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Sea birds washing up on the shoreline covered in a mysterious oily substance;
young people in Ethiopia, suffering from discrimination and exclusion on account of
their disability; families having to face life-changing decisions without the support
of specialist genetic counsellors.
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Three completely different scenarios but all tied by a common cord: Plymouth
University research. It’s a thread that weaves its way across disciplinary and
geographic boundaries, sometimes stitching together partners, and at all times
touching on themes of scholarship and learning.
In the pages of this publication, you can read 20 such stories of how Plymouth
University research has changed people’s lives in one way or another. These case
studies were at the heart of the Research Excellence Framework submission, which
confirmed our standing as a top-50 university, with world-class research right across
the spectrum of science and technology, health and medicine, business, arts and
social sciences.
It takes time to develop research expertise; it demands a commitment to invest
in people, in teams, in resources. Over and again, these stories reiterate that
hard-earned truth. And what is particularly impressive is the way that we are
able to respond to significant issues when they arise and apply our expertise in
genuinely impactful ways, changing lives in the process, guiding policy change, and
transforming the way we look at the world.
This research also has huge benefits for our students as it underpins our teaching
and learning and enriches the curriculum. It means that our students have direct
access to some of the world’s leading academics, and an exclusive preview of the
knowledge that will inform the textbooks of tomorrow.
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RESEARCH WITH PLYMOUTH UNIVERSITY
Professor
Ray Playford
Deputy
Vice‑Chancellor

An introduction to the research culture and strategy of Plymouth University.
With projects and partnerships around the world, and an international reputation for
excellence that spans science and technology, the arts and humanities, health and
medicine, research at Plymouth University is a global affair. Whether it’s analysing
climate change and the state of the planet’s oceans, pioneering new techniques and
technologies in cancer research or pre-natal diagnoses, or composing music through
neuroscience, Plymouth’s research culture is one based upon innovation and impact, and
a commitment to addressing some of the major challenges facing the world.
The 2014 Research Excellence Framework (REF) demonstrated the sustained progress
we have made in growing and developing our research culture. More than 63% of
our research submission to the REF was found to be world-leading or internationally
excellent, the two highest categories. This was nearly double the score achieved by us
in the Research Assessment Exercise of 2008, and ensured that we retained our place in
Research Fortnight’s top 50 for ‘power ranking’. For the first time, the University returned
four-star rated, world-leading research in all 18 categories that we submitted to. We
scored over or around 80% for four- and three-star research in Earth and Environmental
Systems, Computer Science and Informatics, Psychology, Psychiatry and Neuroscience,
and Clinical Medicine. Indeed, we were ranked number one for Research Output in
Clinical Medicine, which measures the quality of research publication and the number
of citations.

Our research priorities
Research is one of the founding blocks of Plymouth’s mission to advance knowledge and
transform lives through education and research. It’s also one of the four key ambitions of
the University’s 2020 Strategy, which sets out a goal to:
• further develop the institution’s research standing and impact internationally;
• support the conditions needed for world-class research and innovation to flourish;
• ensure that research is built on strong ethical foundations; and
• connect disciplines in novel ways, engaging with stakeholders and funders and
promoting public engagement and understanding.
Plymouth’s research addresses some of the Grand Challenges facing the world today.
These priorities build on identified areas of strength and excellence and are aligned with
national priorities as set by Research Councils UK, the Technology Strategy Board, and
the European Union’s Horizon 2020. The University drives that research strategy through
several key areas.
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Health and Cognition

Pedagogy

Bringing together research strengths in healthcare science,
medicine, dentistry, neural processes, psychology and wellbeing,
the University’s focus upon Health and Cognition supports our
commitment to create healthy communities both locally and
around the world. Working with associated healthcare partners
such as Derriford Hospital, the University is pioneering a ‘benchto-bedside’ methodology in its focus upon translational and
stratified medicine.

Channelled through the Pedagogic Research Institute and
Observatory (PedRIO), the University’s boasts a breadth of
knowledge and expertise range across all aspects of HE
Pedagogy. From teaching sustainability in the curriculum
to understanding the ways in which students experience
higher education in a range of different contexts, the work is
used to enhance the opportunities for learning and personal
transformation which access to higher education brings.

Marine

Supporting researchers

With the broadest portfolio of Marine expertise in Europe,
Plymouth is a recognised world-leader across a huge range of
fields. Grounded in 150 years of marine and maritime heritage,
and a cutting-edge Marine Building driving engagement with
industry and higher education research and development, the
University’s expertise covers marine biology; marine chemistry;
navigation; oceanography; geoscience and environment; coastal
processes; coastal shelf-seas engineering; marine technology
and engineering; marine policy and development; shipping and
logistics; leisure industries; science communication, and law.

Our researchers are innovators in a culture of discovery. They are
passionate about delivering sustainable research solutions and
are open to interdisciplinary working, both within and beyond the
University. Many of the stories contained in this publication owe
a huge debt to such open-minded, enterprising academics. And
behind many of the profiles of our leading academics are teams
and colleagues, who work together to create knowledge and
build expertise.

Earth Science and Sustainability
As one of the world’s leading sustainability-minded universities,
Plymouth engages in research focused on terrestrial science and
issues relating to societal change and stability. Earth Science
and Sustainability represents a broad range of work, including
agriculture and rural affairs, robotics, transport, ecotoxicology
and advanced engineering, as well as key areas of business, such
as tourism, governance and policy, and workplace ethics.

Such a spirit of discovery and enterprise is also fostered
among students. The University encourages students at both
undergraduate and postgraduate level to undertake research to
be autonomous reflective learners; to work in partnership with
staff and external stakeholders to become enterprising, capable,
adaptable and responsible researchers; to be independent,
rational thinkers and responsive to change.

Arts and Humanities
From classical history to the cutting-edge of digital technology,
from performance methodologies to auditory processing,
Plymouth’s research across the Arts and Humanities embraces
innovation and impact. Through the work of experts within the
Institute of Digital Art and Technology (i-DAT) and Innovation for
the Creative and Cultural Industries, much of the work is done
in conjunction with partners such as Arts Council England or
premiered through events such as the Cultural Olympiad.
RESEARCH
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PLYMOUTH’S ROBOTICS TEAM LEAD
THE WAY IN ETHICAL REALITY DEBATE
Professor Tony Belpaeme

It was a project that set out to create
a more socially interactive robot, one
capable of providing companionship
to children in hospitals. Along the way,
however, it thrust Plymouth University into
the very heart of a European debate over
the ethics of human-robot interaction.
“The European Commission – who funded
ALIZ-E to the tune of €8.3 million – warned
us at the outset that this might be a
‘GM moment’ for robotics,” said Tony
Belpaeme, Professor in Cognitive Systems
and Robotics and project lead.
“There was no such debate being had in
the United States or Japan, and the EC felt
that any adverse reaction from the public
could have a detrimental effect upon
Europe’s competitiveness. But at the same
time, they encouraged us to engage with
people, and that has been a fascinating
process and one that I think has been a
great success.”
At its launch in 2010, ALIZ-E, a four-anda-half-year, pan-European collaboration
between nine institutions, considered
whether it was possible to develop a
robot capable of acting as a companion
to a child in hospital. It tasked all of the
partners to use their research strengths,
whether it was speech recognition at
the National Research Council in Italy,
recognition of emotion at the University of
Hertfordshire, or development of ‘cloud’
computing techniques in France to power
the robots’ intelligence.

Health
CHANGING THE WORLD IN 20 PROJECTS

It became apparent, however, that
technology was simply not ready to realise
that vision, with naturalistic, meaningful
conversation beyond even the capability
of cloud-powered artificial intelligence.
But as the project progressed through
consultation and focus groups with

medical staff at San Raffaele Hospital
in Milan – one of the partners – a new
direction emerged, one that placed the
robot in the role of educator.
The ‘Nao’ robots – each standing around
60cm tall, and costing around £10,000
– began to work with children in San
Raffaele, especially those suffering from
diabetes. It quickly became apparent that
the young patients warmed to the robots
as a social presence.
“You could see a tangible social
connection, and a response to the robot’s
‘personality’,” Tony said. “We found that
in this environment, the child was much
more receptive to information, far more
so than when it was presented in other
formats. It was a brilliant insight for us.”
As word of the trial’s success spread, so
other hospitals came on board – three
in the Netherlands, two in London, and
one in Barcelona. It also led to the forging
of close links with patient groups, such
as diabetes associations in Italy and
the Netherlands, which proved hugely
influential in finding families eager to take
part in the trials.
A key part of the project saw Tony and the
Plymouth team take the robots to schools
right across Devon, conducting research
on their interaction with pupils, and
using the results to update the artificial
intelligence algorithms. At the same time,
this offered the team the chance to carry
out some inspiring outreach work.
Tony said: “I think one of the most
profound legacies for us was that we were
able to take robotics research out of the
laboratory, and conduct it in the ‘natural
habitat’, so to speak, of children. We
were the first to do that and to insist on
doing that.”

ALIZ-E came to a conclusion in 2014, with Plymouth drawing
together the research of all partners into a final report. But its
legacy effect is likely to go on being felt in a number of areas for
many years to come. For example, the EC has now funded a new
project called DREAM, which will use the Nao robots in research
with autistic children. It has also resulted in the commercialisation
of the robots themselves and the artificial intelligence routines,
as well as ‘light-face’ technology pioneered at Plymouth in a
parallel project.
But perhaps even more profound has been the headway the team
has made in terms of human-robot interaction, one that could
be applied to hospitals, schools and learning environments, and
homes in the community.
“This wasn’t a new drug we were testing, where staff could very
quickly grasp the concept,” said Tony. “This was entirely new
ground, and we had to overcome a number of preconceptions
about robots among the medics and staff before we won their
trust. Whether it was establishing that the robots did not pose
an electrical interference risk, to defining what was permitted
in terms of physical interaction, we broke new ground with
this project, and we’ve paved the way for similar research in
other fields.”
And with the project being selected by Universities UK as a case
study for its Big Ideas for the Future campaign (and its subsequent
recognition as one of the top ten most life-changing research
projects by The Daily Telegraph), it has had a strong effect upon
the reputation of the team – and recruitment of students.

