Impact Objectives
• Investigate the neural and cognitive mechanisms underlying perceptual, reward-based and voluntary
decision-making, preference and belief formation, health choices, change-of-mind decisions, decision
errors and related cognitive processes
• Apply those findings in order to benefit those operating in healthcare and policy arenas

The mechanisms of
decision making

Decisions, decisions

Dr Stefan Bode and Professor Robert Hester discuss their roles in an initiative that sets out to
investigate decision making, and which may assist in overcoming major health and policy challenges
problems, such as when we perceive a
decision to be free. I am also interested in
why we sometimes make decision errors or
change our mind about decisions that we
have already made.
Dr Stefan Bode

Professor Robert Hester

Why is decision science such an exciting
field of study?
RH: Decision science is critical to
understanding and intervening in many of
the major health and policy challenges that
Australia faces in the next 25 years. Many
of the major chronic health challenges,
mental health, obesity, cardiovascular
health and cancer involve a lifetime
of implicit and explicit decisions that
significantly contribute to the aetiology
and burden of these conditions. The
multidisciplinary approach involved
is intellectually challenging for us as
academics, but we believe critical to making
important contributions to these complex
multifactorial problems.
Can you describe your key research
interests?
SB: My research focuses on the
investigation of the cognitive and neural
mechanisms underlying various aspects
of decision making. In particular, I am
interested in how we make perceptual,
health-related, and voluntary decisions.
This includes applied problems, such as
how we can help people to make better
dietary decisions, as well as quite theoretical
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Another key focus of my research is
preference formation and the use of
information. This includes questions
such as how we use information in our
environment to dynamically re-adjust
what we like, and how subtle cues in our
environment can bias our preferences and
decisions outside of our awareness.
RH: My research examines the psychological
and neural bases of executive functions,
specifically self-control and performance
monitoring. Our lab is interested in how
healthy people control their impulsive
decisions towards rewarding stimuli.
Similarly, we are interested in how they
detect, and/or use negative feedback,
to flexibly adapt their behaviour in these
situations amongst others that are
important. We’ve also applied this research
to examining dyscontrol and failures of error
awareness in clinical conditions (such as
drug dependence), where failures of control
are central to the clinical symptomatology.
What key projects are currently underway in
the Decision Neuroscience Laboratory?
SB: We are pursuing several interrelated
questions, but at the moment these can
be sorted into three broad topics. The
first one is the question of under which
circumstances we change our mind after

having initially committed to a decision,
and what is happening in the brain if we do
so. Another major topic is why we seem to
‘like’ information in the first place. The third
is a collaboration project with Professor
Melanie Wakefield and Dr Helen Dixon from
the Cancer Council Victoria, investigating
how to deliver health warning messages to
optimally bias people to make better dietary
decisions.
What are some of the challenges you face in
your work?
SB: One major challenge for decisionmaking research is how to apply
neuroscience methods, in particular
neuroimaging technology, in a meaningful
way that goes beyond the mere mapping of
functions to regions in the brain. We already
know a lot about which brain regions ‘are
involved’ in making a decision, but still not
enough about how this large network of
brain regions interacts to solve the problem
of decision making in general.
What is next for your research?
RH: We are developing a number of new
research projects with the School of
Population and Global Health to examine
questions related to decision making in
clinical conditions that range from mental
health to cancer. Ultimately our research
programme will involve a multidisciplinary
approach that specialises in both
basic decision-making research and its
application to behaviour change across a
range of sectors.

The Decision Science Hub is taking advantage of a critical mass of researchers working at the
Melbourne School of Psychological Sciences at the University of Melbourne, Australia, with an
interest in decision making, who want to apply their work to solve real-world problems

H

ave you ever wondered why you made
a certain decision, particularly when the
options were equally likely or valuable?
Researchers at the University of Melbourne,
Australia, are investigating these kinds of
situations from the bottom up through
their work in the Decision Science Hub,
a new initiative of the Melbourne School
of Psychological Sciences. The project is
overseen by Professor Robert Hester, a
former ARC Future Fellow, who runs the
Cognitive Neuroimaging Laboratory, and
Dr Stefan Bode, the head of the School’s
Decision Neuroscience Laboratory.
Together, their laboratories form just
two strands of a project that includes an
array of researchers based at the School
using methods from psychology, finance,
computational modelling and cognitive
neuroscience to answer the fundamental
question of how humans choose one
option over another. The Hub provides a
framework to obtain funding and initiate
collaboration with partners from different
disciplines and research institutes, as well
as external partners – including government
departments, the healthcare sector and
industry. ‘We believe the multidisciplinary
approach will be critical to making
important contributions to the complex
multifactorial problems that currently
challenge Australian policy makers. In
particular, the partnerships with government
and industry will be critical to translating
our basic research to policy and innovation
at the scale necessary to affect significant
community benefits,’ explains Hester.
Accordingly, the team behind the Decision

