 28 days of curing, which is not only

“The piezoelectric energy harvester could continuously

cost and labour intensive, but also time consuming.

harvest ambient vibratory energy (such as from human gaits,

“The piezoelectric-based structural health monitoring

especially walking) and convert it into electrical energy, which

techniques are extremely versatile. The techniques employ

would keep the battery consistently full and the electronic

networks of piezoelectric transducers for autonomous, real-

device alive at all times,” Dr Lim said.

time, remote and online monitoring of critical civil, mechanical

Practical applications include: powering an implanted

and aerospace structural elements.”

biomedical sensor, charging a mobile phone without power

Specific applications include damage detection,

supply (can be life saving particularly in adversity, for example,

characterisation and prognosis, and monitoring of concrete

when lost in the bush), or powering remote sensors installed at

hydration, mechanical stress and pre-stress loss.

remote locations for structural health monitoring.

“With the proposed smart monitoring technique, the strength

Dr Lim cautions the research is in its early stages.

of freshly cast concrete can be monitored in real time. Once

“There are difficulties to overcome. The power harvested from

the desired strength is reached, the next construction phase

the piezoelectric effect is still relatively small, and requires a

can immediately proceed. This will lead to significant savings

long charging time,” he said.

in time, materials and labour cost, which can boost the

Ongoing, cross-disciplinary research aims to improve

efficiency of the construction industry,” said Dr Lim.

the power output by: (1) improving the efficiency of the

Singapore’s Defence Science and Technology Agency is

piezoelectric materials (materials engineering); (2) optimising

interested in the project.

the mechanical configuration to fully utilise resonance

“They wish to monitor the curing of concrete at a very

frequency (mechanical engineering); (3) minimising energy

early time (within the first hour after mixing). I have

dissipation in electronic circuits (electrical engineering); and

recently proposed a method using piezoelectric-based

(4) lowering power demand of electronic devices (electrical

electromechanical impedance technique to provide a solution

and manufacturing engineering). Dr Lim’s team is focused on

for them,” he said.

points 2 and 3.

Still using smart piezoelectric techniques but in a different
capacity, Dr Lim with his AMR team and collaborator Dr Lihua
Tang from the University of Auckland, are investigating how
11

MAKING
LIFE
SWEETER

An emerging honey industry is
creating new opportunities for
locals in Indonesia and Timor
Leste
Being stung by the giant Asian honey bee
or falling 30 metres from a tree are the risks
honey hunters in Indonesia are prepared to
take when chasing the sweet nectar that is
their main income source.
Associate Professor David Lloyd from
the School of Environment, Science and
Engineering has been a frequent visitor to
the archipelago nation for the past decade,
working with locals to establish a viable honey
industry there and in neighbouring Timor
Leste.
In recent years Professor Lloyd has been
accompanied by his PhD candidate Cooper
Schouten and Dr Doug Somerville, head
beekeeper at the NSW Department of Primary
Industries, for an ACIAR (Australian Centre
for International Agricultural Research)
Beekeeping Project scoping study.
“To be a beekeeper in Indonesia and Timor
Leste, you don’t
need to own land, it’s
the hive boxes that
are important,” said
Professor Lloyd, a
second generation
beekeeper.
“You can have hives
around your house, which suits veterans of
the independence struggle in Timor Leste
who’ve lost possession of their land.”
12
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The benefits of honey are many: income generation; a source

in the small Asian honey bee (Apis cerena) hives.

of nutrients and energy; and as medicine.

“Keeping bees is similar to keeping any other livestock.

And this Southeast Asian honey is ripe for meeting the criteria

Nutrition, stocking rates and genetics all must be considered,”

for ‘organic’ status. The verification which is currently being

Professor Lloyd said.

tested there could be used here in Australia.

“A productive queen with good hygiene responses ensures

“An issue common to all zones is being able to validate

that where there is disease or pests, the bees clean out those

organic status and rapidly identify the phytoactive

cells. That’s a big problem in Indonesia, as the bees have lost

components of honey. Working with my colleagues, who

this hygiene response when it comes to mite infestations.”

have been studying the medicinal value/elements of marine

While the ACIAR Beekeeping Project has a humanitarian

molluscs, we believe we can develop such a rapid technique

focus, it is also critical in protecting Australia’s pollination

for use in the bee industry but need to undertake a proof of

services to the north (Queensland, the Northern Territory and

concept,” said Professor Lloyd.

Western Australia).

The plan is to investigate the feasibility of developing rapid

“By improving the quality of Apis cerena’s queen bees, when

assessment techniques to simultaneously profile metabolites

the bees inevitably travel to Australia on boats and potentially

in bee products and on honey bees themselves, such as

become established and take out all the European honey bees

bioactive properties in honey and residues from pesticides,

here, at least we will still have pollination services to maintain

veterinary medicines or contaminants (e.g. metals, persistent

our horticultural and agricultural industries,” said Professor

organic chemicals) that honey bees or their products may be

Lloyd.

intentionally (pest and disease treatments) or unintentionally
(pesticides or natural degradation chemicals) exposed to.