“It’s certainly played a
role in putting Plymouth
on the international map
for robotics research
and has contributed
towards a tripling of
our student numbers,”
Tony said. “People
know us; our opinion is
valued. Policy makers
and journalists want
to know what we think
about clinical practice,
education, entertainment
and outreach. For
a university, that’s
tremendously important.”

9

RESEARCH

GENETIC HEALTHCARE REFORM HAS
HALLMARKS OF PLYMOUTH’S DNA
Professor Heather Skirton

A couple want to have children but there’s
a history of cystic fibrosis in the family;
who do they talk to about the risks? A man
in his 30s is anxious about the threat of
Huntington’s disease and needs advice on
whether to undergo tests; who can help
him make the right choice?
Until recently, the answer to those
questions was perhaps “no one”, or at
least, no one fully qualified to counsel
and communicate with patients in the
complex and sensitive area of genetics.
But thanks to the expertise and leadership
of one Plymouth University academic in
the Faculty of Health and Human Sciences,
a major advancement has taken place in
genetic healthcare across Europe.
Heather Skirton, Professor in Health
Genetics, has played a fundamental role
in establishing key skills and European
competencies for staff in the field,
effectively creating a stamp of assurance
for patient care.
“Genetics affects people’s health from
conception to death,” Heather says. “And
for those people with concerns about
genetic conditions it is a really complex
situation, bringing together family needs,
with physical, mental and emotional
health, both in the present and the future.
So it seemed madness that, until recently,
the work of genetic counselling was done
with no assessment or evaluation of a
practitioner’s capabilities.”
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That skills-gap was something Heather
experienced for herself when she “fell into
genetics” having started her career as a
midwife and nurse. Finding herself without
some of the answers she needed to do her
job, she enrolled on a masters degree and
PhD, before moving into academia (and
ultimately to Plymouth) in 2000.

During the 1990s, Heather helped to
establish genetic counselling as a
profession in the UK, and as a recognised
expert, was invited to teach health
professional genetic counselling skills at
the annual European School of Genetic
Medicine, aligned to the University of
Bologna. It was here that the concerns of
the continent’s counsellors and nurses
prompted the call for change.
Heather said: “The overwhelming
impression was that they were very
under-supported in their national setting
and there was no rigour in terms of
who undertook these tasks. You had
people who were eminently qualified in a
laboratory environment, but who had had
no training in communication.
“I became aware of the need for a
coherent system in Europe, so that
those nations that did not have a
critical mass of nurses and counsellors
to make a national system could
still have a supporting framework of
competency-based registration.”
Heather was invited onto the FP7 EuroGen
test project, which was already running
to standardise and harmonise genetic
testing across Europe. From 2005 she
led the process of developing a series
of core competencies that could be
applied to health professionals in primary,
secondary and tertiary settings in all
European countries.
This took the form of a five-stage study
to ascertain the views and opinions
of experts in the field of genetics and
genomics from a wide range of European
countries. An initial two-day workshop
with 30 participants from professional and

service-user groups helped to formulate draft competencies,
which were then circulated to a larger group of experts
for comment.
By 2006 they were onto the third stage – a workshop for 55
participants from 16 European countries – which refined the
competencies and developed corresponding learning outcomes
for each. These were then submitted for scrutiny to members of
the board of the European Society of Human Genetics (ESHG)
and subsequently all members of that organisation, before being
endorsed by the ESHG Education Committee in 2008.
In the fifth and final stage, the framework was presented to
another set of key informants, representatives of 43 national
genetics professional societies from 37 European countries,
for feedback. The resulting agreed framework is now in place
across Europe, comprising 18 competencies in areas such as
communication, interpreting genetic results, and psychological
assessment, and covering all of the professions.

“Here in Plymouth we run
the only course in Europe
that offers a postgraduate
certificate in genetic
healthcare for specialist
nurses,” added Heather.
“This has come as a direct
result of our research, and
we now have students
enrolled with us from
around the world thanks to
that reputation.”
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Heather is now the inaugural chair of the new European Board
of Medical Genetics, which oversees the registration and
accreditation process for genetic counsellors, nurses, medical
geneticists and laboratory scientists.
“The work we’ve done has effectively established a Quality
Assurance programme for Europe, and provides an opportunity
for professionals to have their own competence assessed by
external experts,” she said. “But crucially, this is about patient
care and providing the best support and guidance for people
that we can.”
The work has informed the development of numerous masters
programmes in countries such as Hungary, Greece, Romania and
Sweden, and it’s also benefited the University in teaching terms.

RESEARCH

Dr Tom Gale

REVOLUTIONISING RECRUITMENT IN
THE MEDICAL PROFESSIONS
As a consultant anaesthetist, Dr Tom
Gale has experienced for himself the
intense pressure and expectation placed
upon medical professionals who work
in potentially life-threatening clinical
environments. Now as a researcher at
Plymouth University’s Peninsula Schools
of Medicine and Dentistry, he’s helped to
rewrite the recruitment rule-book across
the country.
It’s all down to a five-year research project
by the University for the Department of
Health to look into flaws in the recruitment
process for medical specialists. And it’s
one that’s led to fundamental changes that
are not only being adopted nationally and
internationally but are also filtering through
to other areas such as staff assessment
and development.
“It dates back to 2007 when the
‘Modernising Medical Careers’ initiative
launched in order to standardise
interview methods across the country,”
said Tom. “The idea was that everyone
received a ‘fair crack of the whip’ and
that the best people would get the
job based on multiple independent
judgments, removing any potential
element of influence by the chair of each
interview panel. But the implementation
was rushed – there were numerous IT
issues, and the application of individual
interview methods was different across
the regions. So the Department of Health
funded a pilot in the South West, and we
won a competitive pitch to carry out an
evaluation and develop best practice for
the selection process.”
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The £275,000 project was launched in
2008 and looked into the recruitment of
anaesthetists and emergency medical
and intensive care professionals at
Health Education South West (formerly
the South West Peninsula Deanery). The
first stage focused upon the shortlisting
process, with Tom and the research team
developing a situational judgment test
(SJT) alongside a machine-marked clinical
problem solving test prior to interview
during the 2008 recruitment round.
Results confirmed that a tailored SJT
for posts had acceptable reliability
and correlated well with subsequent
scores at interview compared with other
shortlisting methods. A self-score portfolio
assessment prior to interview was also
piloted in the deanery in 2009 as a potential
mechanism for shortlisting applicants. But
the most dramatic change came with the
interview stage itself, and the development
of a ‘selection centre’ methodology
consisting of work-related tasks to test the
attributes of the candidates. It’s a method
that’d been pioneered for selection
purposes in industry, but had not hitherto
been applied to hospital medicine.
“What we did was genuinely world
leading in its innovation,” Tom said.
“First, we defined the attributes that we
wanted to test, and from there, looked
at how we could develop interview
‘stations’ using role-play and simulation
to test those attributes alongside more
traditional interview methods. Attributes
such as working under pressure,
situation awareness, communication, and
teamwork are very difficult to measure
in a traditional interview, but by using
high-fidelity simulation stations you can
actually observe them in action.”

The pilot created six standardised
stations including structured interviews,
portfolio reviews and four workrelated tasks involving: a high-fidelity
simulation station assessing teamwork,
telephone communication, role play and
a presentation.
Interview candidates would be required
to rotate around the stations under
observation from trained assessors.
Following a discussion of their career
achievements to date, they might then
be thrust into a dramatic recreation of an
emergency, fully testing their ability to
work under pressure.
Based upon the results, in 2010 the
Royal College of Anaesthetists and
the Department of Health agreed a
new standardised national model for
recruitment to anaesthesia using three
of the stations from the pilot. Indeed,
the President of the Royal College of
Anaesthetists said: “This work, of national
importance, has had significant positive
impact to anaesthesia recruitment
and set the conditions for further
improvement towards coordinated
national recruitment.” Scoring matrices for
non-technical skills developed by Tom and
research partner Martin Roberts were also
introduced nationally, along with an online
assessor training tool for all interviewers.
The introduction of a standardised
recruitment method has enabled the
deaneries to ‘cluster’ together their units
of application and restrict the number of
interviews per candidate, thus reducing
costs and wastage.

“The NHS invests a lot of money in developing its medical staff, so it’s important that it
recruits the right trainees and consultants,” Tom added. “We’ve shown that traditional
interview methods are antiquated in this field, and we now have in place something that
is much more robust.”
The use of simulation for high stakes assessment was contentious at the outset of this
project but is now increasing in popularity in contexts such as accreditation of healthcare
professionals and assessment of poorly performing clinicians.
In addition to generating further research opportunities for Tom, the work is also
informing the University’s teaching. In fact, with the securing of a £156,000 grant
from the Higher Education Academy, Thomas has launched TULIPS – Transforming
Undergraduate Learning with Interprofessional Simulation – which uses simulation
to promote interprofessional learning through quality debriefing methods. This has
led to a collaboration with Professor Ruth Endacott from the Faculty of Health and
Human Sciences, to put medical and nursing students through their paces together in
challenging simulated encounters.