Science Hub is highly interdisciplinary and
incorporates many different researchers.
The current key players of the still growing
hub besides Bode and Hester are Associate
Professor Olivia Carter, Dr Nicholas Van
Dam and Dr Hinze Hogendoorn, each
of which is working on a distinct area of
decision science that contributes to the
Hub’s overall mission.
DECISION CHEMISTRY
At the heart of any neuroscientific question
are neurotransmitters, and the work
being undertaken in Carter’s Perception
and Pharmacology Laboratory sets out
to discover how chemicals in the brain
influence complex behaviours, thoughts and
perceptions – including decision making.
The research carried out by this team is
ambitious in scope, as they also set out
to explore the changes in perception and
cognition brought about by psychoactive
drugs, psychotic disorders and electrical
stimulation of the brain.
One neurotransmitter that has been at the
centre of this lab’s research is noradrenalin,
a hormone that is involved in the ‘fight
or flight’ response, but which has also
been implicated in memory and, crucially,
decision making in humans. Over the years,
Carter and her colleagues have investigated
the effects of noradrenalin on the dilation
of the pupils of test subjects while they are
making decisions. Pupil dilation, besides
merely responding to the brightness of a
person’s environment, can also be used
to predict the decision that they will make.
Experiments by Carter’s team have shown

that pupil diameter is at its widest when
a person makes a decision. Hence, the
eyes provide a window into the role of
noradrenaline in allowing people to select
between multiple competing alternatives.
An intriguing extension of this research
is a further project undertaken by Carter
involving non-responsive patients with
severe motor paralysis – known as lockedin syndrome – and in minimally conscious
states. Having decoded the hidden language
of decision making in the eyes, the team
were able to successfully communicate with
individuals who are unable to communicate
in any traditional verbal or physical ways.
THE BASIS OF DECISIONS
Of course, not all decisions result in the
outcomes we would like. We are only
human, and that means decisions are
sometimes irrational and often driven by
processes outside conscious awareness. It
also means that we will all have different
ideas about what the appropriate decision
is in any given circumstance. Our decision
making process will be influenced by our
understanding of the world and our beliefs,
and it is this ‘neurobehavioral basis’ of
decision making that fascinates Van Dam.
If someone consistently makes life
decisions leading to poor outcomes,
this in itself might be symptomatic of
a psychiatric condition. Van Dam is
interested in investigating how someone’s
view of the world guides them to make
certain decisions, and why the process
of forming and changing beliefs goes
awry in the first place. Using behavioural
tasks and functional magnetic resonance
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imaging (fMRI), he examines the brains of
individuals while they are making choices in
order to identify the characteristics of such
processes.
There is an acute awareness within the
medical community of the difficulties in
categorically defining psychiatric conditions,
and this has obvious consequences for
both research and treatment. Van Dam
thinks that understanding the contribution
of distorted beliefs about the world to
the symptoms of mental illness could
help overcome limitations of our current
approaches. For those working with
psychiatric patients, this view could benefit
diagnosis, treatment and research, and
for his colleagues in the field of decision
science, this knowledge could help
understand why people make the choices
they do.
TIME TO DECIDE
Our consciousness and our view of the
world seem to flow before us like a movie,
but the reality is that these processes are
more like a series of images. Just as the
stills in a movie blend together to form a
continuously moving image, so our brain
melds together individual processes into a
constant stream of consciousness. These
ideas are tricky to conceptualise, but they
are exactly the kind of thing Hogendoorn
is exploring in his recently established
Time in Brain and Behaviour Laboratory. As
the name suggests, he is trying to answer
questions about how the brain deals with
time – how time is encoded within the
brain, and how the brain keeps track of it.
This work has implications for decision
making as well, as we need to accurately
predict what comes next in order to make
the right decision. Hogendoorn is interested
in how long it takes the neural processes
underlying decision making to activate, and
in one of his recent studies he has made an
interesting discovery about the rhythms that
seem to lie beneath our decisions. Again,
the clues come from our eyes. The rhythm
that determines the acquisition of visual
information in our eyes also determines
when we make voluntary eye movements,
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meaning that the same rhythm dictates both
what we see and how we respond to what
we see. Going forward, Hogendoorn wants
to explore whether the decision-making
processes that precede actions also depend
on some kind of underlying rhythm.
APPLYING THE FINDINGS
Looking ahead, the Decision Science
Hub will continue to grow, recruiting
new academic staff at postdoctoral and
senior levels. The hope is that these
appointments will build on and extend
existing expertise in the Melbourne School
of Psychological Sciences and the University
of Melbourne more broadly. ‘We are also
actively developing collaboration with
colleagues in different disciplines to identify
problems that we can translate our existing
methodological expertise to, particularly in
the use of cognitive neuroscience methods
to provide insights into problem-specific
decision-making processes,’ explains
Hester.
Work underway in the Decision Science Hub
has a number of important applications.
Understanding the mechanisms and
processes involved in decision making,
as well as their limitations, might help
scientists create decision support systems
for situations in which making the wrong
decision is dangerous – in a medical setting,
for example. Then there are more specific
applications, such as those suggested by
Carter’s work with severe paralysis. ‘Another
great application is shaping the environment
to help people to make better decisions, for
example benefiting their financial situation
or their health,’ says Bode.
Taken individually, each of the researchers is
investigating a fascinating microcosm of the
decision-making process, but taken together
their work becomes far more than the sum
of its parts. The Decision Science Hub offers
nothing less than a comprehensive analysis
of how humans make decisions, and how
this knowledge can make the world a better
place.

The multidisciplinary
approach will be critical
to making important
contributions to the complex
multifactorial problems
that currently challenge
Australian policy makers
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