“If we think of the value of bees as being pollination first and
honey second then we can see how important their role is. In

“Ultimately these chemical ‘signatures’ can be compared

Australia we’ve removed most of our native fauna pollinators

to industry standards (organic, pesticide, phenolic, floral

so bees are the only thing we’ve got left.

origin, etc) in order to enable for the first time, a quantitative
determination of chemical sources on honey bees and in
honey bee products. From an industry perspective, NIMS

“If we need to feed 200 million people to the north of us then
we need bees to ensure our food production.”

(nanostructure-initiator mass spectrometry) can be made
scalable and run as a high through-put method.”
In the meantime, for the beekeeping industries in Indonesia
and Timor Leste to expand and become viable, problems like
pests, disease and harvesting too early have to be addressed
13

TREE
GROWING IN
VANUATU

Research project helps island
nation develop new sustainable
reforestation-based industries
The island nation of Vanuatu could emerge
as a centre of agroforestry and tree growing
in the Asia-Pacific if trials being conducted
through Southern Cross University’s Forest
Research Centre prove successful.
“Vanuatu is one of the best places in the
world to grow trees,” said Dr Kevin Glencross,
who is leading the University’s research team
investigating the integration of trees with
agriculture and traditional gardening systems
in the Pacific.
“It has fantastic soil and a great climate. Tree
growing seems to work well with traditional
land ownership. Traditional landowners are
quite often very supportive of growing timber
and food trees.
“The problem we face is proving to farmers
that trees are a viable way of generating
income, and getting trees through to harvest
without losing them to cyclones.”
The Australian Centre for
International Agricultural
Research (ACIAR) has been
funding the research since
2007 to help the island
nation establish a local
timber production system.
Vanuatu is almost completely reliant on
imports of timber for construction. In the
villages, communities may be able to access
14
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some local timber for construction, but in the towns and cities

“There is a real opportunity for Vanuatu, located as it is right

most of the wood for construction comes from New Zealand.

in the central Pacific and close to some strong markets,” Dr

The first major project looked at a promising local timber

Glencross said.

plantation species – whitewood (Endospermum medullosum).

“The success of the program over the last decade is due in

The whitewood project has been actively engaged in

part to the fact that we travel and work as an interdisciplinary

evaluation of management, productivity and economic

team, each of the elements of the research informs the other.

potential of both timber production stands and agroforestry

“We have found that we need to understand the social and

systems in Vanuatu.

economic context if we are to target our research and provide

Data from harvesting of planted trees has been used to

real benefits. We spend a great deal of time understanding the

determine the quantity and quality of sawn timber across sites

capacity and needs of the communities that we work with.”

and age classes. Plantation grown whitewood has shown

The SCU team includes Dr Graeme Palmer (wood science and

promising results for traditional markets, such as furniture and

product development), Dr John Grant (soil science), Cherise

panelling products.

Addinsall (social research and PhD candidate), Dr Glencross

However, the research effort is also looking at new products

(integrated forest management, carbon and biodiversity),

such as structural timber, treated round posts and poles for

Dr Wayne Hancock (horticulture and tree crop specialist),

local consumption. The use of smaller, younger trees helps to

Dr Geoff Smith (forest management and economics),

improve the returns to growers and provide opportunities for

Professor Caroline Sullivan (environmental economics expert)

value adding for local communities.

with oversight from Associate Professor Doland Nichols.

Dr Glencross said Vanuatu had a long and proud tradition of

Closer to home, in the subtropical region of eastern Australia,

agroforestry, but economic returns and environmental benefits

Dr Glencross is managing a project that is looking to develop

were not well understood.

600 hectares of biodiverse corridors within the agricultural

In the agroforestry trials established under this project,
whitewood and other key tree species have been integrated
with traditional gardening systems to assess the economic
benefits, and the benefits of an improved fallow, where trees
are used to enhance organic material and nitrogen in soil.
While some key information is yet to be finalised, the
agroforestry systems serve as valuable demonstration sites
to evaluate the efficient integration of trees into the agricultural
landscape.

landscape. The Subtropical Farm Forestry Association (SFFA)
has received $2.27 million through the Commonwealth
Department of Environment since 2013 to plant trees and
improve remnant forests in the region. The project is looking
to use the corridors for the sequestration of carbon as well
as providing habitat. The research is being conducted in
conjunction with the University’s Forest Research Centre and
is funding a PhD thesis by Lina Garcia Florez on the carbon
sequestration potential of subtropical vegetation.
15

BUILDING
RESILIENCE
IN THE
WORKPLACE

Research aims to improve
‘psychological capital’ of
nurses, police officers and
personal carers
‘PsyCap’, or Psychological Capital, refers to
an individual’s levels of hope, self-efficacy,
resilience and optimism. And, within the
workplace, it can play a pivotal role in an
organisation’s productivity, success and
employee retention.
Professor Yvonne Brunetto, from the School
of Business and Tourism, is leading the
way in global research, working with other
researchers, in addition to national and
international organisations, to measure and
help improve PsyCap in the workplace.
“My research examines the impact of
organisational and individual support on
employee outcomes. The types of employees
I am most interested in examining are
different types of emotional labour – nurses,
police officers and personal carers, who
have to present a
positive emotion
irrespective of how
they are feeling,”
Professor Brunetto
said.
“Organisations
recognise the
importance of
good management
in achieving better employee outcomes,
although, they have been slower to ensure
management receives the training to be able
16
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C HANG E

FA CTB OX:
W ha t is P s y Ca p ?
PsyCap comprises four parts:
1. Self-efficacy: The confidence to take on hard
tasks carefully.
2. Optimism: Having a positive view about doing
well now and in the future.
3. Hope: Working hard towards a stated goal.
4. Resilience: The ability to bounce back after
something bad has happened and continuing
to work towards stated goals.

to action ‘mutual reciprocity’ in the workplace.