“We have 12 students
involved at any one time,
with six participating and
six observing,” said Tom.
“It’s a really powerful
way of ensuring our
graduates are prepared
for the complex world
of healthcare.”
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A HEALTHY DEBATE:
CHALLENGING THE FUNDING MODEL
OF THE NATIONAL HEALTH SERVICE
Professor Sheena Asthana

When the NHS was founded on 5 July
1948, it was done out of an ideal that good
healthcare should be available to all,
regardless of wealth. More than 65 years
on, few would argue that this commitment
to healthcare for all has had anything less
than a profound impact upon life in Britain.
But the assumption that it is meeting the
needs of everyone is being challenged by
more than a decade’s worth of research
from a multidisciplinary team from
Plymouth University.
“Most people believe we have a universal
NHS, one in which everyone has equal
access to care,” said Sheena Asthana,
Professor of Health Policy in the School of
Government. “But actually, by prioritising
healthcare inequalities, economists within
the Department of Health have diverted
funding for healthcare away from those
who need it most – the elderly.”
The origin of the University’s research in
this area dates back to 1999 when Sheena
secured Economic and Social Research
Council funding to produce estimates of
coronary heart disease in English Primary
Care Trusts (PCTs), and then to compare
those figures with actual rates of surgical
intervention (e.g. coronary artery bypass
operations) obtained from hospital data
and other sources.
The results revealed that although the
burden of coronary heart disease tended to
be highest in areas with older populations
– even if those populations were relatively
affluent – hospitalisation and surgical
intervention rates were highest in areas
with socially disadvantaged, and usually
younger, populations.
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“The underlying driver was that those
areas suffering from urban deprivation
were assumed to have a greater

claim to NHS resources,” said Sheena.
“The legitimate healthcare demands
of, in particular, ageing populations in
rural and coastal areas were not being
given appropriate weight within the
allocation formulae used to distribute
NHS resources.”
Sheena, with her colleague Dr Alex Gibson,
began to scrutinise in more detail the
formula that was being used to allocate
budgets to different PCTs. They discovered
that, in 2004–05, just 7% of trusts in
deprived urban areas were running a
deficit, compared with 70% in affluent
rural areas. This, they argued, implied an
underlying flaw in resource allocation
and, at least in part, explained the huge
variations in per capita expenditure on
critical healthcare. For instance, in 2010,
about £4,000 was spent on each cancer
patient in Dorset, compared to £15,000 in
some areas of London.
Having questioned the current ‘utilisationbased’ approach to resource allocation
(whereby the healthcare needs of
populations are predicted by modelling
existing patterns of healthcare use), in
2007 Sheena led an NHS-funded feasibility
study to examine whether a very different
approach could be developed. This
exploited existing large-scale health
surveys to estimate the prevalence
of various illnesses across different
population cohorts (defined by factors
such as age, sex, ethnicity, educational
status and, importantly, location). Applying
these estimates to local areas using
census data, and drawing upon national
cost data, these ‘direct’ estimates could
then be used to allocate resources in a
way that reflected the actual healthcare
needs of populations.

This work was methodologically as well as conceptually
innovative. Paul Hewson, Associate Professor in Statistics, applied
Bayesian statistical methods to ensure that the team were able to
capture and describe all uncertainty around the resulting ‘riskadjusted resource need’ estimates. This allowed policy makers
to understand, in particular, potential problems associated with
allocating fixed budgets to very small populations, such as those
served by individual practices.
This research supported their claims that the existing funding
formula was not fit for purpose, and resulted in the team
being asked to develop a practice-level allocation formula for
distributing the £8 billion mental health budget. This they did using
a ‘casemix-based modelling approach’ – once again using factors
such as age, sex, ethnicity, tenure and employment status to
predict the likelihood that different ‘person types’ would fall into
each of the casemix categories. The team then combined these
likelihood estimates with NHS administrative and census data to
predict the number of people in each practice falling into each
casemix category. Using treatment costs attached to all patients
included in the original casemix study, the final step was to apply
casemix cost distributions to patient counts to generate an overall
estimate of the resource needed to meet the mental healthcare
needs of each practice population.
Sheena said: “We found a complex relationship between
mental health needs, age and deprivation, and this gave rise
to a more nuanced understanding of the geographical pattern
of prevalence. Mental health needs were generally very much
higher in northern England, especially in the major cities.
However, there was also a notable coastal fringe of ‘high-need’
practices which, by and large, reflected the high proportion of
elderly people in retirement hot-spots.”

“We’ve been one of
the few teams to have
scrutinised funding
formulae for public health
services and questioned
their philosophical,
technical and empirical
bases,” said Sheena.
“What we have been
saying is controversial.
It is even politically
difficult to question the
idea that deprivation is
synonymous with public
service need. But our
research has proven to
be methodologically
pioneering, and our results
intuitively coherent.”
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The Department of Health described the model, which was
used for funding decisions from 2009 to 2011 as “a step-change
improvement in the way we model mental health need”. A new
approach to funding has been introduced with the shift to
Clinical Commissioning Groups, but the research continues to
impact on the public sector. The team has written ministerial
briefings, provided evidence to a wide range of stakeholders
from the parliamentary Health Committee to the National Audit
Office and NICE, and been quoted in parliamentary debates and
health journals.
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RESEARCH IN THE BLOOD:
PIONEERING NEW TESTING AND
UNDERSTANDING OF MOLECULAR
BLOOD GROUPING
Professor Neil Avent

There are more than 30 different blood
groups associated with the human
species; understanding the defining
genetics of each has been of fundamental
importance to medical and healthcare
research. Whether it’s assessing the
compatibility of a blood donor for a
particular transfusion, or testing for
conditions such as Down’s syndrome in
unborn babies, the practical application of
that understanding is felt on a daily basis in
hospitals across the country
For Neil Avent, Professor of Molecular
Diagnostics and Transfusion Medicine,
it’s the very life-blood of his research and
has been for more than 25 years. From
foundational work on the Rhesus system,
one of the most complex and important
blood groups, to the development of
clinical methods around non-invasive
prenatal diagnoses, it’s research that has
spanned the ‘bench to bedside’ spectrum.
“I’m a blood grouper by training – I look
at the molecular basis of blood,” said
Neil, Head of the School of Biomedical
and Healthcare Sciences. “But from the
laboratory to the clinical environment,
this knowledge has fundamental and farreaching impacts and applications, from
defining a baby’s blood group and sex
before birth, to assessing the risk that they
might have Down’s syndrome.”
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Neil began his research career at Bristol
University, the National Blood Service and
then the University of the West of England,
Bristol, where he was instrumental in the
development of methods to prenatally
define Rhesus D (RhD) status in the
clinical management of HDFN (Haemolytic
Disease of the Fetus and Newborn). This is
the condition where the mother’s immune
system attacks the fetus if the two systems
are of opposite Rhesus types (positive and

negative), and the mother has previously
been exposed to RhD positive blood and
has developed an immune response to
it. The work contributed directly to the
development of non-invasive methods to
test for RhD, and the first clinical service
in 2001, and was then extended with
European funding through the Special
Non-invasive Advances in Fetal and
Neonatal Evaluation Network, of which Neil
was chair.
Moving to Plymouth in 2009 after
recognising “the University’s commitment
to the field and its readiness to invest
in it,” Neil has built a team and led a
partnership-based approach which
sees team members working with the
NHS in the South West. They focus
upon two major strands: non-invasive
prenatal testing/diagnosis (NIPD) and
blood group genotyping. Using an array
of sophisticated equipment, including
a mass spectrometer called Orbitrap
Velos, a digital polymerase chain
reaction (PCR) machine called BioRad
QX100, and a genome sequencer called
Ion Torrent, the team has the ability to
conduct a wide array of molecular and
genetic experiments.
In the field of NIPD, the work has sought
to improve prenatal diagnoses of several
conditions, reducing the need for invasive
procedures such as amniocentesis, which
has a miscarriage rate of 1% and can
increase the risk of RhD in HDFN.
Neil said: “Around 96% of parents want
to know if there’s a Down’s risk, so what
we’re trying to achieve is a perfectly
safe test for them. For the past ten years
we’ve been able to establish the sex and
blood group of the fetus from maternal

blood, but now it is possible to establish the Down’s risk as well.
Anything we can do to reduce the risk to both baby and mother
has to be a positive step.”
What may be even more ground-breaking is a potential
breakthrough in Down’s testing emanating from the field of
proteomics. Thanks to their work with Orbitrap, and research
undertaken with collaborators in London dating back to Neil’s
time in Bristol, the team believe they may have identified a
‘protein marker’ related to Down’s. If proven correct, it could
ultimately lead to the production of a fully diagnostic test, and
one that would be much cheaper to administer than current
DNA-based tests.
“We’ve made some outstanding progress in the field of testing
for Down’s syndrome, but this is potentially the most exciting
one,” Neil said.
The work surrounding blood group genotyping has been no
less significant, with the legacy of Neil’s 15-year involvement
evidenced by the commercial product BLOODchip. Used to
manage those patients who depend upon blood transfusions to
live – such as those with sickle cell disease – BLOODchip’s ability
to establish the genetic basis of donor samples helps clinicians to
match samples to those in need of transfusion, thus reducing the
risk of complications.

“It’s all about getting ahead
of the game; it’s looking
at new technologies and
applying them so that we
can move forward to a
more personalised form of
healthcare and medicine,”
Neil added. “And as a
team, we’re always looking
forwards to the next
challenge, whether that is
passing the research baton
to my team or ensuring
the breakthroughs we
make are rolled out for the
benefits of patients.”
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At Plymouth, Neil has continued to lead on blood grouping
methodology, working with Sanquin in Amsterdam to develop
a new technique known as multiplex ligation-dependent probe
amplification (MLPA) which can analyse thousands of regions
of the genome at once, like a molecular abacus, counting
chromosomes and identifying irregularities. He’s also at the
forefront of research on next generation sequencing (NGS), which
is expected to replace MLPA and PCR methods for blood group
genotyping in the near future, and could pave the way for all
blood donors to be genotyped.
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PROFILE:
PROFESSOR JACKIE ANDRADE
Professor Jackie Andrade

With a research portfolio spanning
motivation and memory, craving and
consciousness, imagination and
anaesthesia, Professor of Psychology
Jackie Andrade has forged an international
reputation for applying cognitive theory
to real-world problems across a range of
scientific fields.
It’s an approach that has led to significant
insight into the value of psychological
intervention when it comes to developing
self-help tools to aid the clinical treatment
of those battling addiction.
“We have strong desires for those things
that we can achieve in the short term,
things we can visualise easily,” Jackie says.
“But longer, more abstract goals are much
harder to picture. How does someone
begin to imagine what it feels like to be
sober or healthy? We want to take what
we have discovered about mental imagery
and drug cravings, and use it to create
strong desires for healthy behaviours like
getting outdoors and exercising more.”
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Through theory and lab-based research,
Jackie has focused upon the role that
short-term memory and imagery play
in desires and cravings. Working with
volunteers, including people who crave
cigarettes, alcohol or chocolate, she
conducts experiments to measure levels
of craving and find simple tasks that
can selectively block temptation. Briefly
playing the computer game Tetris, making
cubes from plasticine, or vividly imagining
a pleasant scene all reduced unwanted
cravings in her studies. And thanks to
collaboration with the Queensland
University of Technology, this research has
directly informed the development of the
OnTrack online treatment programme for
alcohol problems.

The author of three books and more
than 60 papers, and an elected fellow of
the Academy of Social Sciences, Jackie
also sits on the expert panel for the
Royal College of Anaesthetists’ National
Audit Project on accidental awareness in
general anaesthesia. A leading authority
on how anaesthetic drugs affect memory,
her influence is helping shape future
guidelines for anaesthetists.

“I love that challenge,
and the satisfaction of
using psychological
theories to solve people’s
problems in other fields,”
Jackie says. “The study
of the human mind is
absolutely fascinating
and at Plymouth we’re
at the forefront of a truly
interdisciplinary approach.”
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PROFILE:
PROFESSOR OLIVER HANEMANN
Professor Oliver Hanemann

More people under the age of 40 die
from brain tumours than from any other
cancer. As arguably Europe’s leading
neuroscientist investigating low-grade
brain tumours, the work of Professor Oliver
Hanemann, neurologist and Professor in
Clinical Neurobiology, is having a profound
impact on the potential for effective drug
therapies for patients with this condition.
A unique strength of Oliver’s work is
bench-to-bedside translational research,
especially on low-grade brain tumours.
By identifying and understanding the
mechanism that makes a cell become
cancerous, he and his colleagues
explore ways in which to halt or reverse
that mechanism.
They have identified new therapeutic
targets and drug candidates for merlindeficient tumours, employing cell biology
techniques and unique in vitro models
for brain tumours. A key innovation is fast
track: testing new drugs in human primary
cell cultures leading to innovative phase 0
trials leading to adaptive phase II/III trials.
“Our work will identify a drug-based
therapy to help combat this condition,”
Oliver says. “At present, the only treatment
options are chemotherapy or invasive
surgery. By testing drugs in such a fast
track way we achieve the potential
for making drug therapies available to
patients faster.”
The calibre of the work was recognised
when Plymouth was chosen as the next
research centre of excellence for charity
Brain Tumour Research in 2014, alongside
an existing centre in Portsmouth and new
centres at Barts/UCL and Imperial.
A member of the council for the British
Neuro-Oncology Society, for whom he
leads its research committee, Oliver is the

Director of the Institute of Translational and
Stratified Medicine (ITSMed) at Plymouth
University Peninsula Schools of Medicine
and Dentistry, which works across
traditional boundaries, and in particular
with Plymouth Hospitals NHS Trust.

“Health and medical
research at Plymouth
University has a strong
reputation for excellence,
with individual research
teams achieving important
results,” he says. “ITSMed
brings together those
individual teams into a
powerful one devoted
to carrying out research
projects that have a direct
and positive impact on
human health. Together
across the University,
and in partnership with
research colleagues within
the NHS and research
organisations across
the world, the ITSMed
research teams will make a
real difference.”
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PROFILE:
PROFESSOR DAVID MOLES
Professor David Moles

“It has always seemed odd to me that
it is dentists and patients who are in
the best position to recognise what
improvements need to be made to dental
care, and yet so few academics treat
them as equal partners in research. Our
values at Plymouth University Peninsula
Schools of Medicine and Dentistry are to
actively involve patients and practitioners
as partners to address the problems that
really matter.”
The words of David Moles, Professor of
Oral Health Services Research, are more
than a nod to closer working between
dentists, their patients and academics
– they underpin the research ethos for
dentistry at Plymouth University.
In his role as Director of Dental Research
and Postgraduate Education, David’s
work focuses on reducing oral health
inequalities and finding ways to improve
oral healthcare services. That body of
work has produced insights into a range of
issues, such as the steep socio-economic
gradient in the numbers of both adults
and children requiring hospitalisation for
severe dental problems, and the incidence
of oral and pharyngeal cancer in British
South Asian communities linked to the use
of smokeless tobacco.
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David has also made a major impact in
addressing the lack of dental research
taking place in a primary care setting
and the paucity of dentists equipped to
undertake that research. This he’s done by
establishing a National Institute for Health
Research Academic Clinical Fellow training
programme for primary care dentists;
working with primary care dentists to help
them set the agenda for dental research;
and conducting studies in the dental
primary care setting.

“If we wish to live in a
fair and just society, then
those of us who are in a
position to do so have
a responsibility to help
those who are most
vulnerable and in most
need,” David says. “It is
extremely important to
work for a university like
Plymouth that explicitly
promotes a strategy to
transform people’s lives for
the better.”
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PROFILE:
ASSOCIATE PROFESSOR BING HU
Associate Professor Bing Hu

It’s one thing to be internationally
respected in your field; it’s quite another to
be world-renowned in two. That, however,
is the reputation that heralds Bing Hu,
Plymouth’s Associate Professor in Oral and
Dental Health Research.
An orthodontist by training, Bing turned
away from dental practice in China to
pursue research into tooth development
and tissue engineering. But a desire to
expand his knowledge of the techniques of
molecular biology led to him moving from
Strasbourg to the University of Lausanne
to specialise in hair follicle development
and skin cancer.
“As a dentist the maximum number of
people you can treat is maybe 200,” Bing
says. “As a researcher and scientist with
a clinical background, however, I can use
my knowledge to develop new therapies
which can help many more people. That is
my inspiration.”

trigger secondary cancers, the work is as
cutting edge as it is complementary with
PUPSMD’s translational philosophy.

“I could have stayed in
China and become very
wealthy from a private
practice,” Bing says.
“But I have come to
Plymouth to build
something new. For me,
it’s the application of my
research that’s key. I want
to see how it can be used
for the benefit of patients.”

Joining the Plymouth University Peninsula
Schools of Medicine and Dentistry
(PUPSMD) in 2013, the William J. Gies
Award winner – the most prestigious
international dental research prize – and
author of numerous keynote articles in
journals like Cell, has set about building
a specialist team with the backing of a
prestigious four-year Marie Curie Career
Integration grant from the European
Research Council. The funding will take
forward his research in two key areas: oral
cancer and stem cells, and craniofacial
development and tissue engineering.
From reprogramming bone marrow cells
to build new teeth, to finding ways to
identify and eliminate the ‘satellite’ cells
outside of the tumour boundary that can
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ON TRACK:
HOW PLYMOUTH UNIVERSITY HAS
HELPED DEVELOP ALARM AND TRACK
SIGNALLING SYSTEMS FOR THE
RAIL INDUSTRY
Professor Judy Edworthy

With more than 10,000 miles of track, and
the responsibility for carrying 1.5 billion
passengers and £870 million worth of freight
annually, the railways of Great Britain are a
key part of the national circulatory system.
And like any system, the efficiency and
reliability with which it can transport its
lifeblood are integral to its success.
It’s a story worth celebrating therefore,
that University researchers in the fields
of psychology and mathematics, have
helped the nation’s railways make some
revolutionary advances in areas such as
safe signalling and alarm technology.
“The system for detecting whether trains
are on the track has been based upon a
principle that is several hundred years
old,” said Professor Martin Tomlinson,
Chair of Communication in the School
of Computing and Mathematics. “Each
section of the track has two rails, and so
with the steel wheels of the train, you can
create a circuit. If a train is on the track, it
forms a closed circuit which can be used
to switch on a light or change a signal.”
In 2006 an opportunity arose for Martin
and his team in the Centre for Security,
Communications and Network Research
to use their expertise in coding to help
design a next-generation signalling
system. Entering into a Knowledge
Transfer Partnership with Bombardier
Transportation UK, the team created a
system of binary codes that could be
‘injected’ into the track via a signalling box.
“The key to the work was using
mathematical principles to create codes
that could be up to 100 digits long, and
which had a large enough distance
between them to ensure the overall
system was robust,” Martin said.
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The work became the basis of the EBI
Track 400 product, which underwent
an extremely rigorous testing process
overseen by Associate Professor
Mohammed Zaki Ahmed. Launched in 2008,
EBI Track 400 was lauded by the Institution
of Railway Signal Engineers as “a unique,
exceptionally safe, coding system and
communication technique”, and heralded
for its solving of the potentially dangerous
issue of traction current interference.
The system has since been adopted
by Network Rail – representing an
unprecedented achievement for a UK
company – and has generated worldwide
sales in excess of £6 million per annum
across European, Asia Pacific and
American markets. Its success ensured
the long-term viability of the Plymouth
site, secured more than 60 jobs, and also
resulted in the project winning the ‘KTP
Business Impact Award 2011’, presented by
the Technology Strategy Board.
“It was a very satisfying project to be
involved with,” said Martin. “And the
research will have applications beyond
the railways.”
Alarms are another key component of
the rail network, and it’s in this field –
traditionally the domain of acousticians
and engineers – that the University’s
School of Psychology has played such a
distinguished and influential role.
“One of the most common responses
from people when they hear an alarm is
that it is too urgent or not urgent enough,”
said Judy Edworthy, Professor of Applied
Psychology. “That level of urgency,
which is communicated by a range of
different acoustic parameters, is crucial to
achieving the desired reaction.”

Professor Martin Tomlinson

Years of research dating back to 1993 with colleague
Dr Liz Hellier has established the pair’s reputation and
generated a range of key insights, such as the way
human speakers use those same acoustic parameters
to indicate different levels of urgency, and that
female speakers produce a greater range of urgency
responses from listeners than male speakers.
When the Rail Safety and Standards Board (RSSB),
the not-for-profit company owned by rail stakeholders,
identified a range of issues around alarm
implementation, they began to work with Plymouth’s
psychologists through a series of commercial tenders
commencing in 2004. It involved academics travelling
the length of the country in trains to observe drivers in
action and understand the issues at play.