“The initial findings from these studies suggest that it is a

“Previously, much of my research focused on the impact of

powerful tool for growing inner strength.”

organisational support – mainly because much of my research

The next stage of Professor Brunetto’s research will see her

is funded by industry and they want to know how best to

test the power of the PsyCap tool to change behaviour in the

use their limited resources to achieve the greatest impact on

workplace and its level of transference between aged carers

employee outcomes, particularly performance.”

and the elderly.

PsyCap is built on four principles – self-efficacy, optimism,

She has developed a training package and is conducting pre

hope and resilience.

and post tests to measure its effectiveness in practice.

Self-efficacy refers to an individual’s confidence to take on

“If the results are positive this will lead to an increase in the

hard tasks carefully; optimism is a person’s positive view

wellbeing of residents. In practice this means aged care

about doing well in the present and the future; hope means to

workers who have higher levels of PsyCap behave in positive

work hard towards a stated goal; and resilience refers to the

ways that are passed on to the people in their care,” Professor

ability to bounce back after something bad has happened and

Brunetto said.

getting on with working towards stated goals.

“In turn, these residents replicate the positive behaviour and

“This means that if people have high Psychological Capital,

experience higher levels of optimism and hope, and lower

they are hopeful, positive about the future, they know they are

levels of stress, facilitating the development of better longer-

good at doing their job and when they face a problem, they

term wellbeing outcomes.

find answers and move on,” Professor Brunetto said.

“Past research shows that wellbeing casually affects both

“Previously it was believed that you were born with these

longevity and quality of life outcomes.”

initial attributes and there wasn’t much you could do if you
had low Psycap. However, research shows that the skills can
be taught.”
Professor Brunetto and her colleagues have collected data on
the importance of organisational and individual support. The
study has included Australian soldiers, Australian and Italian
nurses (private and public), Australian nursing home nurses
and personal carers, and US and Maltese police.
“It has been interesting for me to identify that PsyCap
has a stronger positive impact on reducing stress and
improving outcomes than organisational factors, especially
management,” she said.
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BREAKING
DOWN THE
BARRIERS

Loneliness and psychological
distress among LGBTI older
people is typically about twice
that of the non-LGBTI population
The ageing LGBTI (lesbian, gay, bisexual,
trans, and/or intersex) population is one
Professor Mark Hughes describes as
‘invisible’.
However, his leading research into LGBTI
ageing, end-of-life care, aged care services
and general health and wellbeing is breaking
down barriers, enabling the voices of this
growing sector of the community to be heard.
“My background as a social worker and
academic has been in aged care practice
and I have always stressed the importance
of understanding the diversity of the older
population in developing social work
interventions,” Professor Hughes said.
“As a gay person myself I guess it was just a
natural drift towards thinking about the ageing
experiences of other LGBTI people. There is
probably a bit of self-interest involved – I want
to make sure I’m looked after well when I
need that support in later life.”
Professor Hughes has
been involved with
six research projects
examining LGBTI ageing.
He is currently writing
research papers relating to
an LGBTI ageing, health
and wellbeing project which has identified the
significant impact of loneliness.
18
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NATIONAL LESBIAN, GAY, BISEXUAL,
TRANSGENDER AND INTERSEX (L G B T I)
AGEING AND AGED CARE STRATEGY

“Loneliness and psychological distress among LGBTI

“My articles have been cited in submissions to public inquiries

older people is typically about twice that of the non-LGBTI

as well as in policy documents, and I know my work has been

population, although of course it’s important to emphasise

used to inform training material for aged care workers,” he

that the vast majority of people don’t experience significant

said.

degrees of loneliness or psychological distress.

“The last five years has seen a massive shift in public

“I’m also working on a project with a colleague from the

recognition of LGBTI ageing, arising from the 2011

University of Surrey on the cultural representations of LGBTI

Productivity Commission Inquiry into Caring for Older

ageing and LGBTI older people across Australian and UK

Australians.

websites.”

“This led to a National LGBTI Ageing and Aged Care Strategy,

Professor Hughes said it could be challenging working with

the granting of ‘special needs’ status to LGBTI older people

an invisible population, with most residential care providers

under the Aged Care Act, the rollout of sensitivity training

unaware whether they have LGBTI people living in their facility.

to aged care workers, and the amendment of the Sex

“So making contact with LGBTI older people – particularly

Discrimination Act to make it unlawful for religious providers of

those in the upper age groups or who have high care needs –

aged care to refuse to provide services to people on the basis

has been challenging,” Professor Hughes said.

of their sexuality or gender diversity.