“You have to match the urgency
of the alarm to the urgency of the
situation,” added Liz. “It is a lesson
we have found time and again,
whether in transport, the health
service, or other areas. Alarm
fatigue can be a killer – but taking
a psychological approach can
reduce the risk of that happening.”
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The result was a remarkably comprehensive set of
tools and guidance for rail professionals, including
a good practice guide to the implementation of
alarms and alerts, covering urgency mapping, alarm
confusability, and considerations when implementing
speech warnings. There was also an interactive alarm
tool, some practical observations on the use of alarms
in drivers’ cabs, and a sound library.
The success of the project, evidenced by companies
such as Bombardier adopting the technology, resulted
in a further project in 2010 when the RSSB invited Judy
to design and document a new Train Protection and
Warning System (TPWS).
“There was a particular need to avoid confusion
with other alarms,” Judy said, “so we came up with a
‘niche’ alarm that did not sound like anything else. Its
frequency was modulated into a warble.”
The work now provides the basis for a new national
standard for TPWS alarms and has been mandated to
be installed on all UK trains since 2012 and is already
installed on some.
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ANTI-COUNTERFEITING RESEARCH
GAINS CURRENCY WITH THE
BANKING SECTOR
Associate Professor Paul Davey

With some 2.6 billion notes in circulation
in the UK, the issue of counterfeiting and
how to tackle it is big business for the Bank
of England and the global companies that
produce currency.
It is in this technologically intensive realm
that a team from Plymouth University has
established the ‘gold standard’ for reading
specialist security threads embedded
in notes. Since 1993 they have provided
consultancy and research to the sector,
working to watertight confidentiality
agreements and handcrafting products
from a ‘Cleanroom’ on campus.
“Millions of pounds are forged every year
and the Bank of England has a number
of mechanisms used to counter it,” says
Dr Paul Davey, Associate Professor of
Electronics and Embedded Systems.
“Some of them are well-known to the
public, such as the feel of the paper and
raised print, the metallic thread and the
watermark. However, there are others
which are not in the public domain, which
can be embedded in the paper at printing
and then checked when the note comes
back in from circulation.”
The long history of research in this field
emerged from complementary expertise
led by Emeritus Professor Des Mapps,
along with Paul and Technical Specialist
Nick Fry, in magnetic storage for hard
disk drive technology. The development
of novel magnetic sensors, advanced
magnetic material, and innovative signal
processing and coding techniques has
seen 25 PhDs completed and around 150
research papers published.
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This expertise was recognised by the Bank
of England in the 1990s when it invited
Plymouth to a consultation, and asked
them to produce a sensor and associated
electronics to detect the security threads
in their notes.
Paul says: “Plymouth was one of the
few universities in the country with
a Cleanroom to the required ISO
level housing equipment for microfabrication and advanced signal
processing capabilities. This facility has
enabled us to develop and build new
technologies to industry standards in a
contamination-free environment.”
Their archetypal sensor, similar in concept
to a reading head in a hard disk drive, is
built using magneto-resistive material
to a design patented by Plymouth and
is housed in a brass shell to enhance
durability. The sensors are made to order
and installed at facilities that produce the
paper notes, reading thousands of miles of
magnetic material embedded in the paper
as it rolls along the production line.
The sensors are able to detect a very small
magnetic signal to a precise tolerance
which ensures a high quality in banknote
production that cannot be successfully
replicated by counterfeiters.
When global company De La Rue signed
a contract to print and supply the Bank
of England with currency in 2003, the
partnership with Plymouth continued
through no less than nine research
projects in six years.
It has resulted in a completely bespoke
system for De La Rue which provides
sophisticated security features for more
than five billion bank notes.

Paul said: “Our sensing heads continually monitor the production
of thread in each banknote. These heads have surpassed
all expectation in terms of their durability and only require
recalibrating in order to ensure that international quality standard
ISO9001 is maintained.”
A spokesperson for the Bank of England paid tribute to the work
done by the team, saying: “Plymouth has developed a sensor
technology based around a novel structured magnetic read
head to monitor the quality in banknote production and fraud
detection. This has had an outstanding benefit enabling all UK
bank notes to be monitored using this technology.”
Due to the confidentiality clauses that keep the technology and
knowledge under lock and key, the outstanding history of this
small team from the School of Computing and Mathematics is one
that has, until now, been chronicled in invisible ink.

“It’s been a fascinating
area in which to work,”
Paul added. “Thanks to
our technology we’ve
been able to make a major
contribution to the security
of British and international
currencies and help
reduce fraud.”
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COASTAL COMMUNITIES ON THE
FRONTLINE OF CLIMATE CHANGE
Associate Professor Mark Davidson

Defined by a coastline 11,000 miles long,
Great Britain has a panoramic, doorstep perspective of some of the issues
associated with global climate change
and rising sea levels. As the storms of this
winter have shown, this can make for some
uncomfortable viewing.
Working to understand the forces at
play within the coastal zone – and the
impact and potential cost to society from
increased storms and floods – are scores
of researchers at Plymouth University.
Chief among them is Associate Professor
Mark Davidson, from the Coastal
Processes Research Group (CPRG), who
has pioneered the use of video cameras
to efficiently monitor and understand
changes to the seafront over time, and
provide valuable information to those who
manage the coastal environment.
“The impact of rising sea levels and wave
heights are global and far reaching,”
Mark said. “And for Britain, and especially
here in the South West, it’s important to
predict how the coastline will respond
to changing conditions, such as the
increased storminess we’ve been
experiencing. Thanks to video technology,
we’re evolving the capacity to predict
changes in the shoreline position over a
period of decades, which is revolutionary
in coastal sciences.”
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The first camera to be installed in the
UK was at Perranporth beach in 1996,
and it’s provided Plymouth with unique
measurements of coastal change along
the 4km wide natural beach and the
forces that have shaped one of Europe’s
strongest macrotidal regions (a 7.5m
vertical difference in water level between
high and low tide). Further cameras
have been mounted at beaches across
the country, all of them networked to

computers at Plymouth, which download
the combination of stills and time-lapse
photography on an hourly basis.
The cameras simultaneously measure
the coastal change alongside the waves
that are responsible for this change, and
the results are capable of showing, in
fine detail, areas of coastal erosion and
accretion. They can even pick out rip
currents, enabling researchers to
“conduct a thorough and robust beach
survey without getting their feet wet”,
according to Mark.
The CPRG team has gone on to develop
Coastal State Indicators, which are used
by organisations with a responsibility
to manage coastal zones, whether for
navigation, recreation or flood prevention.
And they, and Mark in particular, have
helped to coordinate the adoption of video
systems internationally, such as through
the EU-funded £1.3 million CoastView
project, involving seven countries and 14
organisations. The scale of Mark’s work is
such that he’s been named as investigator
on ten peer reviewed video-related
research projects with a value exceeding
£5 million over the past 15 years.
“Our research has a global focus,”
added Mark. “We’re not interested in
developing tools that will only work for
a specific location; we’re developing
models and expertise for use in the global
coastal environment.”
The scientific insight that the University is
extracting from this dynamic environment
is also influencing the country’s climate
and transport strategy. Researchers
from the School of Geography, Earth and
Environmental Sciences, for example,
have been analysing how sea level rises,
and how increasingly violent storms are

threatening – and indeed were able to
break temporarily – one of the most iconic
stretches of railway in the country.
Professor Jon Shaw, of the Centre for
Sustainable Transport, said: “Long before
the storms of February thrust Dawlish
and the future of the South West rail link
into the national spotlight, Plymouth had
been researching the physical geography
surrounding Brunel’s iconic line and the
human and social considerations should
it be lost in the short, medium and long
term. The events of this winter only
reinforce the predictions we’ve made as
to its long-term viability.”
The first stage of the project was to
calculate the current rate of relative
land/sea change, which was done using
sediment cores taken from South Devon
from 2004–09. The resulting calculation of
1.1mm/year, with sea levels rising faster
than for any other region in the UK, caused
the United Kingdom Climate Impact
Programme (UKCIP) to re-analyse and
correct their own rates as part of its UK
Climate Projections science report.
The second stage combined these
findings with historical data on disruptions
to the railway, caused by ‘overtopping’
Professor Jon Shaw

and floods, to predict the levels of service
vulnerability in the future. The headline
figures were that by 2020, problems on
the track could double in frequency, and
by the end of the 21st century, the line
could be effectively rendered unusable,
with services disrupted or lost for 120 days
per year.
Should sea levels rise by more than a
metre, then sea-wall defences at Dawlish
would be breached, and the track would
be inundated on a permanent basis. This
would then have major socioeconomic
implications for Plymouth and West Devon,
as well as the economic competitiveness
of the entire region, on a scale far greater
than experienced even this year. The
findings are now being used by Network
Rail, which co-sponsored the work,
in association with the Environment
Agency and local authorities, for
long-term planning.
Professor Shaw said that other issues
along the line, such as increased rainfall
raising the risk of flooding between
Exeter and Taunton, demonstrated both
the need for a backup rail link away from
the coast, and the importance of taking a
multi‑disciplinary approach to research.
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“We’ve had a real wake‑up
call in 2014, and despite
the repairs, there’s
absolutely nothing to stop
it happening again. We
won’t fix the problem if we
focus all of our energies
upon a single aspect,”
Jon said. “It demonstrates
the need to look at the
issue more broadly,
bringing together worldleading coastal and marine
science, with geography
and social sciences.”
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WELDING RESEARCH AND
DEVELOPMENT INTO COMMERCIAL
OPPORTUNITY AND SUCCESS
Professor Neil James

“Engineering is all about solving problems
and, rather like crossword puzzles, there’s
a lot of fun and intellectual stimulation
in finding an optimum solution and
testing it,” says Neil James, Professor of
Mechanical Engineering.
For the near 20 years that Professor James
has been a part of Plymouth University,
that willingness to confront challenges in
industry and search for answers has been
a defining feature of his research. And
in one rewarding example, it’s resulted
in the collaborative development of
an innovative welding technique and
commercial platform that has changed the
way testing and repair work is carried out
on power plants in South Africa, making
a major contribution to extending their
lifespan and improving safety.
“I’m a mechanical engineer and I’ve been
interested in cracking mechanisms since
the second year of university,” says Neil,
Head of the School of Marine Science
and Engineering. “If you’re interested in
cracking and failure then you’re interested
in materials and their properties and in
joining them together. The most common
industrial joining process is welding.”
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Friction stir welding is a new welding
method, differing from fusion welding in
its use of a rotating tool applied under
pressure to plastically deform and bond
materials together, generating much lower
and more localised heat. This has major
advantages for joint performance and
for joining metals that are hard or even
impossible to fusion weld. Historically,
one of the limitations of friction welding
has been the trial and error approach
needed to identify the optimum process
parameters, such as how much torque
is required, and how fast to feed the tool
along the weld.

This was the issue facing the engineering
sector when Neil began to collaborate
in 1998 with Professor Danie Hattingh,
a former Plymouth PhD student, who
returned to the city on sabbatical leave
from Nelson Mandela Metropolitan
University (NMMU) to work on friction
stir welding and their associated residual
stresses. Funded by the Dutch steel and
aluminium-making firm, Hoogovens (later
acquired by British Steel and latterly
part of the Tata Group), the work led to
several influential papers that assessed
the various influences of tool speed, feed
rate and geometry on residual stresses,
microstructure and defects, and hence on
mechanical and fatigue properties.
The research provided the initial
foundation for a range of subsequent
joint research projects and well-cited
publications. Professor Hattingh returned
to South Africa and developed the
country’s first friction stir welding platform
in 2002. By 2008 the difficult transition
from research laboratory to commercial
industrial practice had been made thanks
to the creation of a new commercial
platform, developed in association with
South African power company ESKOM,
using a modified version of friction
welding, termed Friction Hydro Pillar
Processing (FHPP). This, along with work
completed in a jointly supervised PhD that
researched tool geometry influences and
optimisation, proved to be the catalyst for
commercial opportunities to work with
titanium and stainless steel in a range of
industries including medical, aerospace,
and nuclear.
“Under its commercial application, the
FHPP platform and the patented WeldCore
process that it performs have enabled
power station engineers to take samples
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of safety critical components with much less associated risk
of residual strain on the surrounding area,” said Neil. “They can
then test those samples for signs of creep damage, allowing an
accurate assessment to be made of residual life. This reduces
the risk of catastrophic failure during life extension and can allow
deferring of major capital replacement works.”
In one application at Hendrina Power Station, in Mpumalanga,
South Africa, for example, engineers were faced with a
major replacement decision regarding the rotor discs in its
high‑pressure steam turbines after they reached the end of their
original equipment manufacturer’s (OEM) life calculation. But
when the WeldCore process was used to take core samples
from critical high-stress regions of the disc and perform FHPP
repair, the ‘creep life’ of the turbine was found to be less than 50%
exhausted, which meant the replacement could be postponed,
with a total cost saving of around £65 million.
“Turbine component design is complex and historically the
industry follows OEM replacement recommendations without
testing true life exhaustion of components with complicated
geometries,” Neil said. “This novel WeldCore process of course
has applications for lots of other industries.”
Underpinning much of this work is Neil’s expertise in failure
mechanisms and in residual stress measurement using the
highly specialised field of neutron and synchrotron diffraction – a
process in which neutrons and hard X-rays (i.e. highly penetrating)
are beamed into an engineering structure to help identify
defects and residual stresses. Indeed, but for this work, which
involved a number of peer-reviewed experiments at the European
Synchrotron Radiation Facility (ESRF) and the Institut LaueLangevin in Grenoble, the FHPP platform would not have been
certified for use in the power plant industry.

“It’s been a genuine
research collaboration,
with Plymouth leading on
aspects of the research
and NMMU interested in
the commercial application
of that research,” reflected
Neil. “The net result
has been an increased
understanding of processperformance-prediction
relationships and the
development of industrially
relevant platforms
for manufacturing
and the power
generation industry.”
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The WeldCore process has since been recognised with first prize
in the South African National Innovation Competition in August
2010, and was also awarded the prize for “research leading to
innovation by a group” at the South African National Science and
Technology Forum awards in May 2011.
With 18 peer-reviewed journal papers in leading international
journals since 2003, and 13 papers in international peer-reviewed
conferences, the research partnership with NMMU has proven to
be a meeting of minds and expertise.
RESEARCH

TOUCHING THE VOID:
THE ENVIRONMENTAL AND FLUID
MODELLING GROUP
Professor Peter Matthews

How does a sponge soak up water?
What makes for good quality printing
paper? How fast are the UK’s 14 advanced
gas‑cooled nuclear reactors ageing?

three dimensions – and it is that interconnectivity which is crucial to the ease
with which fluids, such as oil, move
through the network of pores.”

The questions might appear to be chosen
at random, but they’re as interconnected
as the catacombs of pores and tunnels
that lie at the heart of each answer. And
for one specialist team in the School of
Geography, Earth and Environmental
Sciences, they represent just a fraction of
the insight their research has generated
over the course of more than 20 years.

Until recently, the accepted model for
understanding porous materials was the
‘capillary bundle’, which assumes that
the pores are like a bunch of very narrow
drinking straws, all of different sizes but
not connected to each other. The model
developed by EFMG, however, is one
of three-dimensionally interconnected
voids, at a range of micro, and macro
levels. And it’s this dual porous paradigm
that has proven to be so relevant and
transferable across a range of industries,
channelled through EFMG’s software and
consultancy work.

The Environmental and Fluid Modelling
Group (EFMG) is changing the way
science visualises porous materials,
pioneering a new and more complex
model of their structural design and the
way liquids and gases move within them.
And in their market-leading PoreXpert®
product, they’ve distilled this expertise
to create one of the University’s brightest
commercial prospects.
“Porous materials are vital to improving
and sustaining our standard of living,”
said Peter Matthews, Professor of Physical
Chemistry and head of the EFMG. “They
include the underground reservoir rock
from which we extract oil and gas;
catalysts; paper coatings; filters; tablets;
woven and fibrous materials; and soil –
and it is often of great importance to know
the structures of these materials and how
fluids behave and move inside them.
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“However, measuring pore structure is
surprisingly difficult. If you look at the
porous material then only the outer
surface is visible. If the sample is cut
and the surface observed, the sizes
of the holes or ‘pores’ are evident, but
it is impossible to judge the degree
to which they are inter-connected in

Pore-Cor was the first commercial
distillation of EFMG’s expertise, launched
in 1996 on floppy disk, and while never
seriously marketed, it did achieve some
commercial success, such as with British
Gas, who bought the technology to
help with risk assessment for insulation
oil leaks in soil. But as the team, which
includes Dr Maurizio Laudone, Dr Chris
Gribble and Katie Jones, has continued
to win consultancy contracts and grant
bids, including a landmark £1.1 million
Biomedical and Biological Sciences
Research Council grant in 2006 called
‘Understanding Soil Quality and Resilience:
Effects of Perturbations and Natural
Variations on Nitrous Oxide Emission,
Water Retention and Structure’, so that
experience has filtered through to the
next-generation PoreXpert®.
“PoreXpert® was launched in 2012 after
an intensive two-year process with the
University’s intellectual property partners
Frontier IP, but really it’s been in gestation
for many years,” said Peter, who is Director

and CEO of the eponymous spin-out company. “There are
probably a dozen PhD and three post-doctoral theses helping to
power the software’s analytics – it’s been built upon generations
of postgraduate and academic study. And quite simply, there is
nothing else like it.”
Thanks to its ability to upscale from individual pore level to much
larger networks, PoreXpert® has been used to optimise those
products that are defined by their ‘porosity’: catalysts, paper
coatings, soil, ceramics, pharmaceuticals and filters. Omya AG,
for example, has been able to develop dual-porous paper
coating, with the large (macro) pores allowing rapid movement
of the ink, and the small (micro) pores ensuring fast absorption
and drying.
But perhaps its most profound application has been in the UK
nuclear power industry, where its ability to predict ageing and
formation damage has been central to its analysis of the rate of
oxidation of graphite reactors. In particular, the team has been
working for EDF to model and measure the mass loss within the
reactor cores to establish whether it will be possible to run them
beyond their planned lifespan.

“With roots in the
science of soil structure,
we’ve developed an
institutional expertise
in porous materials,”
concluded Peter.
“New technologies,
improved climate
models, and better safety
guidelines for nuclear
power stations have all
resulted – and we’re
confident that’s just
the start.”
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“The EFMG has contributed major advances in the knowledge
of many porous materials, often ones that our customers do not
tell us about!” said Peter. “Much of the work is surrounded by
commercial sensitivity.”
With a £900,000 NERC grant running with Rothamsted Research
and the Met Office to look at the phenomenon called
‘hydrophobicity’, the condition where soil refuses to absorb water,
and significant sales of PoreXpert® from industry and academia
including a global partnership with leading science equipment
manufacturer Thermo Fisher Scientific, the expertise of the EFMG
is more in demand than ever.
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PROFILE:
PROFESSOR JON SHAW
Professor Jon Shaw

A Professor of Transport Geography, Jon
Shaw has been on the fast road to national
recognition thanks to a research portfolio
that has sought to understand the true
costs and benefits of travel to people
and planet.
It’s an approach encapsulated by his most
recent book, The Transport Debate, (his
eighth!), which brings together nearly 20
years of research on travel and mobility,
and frames it through the experience of
the people undertaking those journeys.
“Since 1996, I’ve being trying to
understand holistically where travel,
transport and mobility fit into the
economy, society, and the environment,”
Jon says. “This book brings together those
perspectives but considers them from that
experiential viewpoint.”
It is, says Jon, a question of ‘smarter
choices’; you can’t expect people to leave
their cars at home and use ‘sustainable’
public transport if the service that is
offered to them is poor. And the answers
to travel and mobility conundrums are not
always provided by further investment
in transport infrastructure – they require
a deeper assessment of cultural and
social factors.
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Having researched transport systems
around the world, Jon’s expertise has been
drawn upon by influential bodies such as
the House of Commons Transport Select
Committee. And as Director for the Centre
for Sustainable Transport, he leads an
acclaimed research group that is winning
millions of pounds worth of research
grants and is working across genuinely
impactful projects, from the introduction
of smart ticketing on public transport
to assessing the transport needs for an
ageing society.