“Of course, that’s changing with the greater public recognition

“In 2013 I spoke to a Senate committee on anti-discrimination,

of the LGBTI ageing and the movement of the baby boomers

and I think my evidence helped people see the injustice of

through the life course.

allowing discrimination because of someone’s gender identity

“I think the attitudes of health and care providers are changing

or sexuality.”

too – hopefully the increased training is making an impact
here.
“I have often encountered the view that ‘we don’t discriminate,
we treat everyone the same’, or ‘sexuality is a private matter,
we don’t discuss it’.
“Unfortunately those attitudes mean that gender and sexual
diversity become invisible in these settings and encounters.
But I do think that is changing.”
Professor Hughes is also confident his research is making a
difference, helping to improve the aged care outcomes and
recognition of Australia’s ageing LGBTI population.
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RESTORING
DIGNITY
One of the prevalent attributes
that Aboriginal men were
dispossessed of was their
dignity – this loss occurred
through racist government
policies, the stealing of their
children, and the creation of a
welfare mentality
Dignity is a concept intrinsic to the welfare
of humankind and, over the past 10 years,
Australian Indigenous leaders have called
for the dignity of Indigenous Australia to be
restored.
The research of Stuart Barlo from Gnibi
College of Indigenous Australian Peoples
focuses on restoring dignity to Aboriginal
men as seen through the eyes of some senior
Elders from around Australia.
Gnibi research is conducted from an
Indigenous philosophical base, which is
grounded in relationships, focused on
engaging in research that builds Indigenous
knowledge in ways that are visual, expressive,
and redirect community practice, working
with and within Indigenous communities and
environments.
At the time of colonisation,
Aboriginal men were
involved in all aspects of
community life – their roles
and responsibilities were
part of cultural norms.
However, since colonisation these roles have
been devalued, deconstructed and, in many
cases, deemed irrelevant.
Mr Barlo’s research has revealed four
concepts of dignity – merit, moral stature,
identity and human right. Regaining control of
20
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these factors will help restore dignity among Aboriginal men.

Yarning involved listening to the stories of Arnhem Land Elders

“During my research the Elders expressed the belief that

in a space guided by the principles of healing, understanding,

dignity is a very important quality to possess and display,”

knowledge and wisdom.

he said.

This method and methodology takes the principles and

“One of the prevalent attributes that Aboriginal men were

protocols that are well understood by Indigenous communities

dispossessed of was their dignity. This loss occurred through

and provides a culturally sensitive and culturally appropriate

racist government policies, the stealing of their children, and

place for research to start and finish.

the creation of a welfare mentality.

Each participant relayed family history, life stories and

“When thinking about Aboriginal men specifically we see the

experiences to form personal narratives. The results

disempowerment through unemployment and the loss of their

emphasised the Elders’ belief that the restoration of dignity for

community land.

Aboriginal men is strongly linked to culture.

“This causes an inability for them to fulfil their cultural

Returning knowledge back to the participants and their

responsibilities to the land.”

community is an important aspect of Mr Barlo’s Indigenous

As stated by Uncle Larry Kelly, one of the Elders Mr Barlo

research.

interviewed throughout his research: “Becoming a man carries

Likewise, art is an important aspect of Aboriginal culture and,

a lot of respect and dignity that you have to practise. You

to present his research in a culturally appropriate manner, Mr

don’t just talk the talk, you’ve got to walk the walk.”

Barlo created 17 original art works, which he presented to the

Another Elder, Uncle Ossie, emphasised that a dignified

Elders.

man needs to fulfil three aspects – to provide for your family,

Through the art, the Elders were able to see the research and

protect your family in the community and fulfil your cultural

its intent, and said they would like all research presented in

responsibilities.

this format.

Uncle Ossie said: “When a man has been stripped of his

The artworks will be gifted in a book to each of the

potential, then dignity slides, pride of life and lots of other

participants and their communities, a significant reminder of

things slide with it.”

their contribution to this valuable research.

Community engagement and empowerment has a strong
focus in Indigenous research. An understanding of these
concepts guided Mr Barlo’s project and the method of
data collection used, referred to as ‘yarning’ by Aboriginal
Australian Elders.
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CHANGING
THE
COURSE
OF LIVES

Early intervention can help
improve the quality of life
outcomes for children and
families
Improving neuroplasticity in children identified
as developmentally challenged can alter their
brain function and the course of their lives,
says occupational therapy PhD candidate
Beth Mozolic-Staunton.
Working with educators, children and families
from across the Gold Coast and Northern
Rivers, Ms Mozolic-Staunton, from the School
of Health and Human Sciences, is working to
identify children with potential developmental
delays early, and offer therapy to help improve
neuroplasticity during their developmental
phase.
“There’s been a lot of research around
brain plasticity and that you can actually
make changes in young children’s brains
and change their development trajectories
if their early experiences are modified. So
changing the way people interact with those
children and the opportunities presented to
them early on can actually
change their development
trajectories,” Ms MozolicStaunton said.
“Occupational therapists
work with affected
children and their families
in communities, homes,
education systems and
health systems to look at how those children
are participating, their communication, play
22
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FA CTB OX:
W ha t is ne urop la s tic i t y ?
•	Neuroplasticity is the ability of the human brain to
physically rearrange itself in response to outside
stimulus.
•	Consistent, positive early experiences shape our
brains. Younger brains are very responsive to
change with 80 per cent of structural brain growth
complete by age three.
•	The activities children engage in across their
day are building neurological connections. Early,
intensive intervention by trained therapists, parents
and educators can alter their developmental
trajectories and build foundational neurological
pathways for social, motor and sensory
development.

skills, relationships and general development, and we can

About 500 children have now been assessed, with those

target individualised interventions to them in any of those

at risk of developmental delay receiving comprehensive

areas. The approach has to be holistic.

developmental evaluation and early intervention.

“We know that early intervention leads to improved quality of

“What we’re trying to do is bridge that gap and bring the latest

life outcomes for children and families, however, the average

research and tools to people who are on the ground working

age of identification of developmental disorders such as autism

with these kids and their families every day,” said Ms Mozolic-

spectrum is 5.7 years. One in five children in this region have

Staunton.

significant developmental delays that are not identified until

“We want to identify which kids have problems with

they enter primary school.

communication, social skills, attention, social and emotional

“Diagnosis is frequently too late or inaccurate, which is costly

development and motor skills.

to families in terms of time, money and emotional stress.

“Local early childhood education centres are keen to

“Non-specialists who engage with young children and families,

receive evidence-based training and resources to accurately

such as early childhood educators and community health

identify and support young children in their care who have

workers, need training and resources to reliably and efficiently

developmental challenges.”

identify which children in the community need access to
specialised developmental assessment and intervention.
“Intervention, when provided early and consistently in the
context of a child’s daily routines, can be very effective in
modifying the brain’s developing neurological pathways and
altering a child’s developmental trajectory.”
Community engagement has been central to Ms MozolicStaunton’s research, and she has organised a series of
workshops for more than 220 local early childhood educators
and health professionals, to improve their skills in how to
identify at-risk children.
Attendees then used these skills to identify at-risk children,
who were offered free comprehensive developmental
assessments by Southern Cross University occupational
therapists.
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PROTECTING
THE RIGHTS
OF CHILDREN

The pioneering research of the
Centre for Children and Young
People has established the
University’s reputation as a key
player regionally, nationally and
internationally
Improving the lives of children and young
people with disability, through rights-based
research, is the aim of Southern Cross
University researcher Dr Sally Robinson.
The disability research agenda, led by Dr
Robinson, from the University’s Centre
for Children and Young People (CCYP),
has contributed to the development of the
National Disability Insurance Scheme and
this work is influencing the national agenda
around children’s rights.
The Royal Commission into Institutional
Responses to Child Sexual Abuse has
recently published research undertaken by
Dr Robinson and colleagues Professor Anne
Graham, Lel D’eagher and Professor Judy
Cashmore (University of Sydney), which
explores how children and young people
with disability view
their safety and
safety needs within
institutions. The
study is titled Feeling
safe, being safe:
What is important to
children and young
people with disability
and high support needs about safety in
institutional settings?
The researchers used a range of research
methods with children and young people
24

EMPO WER I NG

C HANG E

with cognitive disability, including photo elicitation, pictorial

multiple ways.

mapping, story boards and walk-along interviews to develop

“We are particularly pleased that building from this work, a

an understanding and experience of personal safety in

large new national study has recently been funded which will

institutions with which they engaged.

continue this research agenda, focusing on preventing abuse

Dr Robinson said factors that helped children and young

and promoting personal safety for young people with disability.

people with disability and high support needs feel and be safe

“Other recent work in the rights and identity area has included

included being in a secure space (for most, at home), having

child-focused research to build community inclusion for

friends and feeling known and valued.

children with disability,” Dr Robinson said.

Royal Commission Chief Executive Officer Philip Reed said

The importance of these key relationships is reflected in

the study was particularly important as, to date, child sexual

current Australian Research Council Linkage research led by

abuse research had paid little attention to the perspectives of

Dr Robinson, exploring the working relationships between

children and young people with disability.

young people with cognitive disability and their disability

“Little attention has been paid to preventative and

support workers.

safeguarding approaches, or to factors that promote personal

The disability research agenda forms an important part of

safety for children and young people with disability,” Mr Reed

the pioneering research of CCYP, which has established

said.

the University’s reputation as a key player in research about

“These findings will help the Royal Commission understand

children’s lives regionally, nationally and internationally.

how to better prevent and respond to institutional child sexual

Australia’s National Children’s Commissioner Megan Mitchell

abuse.”

described the Centre as the ‘go-to’ institution for evidence

Dr Robinson said movements and initiatives such as inclusive

and advice concerning her mandate of ensuring children and

schooling and individualised disability funding and support

young people’s views are reflected in national policy.

represented a shift towards more inclusive lives for people

With Professor Graham at the helm, the CCYP has dedicated

with disability.

itself to providing high quality, high impact interdisciplinary

“For children and young people with cognitive disability to feel

research aimed at improving policy and practice in key areas

and be safe in these changing environments, careful work is

of children’s and young people’s lives.