“We love flying; we
love riding on trains;
we enjoy driving and
we want to continue to
do them, as hallmarks
of a civilised society,”
Jon says. “But we need to
do it in a way that is more
environmentally friendly,
economically beneficial
and socially just.”
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PROFILE:
ASSOCIATE PROFESSOR
MOHAMMED ZAKI AHMED
Associate Professor
Mohammed Zaki Ahmed

“The energy we received from Mars when
the exploration Rover beamed pictures
back to Earth was less than that generated
by a snowflake landing in your hand,” says
Dr Mohammed Zaki Ahmed, Associate
Professor of Information Technology in the
School of Computing and Mathematics.
The impact of Dr Ahmed’s research,
however, is anything but as gossamer light
thanks to his world-leading insight into
the way communication and code can
transform energy efficiency.
A renowned expert in digital signal
processing, error correction coding,
and communication theory, he’s been a
key member of the Centre for Security,
Communications and Network Research
(see page 24). Working alongside his
mentor Professor Martin Tomlinson,
Zaki has lent his expertise to a range of
projects, from signalling systems in the
rail industry to near-field communication
technology in the housing market, and has
been integral to the centre’s generation
of more than 300 of the best-known error
correction codes.
“We have become addicted to energy, we
can’t get enough of it,” he says. “All around
us we see computers, phone chargers,
flat-screen televisions, and they’re only
using half of their power efficiently; I think
we can do better than that.”
It’s an aspiration that has coursed through
Zaki’s life and work from a formative age.
Growing up in a university environment
in Nigeria, he experienced both the
frustration of extended periods without
electricity, as well as the illumination of
being involved with his father’s research
on soil fertility and crop yield.

An outstanding student and courted by
some of the top universities in the United
States, Zaki came to Plymouth in 1996 to
complete the final year of his degree. He
was so inspired by his teachers that he
turned down the likes of Georgia Tech to
remain in the city and study a masters and
PhD, becoming a permanent member of
staff in 2001.
His work on solar power and energy
efficiency in computers is now attracting
serious commercialisation interest, and
is currently cloaked in confidentiality to
protect its intellectual property. It is, he
knows, a chance to tackle the energy
problem, reducing the amount we
consume and increasing that which we can
produce from renewable sources.

“If I said to you ‘take this
100-watt light bulb and
communicate with me from
a neighbouring city’ you
would think it impossible,”
he adds. “And yet Voyager
is communicating with us
from interstellar space,
billions of miles away
using the equivalent of
a 100-watt light bulb.
That’s inspirational!”
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PROFILE:
PROFESSOR ANGELO CANGELOSI
Professor Angelo Cangelosi

If there is one face that has come to
personify the University’s rapid rise
towards world-class status for robotics
research it is iCub, the baby robot who is
learning and teaching scientists in equal
measure about language acquisition.
The man behind that face, however, is
Angelo Cangelosi, Professor of Artificial
Intelligence and Cognition, and the
Director of the Centre for Robotics and
Neural Systems (CRNS). Together, Angelo
and his team in the CRNS are leading some
of the most profound research projects in
the University – and beyond.
From the development of robots as
companions for children in hospitals
and home-helps for the elderly, to the
re-mapping of computer cognition itself
along biologically inspired lines, the centre
is calling upon the principles of human
cognition to test whether robots can ‘learn’
and develop like children.
“It is relatively easy to build robots for
factories and production lines where they
carry out autonomous tasks with little
variation,” says Angelo, who joined the
University in 1997 as a lecturer in AI and
moved into robotics nine years later. “But
how do you go from that constrained
environment to an open one? What we are
trying to do is design robots that interact
in open and complex environments like
residential homes or hospitals.”

Earth Science and Sustainability
CHANGING THE WORLD IN 20 PROJECTS

It is a question that began to formulate
with the pan-European ITALK – Integration
and Transfer of Action and Language
Knowledge – the project that made iCub
the poster child of robotics research. And
it has gathered pace with subsequent
projects, such as the £3.4 million Marie
Curie international training network,
and the ongoing £1.2 million BABEL:

Bio‑inspired Architecture for Brain
Embodied Language, alongside
the revered Professor Steve Furber,
designer of the BBC Micro and the
ARM microprocessor.

“We believe that rather
than reinvent the wheel,
if we look at the way
nature has evolved
human cognition it can be
used to build machines
that act like humans in
a safe manner,” Angelo
says. “We are bringing
together neuroscience
and psychology to
push robotics in a
new direction.”
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PROFILE:
PROFESSOR CAMILLE PARMESAN
Professor Camille Parmesan

Renowned for her research on the impact
of climate change upon wildlife, and the
first scientist to demonstrate that an entire
species had shifted its natural range in
response to changes in temperature,
Camille Parmesan, Professor of Global
Change Biology, has a truly international
focus – and an international profile.
In her role as Chair in Public Understanding
of Oceans and Human Health, Camille
engages with bodies such as the
International Union for Conservation of
Nature and policy makers in governments
around the world, to raise awareness of
climate change and global warming.
It is a position based upon years of
research and thought-leadership in the
field, as evidenced by her contribution as
a lead author of the Intergovernmental
Panel on Climate Change report in 2007,
which won the Nobel Prize. It afforded
her recognition to the level that she was
selected as one of the 27 ‘Brave Thinkers of
our Time’ by Atlantic magazine alongside
the likes of Barack Obama and Steve Jobs.

and the pulling together of scientific
evidence on levels of emissions that define
‘dangerous climate change’.

“I think it is tremendously
important that the
University has created
this type of role in which
scientists are rewarded
for actively engaging
in communication to
the public and policy
makers,” Camille says.
“And I think that those
universities that do not will
become dinosaurs.”

“This area of science has such an
immediate relevance to society, and that
motivates and inspires me,” Camille says.
“It has genuine impact, and it is vital that
we as an academic community engage
with policy makers and make them aware
of the changes that are happening to our
global systems.”
Camille took up the role, jointly funded
by the Marine Institute and the National
Marine Aquarium, in 2011, joining from the
University of Texas (where she still retains
a lab). She’s been involved with a variety
of projects since, including the first global
meta-analysis of the effect that warming
oceans are having upon marine species,
RESEARCH
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IDENTIFYING AND TACKLING
CHEMICAL AND PLASTIC POLLUTANTS
IN THE WORLD’S OCEANS
Professor Richard Thompson

“You can’t treat the sea as a dumping
ground,” said Steve Rowland, Professor
of Organic Geochemistry, and the
scientist who’s played a pioneering
role in identifying some of the complex
chemicals that are leaked into the oceans.
“Unfortunately, and for a variety of
reasons, that’s what we’ve been doing.”
For more than 30 years Steve’s been at the
heart of Plymouth’s research to improve
knowledge of ‘supercomplex’ mixtures,
such as those created by the breakdown
of crude oil in the sea.
“When people talk about pollution
they are usually referring to individual
chemicals,” Steve said. “But organic
chemicals often exist not as one
compound but as complex combinations
– and the work we’ve been leading
is breaking down these mixtures and
identifying their components.”
It was Steve’s widely cited paper, with PhD
student Mark Gough, published in Nature
in 1990 that began to turn the tide of public
opinion as to the compositions of some
of these unresolved complex mixtures. By
2000, his prize-winning study at the World
Congress of the Society of Environmental
Toxicology and Chemistry, in conjunction
with the late Dr Peter Donkin, had also
demonstrated the toxic effects that some
mixtures were having on marine life.
Perhaps the biggest leap forward came
when Steve’s team developed an analytical
method based on multidimensional gas
chromatography-mass spectrometry. It
was an advancement recognised in 2009
by a €2 million Advanced Investigators
Award by the European Research
Council, which funded the purchase
of cutting-edge laboratory equipment
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that has enabled the team’s analytical
chemistry skills to be applied to a range of
scientific areas.
That has included helping oil companies
understand why their pipes become
blocked with similar chemical mixtures;
working with Birmingham University on
identifying complex mixtures of pollutants
in air; and most recently, playing a forensic
role in identifying the pollutant mixture
that affected thousands of seabirds along
the south coast in 2013. In highlighting
the dangers of these lubricants, known as
polyisobutenes (PIBs), the research helped
influence a rapid change in policy which
made it illegal to wash out cargo tanks and
dump PIBs at sea.
The legacy of this work is also visible
in Steve’s office, with a shelf full of PhD
theses from students who’ve gone on to
form a roll-call of influential scientists,
laboratory heads and oil industry senior
executives. It’s a pipeline of knowledge
passed down to undergraduates through
teaching as well. “I tell my students that
what I’m about to teach them isn’t in their
textbooks yet,” said Steve. “Hopefully,
what we’re doing in the research field
at Plymouth is helping to revise future
editions of textbooks.”
No less profound has been the work of
Richard Thompson, Professor of Marine
Biology, who has demonstrated the
escalating presence of microscopic
plastic particles in the world’s oceans. This
research has catapulted Richard into an
advisory capacity with policy makers and
conservation agencies worldwide.
“We live in a disposable society, where
30% of the plastic we produce is used
for packaging that we throw away within
a year of manufacture,” said Richard,

Professor Steve Rowland

who first identified the need for research during conservation
beach cleans while he was a PhD student. “You can understand
why we produce so much plastic – it’s incredibly useful, it lasts
a long time, and is lightweight – but it’s also creating a global
waste management problem, and this is especially true in the
marine environment.”
Joining the University in 2001, Richard began to research the
existence of microplastics. Using archived plankton samples held
at the Sir Alister Hardy Foundation for Ocean Science, Richard’s
team showed that the abundance of small fragments of plastic,
which they described as ‘microplastic’, had increased significantly
since the 1960s. The findings of this first study on microplastics
were published in the journal Science in 2004.
Since his first description of microplastics, and funded by bodies
such as the Leverhulme Trust, Richard’s team has demonstrated
that a range of organisms ingest microplastics and that in some
contexts these particles can transfer contaminants from sea water
to marine life.
“We know that plastic undergoes continued fragmentation in the
water,” Richard said. “We can see the damage caused by large
items when they’re swallowed by animals or snare them, but the
evidence as to the potential impacts from microplastics needs
further research. I’m constantly asked ‘What should we do to
reduce the problem of plastic waste in our oceans?’ and this has
become a major strand of my work.”