needed to better understand how children and young people,

The cornerstone of this success has been built on strong

and those who support them, identify and act on risk and

collaborative partnerships between researchers, policy-

build safer lives,” she said.

makers, practitioners and young people, with a distinguishing

“This study has demonstrated the value of research that

feature of the Centre’s research its emphasis on the inclusion

enables conversations with children and young people in

of children and young people.
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CITIZEN
SCIENCE
THE KEY TO
REDUCING
RUBBISH

The ultimate solution for marine
debris is to stop it at source –
we can all help to spread this
message and do our bit to
reduce, recycle and reuse
While our oceans are filled with abundant sea
life, the devastating impact of humans on their
diverse ecosystems is apparent through the
masses of rubbish that pollute them.
Professor Steve Smith is passionate about
reducing the impact of marine debris on our
oceans. Through his research he is leading the
way in establishing what the major sources of
marine debris are, and developing practical
ways to reduce waste and its impact.
The marine world evokes strong emotions
and so, capitalising on the human affinity with
the sea, Professor Smith has utilised citizen
scientists to collect marine debris across
the NSW North Coast and other locations
throughout Australia. This has informed the
basis of data collection for much of his recent
research.
This method has been overwhelmingly
successful, with
community groups,
local schools,
interested individuals,
as well as national
and international
corporations, getting
involved and, in turn,
learning about the
marine debris that plagues our oceans and
spreading the word.
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PLASTIC BOTTLES
ON BEACHES

AS S E T S

SHIPPING

NORTHERN NSW

IS THE LIKELY SOURCE OF
MOST FOREIGN BOTTLES

418

ONLY 6%

TRACEABLE
BOTTLES

WITH MARINE
GROWTH

632

MAIN MANUFACTURERS
Tingyi Holding
Corp (China) 6%

BOTTLES
FROM 200
KILOMETRES
OF COAST

Nongfu Spring
(China) 13%
Coca-Cola Company 33%

China 24%
South East
Asia 21%

Australia 51%
Other
countries 4%

A Southern Cross University research project delivered with the assistance of community volunteers in 2015
For more information please contact steve.smith@scu.edu.au
Infographic Kathryn James Design kathryn_james@bigpond.com

“The impacts of marine debris on ocean habitats are often

“China is leading the number by far with around 25 per cent of

quite stark. Take, for example, observations at a popular

our recent samples coming from there.

fishing spot in Hawaii revealing that the majority of corals had

“Most of the bottles don’t have marine growth on them which

been killed by entanglement in monofilament fishing line,”

makes me think that they are being discarded from passing

Professor Smith said.

ships.

“Surprisingly, despite the alarm bells that such observations

“If that’s the case it indicates an insidious increase in illegal

should trigger, there is remarkably little global information on

dumping of plastic waste in Australia’s coastal waters.”

broader impacts of debris on the marine benthos.
“The few studies that have been conducted, however, echo
the same trends – areas with high debris loads support lower
biodiversity.
“The processes leading to this may be many and varied
including smothering, interference with feeding and foraging
patterns, and loss or modification of important habitats.
“The ultimate solution for marine debris is to stop it at source
– we can all help to spread this message and do our bit to
reduce, recycle and reuse.
“We can also help to educate the wider community that an
‘out of sight out of mind’ attitude to litter on the ocean floor
doesn’t cut it for our important marine biodiversity, or for the
long-term sustainability of our marine resources.”
Along the NSW North Coast around 1000 plastic drink bottles
were collected as part of Professor Smith’s research. Almost
half of these originated from China and Southeast Asia.
It is believed many of the bottles come from international
cargo ships traversing our seas.

The research at the Whitsunday Islands saw approximately
38 000 items of rubbish collected from only 12 beaches.
“They are amongst the dirtiest beaches I have seen in
Australia,” Professor Smith said.
“While the Great Barrier Reef is famous for its high biodiversity
and visual amenity, these results suggest that marine debris
poses a significant threat to these values.”
Professor Smith presented his findings to a Senate inquiry into
the threat of marine pollution in Australia.
This year Professor Smith will travel to Indonesia – the second
largest contributor to global marine debris – where he will
measure the levels of rubbish on the beaches and in the
waters of Bali.
Through his work Professor Smith is quantifying the scale of
the marine debris problem in Australia and, most importantly,
helping develop ways to mitigate the problem.
By providing data that enables targeted, cost-effective
management, raising public awareness about the scale of the
problem and fostering community stewardship to address the

“Over the last couple of years, we have been noticing an

problem at a local level, Professor Smith’s research is helping

increase in rubbish turning up on our beaches from overseas

to save our oceans.

countries,” Professor Smith said.
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RESTORING
THE WORLD’S
CORAL REEFS

Researchers undertake the
world’s first large scale coral
reef restoration
The world’s first large-scale restoration of
damaged reefs using coral larval ‘reseeding’ has
successfully produced more than four million
coral larvae, in a project which has the potential
to save reef systems around the world.
The project in the northern Philippines is being
led by Professor Peter Harrison, director of the
University’s Marine Ecology Research Centre
and supports postgraduate research students
including Dexter dela Cruz from the Philippines.
The innovative five-year project builds on an
earlier pilot study that successfully initiated coral
restoration through ‘reseeding’ of degraded
coral reef sites using 1.6 million coral larvae.
“We have been able to establish many new
coral colonies on damaged reef areas by
growing millions of coral larvae from coral
spawn to rapidly increase the settlement of
coral larvae. We have followed the successful
surviving coral colonies now for three years,”
said Professor Harrison.
“It’s the first time in the world
that a team has been able to rear
larvae, settle them on the reef and
monitor them over three years until
the surviving corals are sexually
reproductive. What is really exciting
about this study is that while we got
the expected mortality of juveniles
in the first nine months after larvae settled to
become juvenile corals – from nine months to
28
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three years none of the surviving corals have died.”

“Essentially, this research is designed to restore the many

Professor Harrison said the coral colonies had grown rapidly

natural and socioeconomic values of damaged reefs, and by

with some larger than 30cm in diameter. The average size of

doing so will improve the livelihoods of local communities

the coral colonies was now more than 13cm in diameter –

who rely on these reefs for their wellbeing and survival,” said

big enough to become sexually reproductive and spawn.

Professor Harrison. The research is funded through a $1.2

“This is the first time that this species has been grown
successfully to reproductive size within three years on a reef.

million Australian Centre for International Agricultural Research
grant.

This year, we have used the spawn from the three-year-old

Southern Cross University researchers have also been

corals from the initial experiment, to grow 1.6 million larvae of

conducting studies of coral bleaching events at Lord Howe

these locally adapted corals,” he said.

Island, showing for the first time that some corals can acquire

“So we are recycling larvae from the corals we know do well in
that environment. We also have three million larvae from other
corals of this species collected nearby.”
Professor Harrison said from the 4.6 million larvae in this latest
experiment, many thousands of larvae had settled on tiles that
will be monitored to determine the survival and growth rates.
“This new project is really exciting as it will provide the world’s
first large-scale restoration of damaged reefs using coral larval
‘reseeding’. The techniques can be applied to many other reefs
around the world including damaged areas of the Great Barrier
Reef.”
The research is globally significant because more than 60 per
cent of the world’s coral reefs are under direct threat or have
been seriously degraded by human activities.

and host new types of microscopic algae that live in coral
tissues from their environment, making the coral more heattolerant and enhancing their recovery.
The research, published in The ISME Journal, was led by
Southern Cross University postgraduate candidate Ms Nadine
Boulotte and included scientists from the Marine Ecology
Research Centre, the University of Melbourne, the Australian
Institute of Marine Science (AIMS) and the University of Hawaii.
“This study is a paradigm shift in our understanding of corals
that build reefs. Most corals were previously believed to only
acquire microalgae in their juvenile stage, and to house the
same algae types for their lifetime,” Ms Boulotte said.
“Our study shows for the first time that some adult corals can
be promiscuous, and swap their algal partners later in life.
This algae partner-swapping could help corals to better adapt

The new research will greatly increase the scale of mass larval

to climate change and survive bleaching events if they can

‘reseeding’ trials on degraded reefs in the northern Philippines

acquire more heat-tolerant microalgae.”

that have been damaged by blast fishing, crown-of-thorns
seastar outbreaks, typhoons and coral bleaching. The research
will also examine the socioeconomic values of large-scale reef
restoration approaches.

Professor Harrison said this algal-swapping discovery would
also be used to increase the survival rates of young corals in
future mass larval ‘reseeding’ experiments on damaged reefs
to grow more resilient coral populations.
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HARVESTING
SOLAR
ENERGY FOR
CREATIVE ARTS

Sunflower Solar Audio Project
combines creative arts design
with emerging technology
Southern Cross University students and
researchers have developed an innovative
solar-powered audio system, combining
creative arts design and emerging technology
with research themes reflecting global energy
usage, ethics and sustainability.
Since its launch in 2013, the SCU Sunflower
Solar Audio Project has successfully solarpowered music stages at dozens of music
festivals and events around Australia including
the Byron Bay Bluesfest, Bleach Festival (Gold
Coast), Woodford Folk Festival (Sunshine
Coast), WOMEX Festival (Brisbane), Byron
Writers Festival and the Gold Coast’s Surfrider
Foundation Eco Challenge.
The project team designed and built the
Sunflower’s mobile solar generator, an
innovative folding PV solar energy harvester
coupled to a lightweight state-of-the-art
battery storage system. An eye-catching
technology prototype, the Sunflower is
designed to look like a
flower and provide off-grid
power to music festivals
and events.
The Sunflower is a
community integrated
learning project for students
and an innovative research project within the
fields of mobile solar technology development
and creative multimedia art.
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The project, led by Dr Barry Hill, from the School of Arts and

generators, rather than conventional, noisy, polluting and high

Social Sciences, has been successfully incorporated into

maintenance diesel generators based on technology that is

the music technology curriculum in the School, giving music

100-years-old,” said Dr Hill.

students an opportunity to participate in learning projects that

At Vivid Sydney, the Sunflower’s potential to traverse

take their learning tasks out of the lecture theatre and into the

technology and creative arts, and engage the wider community

real world.

in discussions around energy sustainability, was realised.

As a creative arts project, the Sunflower has been an integral

The Sunflower was installed at Circular Quay and provided

part of a series of high profile multimedia art installations at the

solar power and creative data for ‘Ray’, an imposing seven-

World Science Festival Brisbane, Vivid Sydney (festival of light,

metre tall audiovisual installation made up of a steel frame,

music and ideas) and Lismore’s Arts vs Science Festival.

wrapped in LED light cables, and a six-speaker surround

Dr Hill said performers, historically, were the first people to use

sound audio system. The sound design for the installation was

electricity as part of their creative practice.

composed and developed by Dr Hill and SCU colleague (and

“The first electricians were seen as magicians, experimenting

sibling) Dr Matt Hill.

with static electricity to perform tricks for an audience.

The installation was part of the Vivid Light Walk and was a

It makes sense that musicians and artists have a role in

creative partnership between SCU and a creative technology

exploring the potential of sustainable energy sources as part

design team commissioned to promote the work of Australian

of their creative practice,” Dr Hill said.

social enterprise business Pollinate Energy. By pulling on cords

As an early career researcher Dr Hill is a somewhat eclectic

at three interactive stations, Vivid festival-goers triggered Ray’s

researcher/musician and a self-confessed interdisciplinarian.

LED light animation sequences and sound design.

“As a researcher I am interested in the way that music and

The ‘Hi Ray’ website logged the installation’s solar power

creative industries and creative cultural practices inform

usage data and tracked how many visitors interacted with the

other research disciplines such as science, engineering and

audiovisual installation.

economics,” he said.

“If all the interactive stations were activated together, a special

Historically musicians and creative artists have been quick to

light and sound array was created, reflecting what happens if a

adapt their creative processes to changing technology and

community pulls together behind the one idea,” said Dr Hill.

cultural values. The Sunflower Solar Audio Project is a good

While engaging in innovative multimedia research, Dr Hill is

example of this process.

first and foremost a musician. As a bass player and multi-

“The Sunflower demonstrates that the electricity needs

instrumentalist his music blurs the boundaries between the

of music festivals can now be feasibly provided by silent,

traditional genres or music cultures of jazz, popular, classical

efficient, renewable and zero maintenance mobile solar energy

and world music.
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UNPICKING
THE WORLD’S
COASTAL
HISTORY

Researcher goes back in time
to look at coastal changes
Professor Anja Scheffers is helping develop
innovative coastal management strategies by
unpicking the ancient history of the world’s
coastal landscapes.
A geomorphologist, Professor Scheffers’
research focuses on how coastal landscapes
are formed and evolve over time by factors
such as changing sea levels, storms, cyclones
and tsunamis.
In particular, she studies rocky coastlines and
boulder deposits, investigating their formation
mechanism as an indicator of frequency and
intensity of past marine hazards.
This involves utilising sedimentary signatures
to unravel long-term environmental changes
dating back several thousand years. The
outcomes from this research may inform
coastal management and government policy.
“During my studies of physical geography,
and by a series of accidental turns, I became
fascinated to investigate how coastal
environments have changed in the past,”
Professor Scheffers
said.
“I’m particularly
interested in
processes that
shape and modify
coastal landscapes
over different time scales, and relative rates in
response to climatic and tectonic variation.
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“Research of coastal boulder deposits has the advantage and

exposed rocky shorelines.

challenge – depending on your perspective – that nearly all

“Size, form and origin of boulders, organisation of boulder

questions have to be solved by studying in the field setting,

deposits, and other factors present an endless catalogue of

that is, in the landscape in which they exist.

situations which are difficult to transfer into models or into

“Thus, travel to remote locations is a prerequisite for this

physical tests on smaller scales.

research.”

“That is why models and theories cannot naturally simulate

Professor Scheffers’ recent work focuses on boulder

nature’s wide diversity in boulder deposits.”

movement from the Galway region in Ireland, a landscape

Professor Scheffers said the geomorphic history of the coastal

known for some of the most impressive coastal boulder

landscape needs to be understood in respect to changes

deposits in the world.

in climate, wave regimes, sea level, or positive or negative

This research has also taken her to Europe, South America,

impacts on the preservation of the coastal environment.

Asia and remote areas of Western Australia.
“An important aspect is to collect data in the aftermath of
events (e.g. cyclones) from which at least some registrations
and observations of the working forces are known,” Professor
Scheffers said.
“In particular, in limestone landscape processes of dislocation,
deposition and kind of movement are often written on
bedrock, as collisions leave significant marks.
“Limestone landscapes are excellent natural laboratories. The
impacts or striations provide in situ knowledge of significant
events.
“Reading these signatures enables us to gain a set of
qualitative and quantitative data as a base for conclusions
on local transport processes and their variation in different
exposure, sloping, friction, size of fragments moved, elevation
above sea level, or inland distances, which inform us of the
intensity of past events.
“Boulder deposits dislocated by marine forces to onshore
exist on all continents and in all latitudes, in particular along
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