“In my opinion there is
considerable hope we
can resolve this problem,”
Richard said. “We all
use plastics every day,
so whether it’s a plastic
bag we choose not to
take home from the
supermarket or a bottle we
recycle, ultimately it will
be the collective actions
of many that will make
the difference. All of us
are part of the story: the
problem and its solutions.”
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Richard has presented his findings to the UK House of Commons
Science and Technology Select Committee, the European
Parliament and to US Secretary of State Senator John Kerry. He
has worked with the United Nations Environment Programme
to identify ‘Global and Regional Solutions to the Marine Debris
Problem’, and recently presented to the European Commission
Conference HOPE (Healthy Oceans – Productive Ecosystems) and
the International Resource Panel of the United Nations. The team’s
research has also been translated into policy within the European
Marine Strategy Framework Directive in 2010.
One of the keys to his success has been interdisciplinary
collaboration, working with environmental chemists, biologists,
and psychologists to look at the factors that influence human
behaviour in relation to littering.

RESEARCH

HARBOURING AMBITION:
FALMOUTH AND PLYMOUTH MAP OUT
A SUSTAINABLE FUTURE
Professor John Dinwoodie

The long-term viability of Britain’s smalland medium-sized ports has been
increasingly called into question in recent
years in the face of stiff competition
and the challenges of complying with
necessarily strict environmental guidelines.
But a project between the University and
Falmouth Harbour Commissioners (FHC)
may have mapped out a strategy to help
small ports weather the storm and chart a
path to a more sustainable future. Thanks
to an award-winning Knowledge Transfer
Partnership (KTP), the team has developed
a Port Sustainability Management System
that’s attracting interest from around
the world.
“Small- and medium-sized ports are the
Cinderellas of the sector,” said Dr Sarah
Tuck, a specialist in maritime business,
and the academic supervisor of the KTP.
“They used to be seen as desirable in
themselves, a public good, and necessary
for the local economy both for providing
access to international markets and as the
creator of high-quality jobs.
“But more recently, they’ve faced
immense environmental, social and
economic pressures as well as demands
for improved governance.”
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That was the position that FHC found
itself in prior to its successful application
for KTP funding, backed by the Natural
Environment Research Council and the
Economic and Social Research Council
(ESRC). Though a relatively small port, it
has operational oversight for all maritime
operations, including the UK’s largest
off-shore bunkering facility (the process
by which ships take on fuel) within
what is the world’s third largest natural
harbour, and home to some extremely
sensitive environments.

As a former Merchant Navy officer with
experience of sailing around the globe on
oil tankers, and working on smaller coastal
ships in the South West, Sarah has seen
for herself the realities facing ports and
has been able to use that insight in her
research at the University to date. And so it
was, in 2008, that the KTP provided an ideal
opportunity to bring it all together.
Working with Professor John Dinwoodie,
leader of the international shipping and
logistics group, and Dr James Benhim, an
environmental economist, Sarah liaised
with KTP associate Harriet Knowles,
Falmouth Harbour Master Mark Sansom
and the team at FHC. The team developed
a stakeholder management system,
and a port sustainability management
system that underpinned the commercial
operation of the port.
“We bounced around lots of ideas
and drew upon our combined
expertise,” Sarah said, “and together
we began to formulate a framework
for sustainable port operation and
development with an evidence-based
approach to environmental and
socio-economic issues.”
Gathering that evidence generated
opportunities for a wider team under
the Marine Institute umbrella, including
a postgraduate student who analysed
tidal data so that accurate models could
be built to show which beaches might be
at risk from potential oils spills. The team
also plotted exact anchorage points of
ships in relation to areas of environmental
sensitivity, such as the dead maerl bed
of calcified, hardened seaweed found in
the estuary and Falmouth Bay, and looked
at the risks surrounding the exchange
of ballast water in ships’ tanks, such as
through the introduction of alien species.

Harriet Knowles

The issue of stakeholder management and communication
was also central to the project, with the team working with FHC
to improve links with a range of groups including schools and
sustainability organisations, staging events, being more proactive
in their communication, and producing a range of user guides
and resources.
The KTP resulted in Harriet being taken on as Maritime Sustainable
Developments Officer (now Manager), and positive outcomes
for the FHC, including the creation and safeguarding of jobs,
a reduction of fuel usage by almost 25,000 litres, a reduction in
costs, and improved relations with stakeholders and confidence
in their auditory abilities. The partnership was also recognised
with the award of ‘Best Application of Social Science in a KTP’ by
the ESRC in 2012.

“Our research is ongoing,
and it’s evolutionary,”
John said. “It’s a marriage
of business and science,
and could have a lasting
impact upon small- and
medium‑sized ports
around the world!”
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“The impact for FHC was nothing less than the safeguarding and
transformation of their operation,” said John. “By successfully
bringing together business needs with a commitment to
protecting those local environmental ‘jewels’, they’ve become an
exemplar for the sector.”
“The ports that survive are the ones that adapt and embrace
their environmental role,” added Sarah. “Where the University can
add value is through the application of its academic expertise to
guide that adaptation process.”
That guidance is gathering pace in the sector – indeed John
and researcher Dr Andrei Kuznetsov have recently delivered
an 11-point checklist for small ports, covering topics including
environmental practice and management, proactive partnerships
and strategic planning. This followed a three-year project working
with 20 ports in Devon and Cornwall, Hull University, and FHC.
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PIONEERING MARINE PROTECTION:
DIVING DEEP FOR EVIDENCE OF
CORAL DESTRUCTION
Dr Kerry Howell

It was on a French fishing boat in the North
Atlantic in 1998 that Professor Jason HallSpencer first realised that the textbooks
might need some rewriting. Working as
a deck-hand on board the vessel off the
coast of Ireland he watched in amazement
as its nets started to bring up lumps of
coral from the seabed.
The discovery was to set in motion a
programme of investigation at Plymouth
that has ultimately provided the evidence
for the creation of Marine Protected
Areas (MPAs) and has redefined our
understanding of cold-water coral reefs.
Thanks to robot vehicles capable of diving
down to depths of 1,300m, innovative
predictive mapping techniques, and
the odd submarine trip, members of the
School of Marine Science and Engineering
have identified vast forests of coral
off the coasts of Scotland and Ireland,
and even up in the Arctic Circle. In the
process, they’ve uncovered evidence of
catastrophic damage done by modern
fishing methods – and proposed
innovative methods to police against it.
Jason said: “Coral reefs offer fish a place
to breed, to feed, to hide, and they act
as hotels for invertebrates that otherwise
wouldn’t be there. If we bulldoze them,
we’ll destroy that ecosystem – and these
spindly reefs cannot withstand the impact
of tons of metal dragged by fishing
vessels. One trawl can cause thousands of
years’ worth of damage.”
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Dr Kerry Howell, Associate Professor
of Marine Ecology, has played a crucial
role in surveying and mapping the deep,
providing the evidence for governments
and bodies such as the International
Council for the Exploration of the Seas
upon which to base their decisions.

Kerry joined the University in 2005 from the
government’s Joint Nature Conservation
Committee, where she had been their
off‑shore expert. “From the other side
of the fence I could see the need and
societal value of university research,”
she said. “And Plymouth is quite simply
one of the best when it comes to
applied science.”
Gathering that research has seen Kerry
spend weeks at a time out at sea, using
multibeam sonar technology to visualise
the seabed and its underwater structures.
She said: “We multibeam huge areas of
the sea and then use video equipment
to analyse the type of terrain in which
we find the cold-water corals. It means
that when we find similar terrain, we can
predict with far greater certainty that they
may be home to corals as well. We’ve
been able to build up a rich picture of
entire ecosystems, and that’s been used
directly in the designation of MPAs.”
Their combined work has directly informed
and shaped the implementation of global,
European and national policies, such as
the Oslo-Paris Convention (OSPAR), the
European Habitats and Species Directive,
and the Marine and Coastal Access Act
(2009). That act led to the creation of two
initial MPAs at Rockall Bank and Hatton
Bank, covering just over 20,000km2 in total.
It was a move backed by the North East
Atlantic Fisheries Commission (NEAFC),
which agreed to implement fishing bans in
these areas.
Bottom trawlers are banned from entering
the MPAs, and are monitored via their
transceiver box, with fines and the threat
of gear being impounded for those who
stray into protected waters.

“People said that it couldn’t be enforced,”
said Jason. “They said the areas were too
far away and you couldn’t use spotter
planes, or the navy or coastguard. But by
harnessing the technology of the Vessel
Monitoring System, we’ve been able to
propose a solution that can track the
location of all ships in British waters.”
More MPAs have since been established
on the basis of further Plymouth research,
and it has also resulted in the European
Commission’s Directorate-General for
Maritime Affairs and Fisheries supporting
the implementation requirements of the
European Marine Strategy Framework
Directive, specifically the initial
assessments which all member states
must undertake.

“What we’ve achieved at Plymouth
represents a major step forward in the
management of the marine environment,”
said Kerry. “By presenting the evidence
and proposing solutions, we’ve helped
support change for the better.”
While unmapped coral reefs are still being
destroyed by modern fishing methods,
so the need for continued research is
clear. Kerry is now leading a £1.2 million
NERC-funded consortium to understand
how different populations of marine life
connect with one another at different
depths, and there is also work under
way – with Jason involved – to look at the
management of both Britain’s coastal
waters and the high seas.
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“We’ve come a long way
since 1998 when the only
people who seemed to
know about the reefs
were the fishermen,”
said Jason. “But we have
to continue to renegotiate
the way we use the
marine environment. The
long-term sustainability
of the fisheries depends
on complex habitats, so
we need a network of
protected areas where
damaging practices
are banned.”
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THE ACID TEST:
PLYMOUTH PIONEERS UNDERWATER
SCIENCE TO UNDERSTAND THE STATE
OF THE PLANET’S SEAS
Professor Jason Hall-Spencer

Ocean acidification has repeatedly
bubbled up as a topic of debate in the
scientific community over the past
decade. While the process itself is well
understood – carbon dioxide is absorbed
by the oceans, reducing pH through
the production of carbonic acid – the
long-term implications for the marine
environment and society in general are
harder to fathom.
But thanks to a team of marine biologists at
Plymouth and the insight they’re providing
through pioneering underwater research,
policy makers around the world are now
establishing guidelines and committing to
further investigation to begin to address
the issue.
The University’s engagement in ocean
acidification research dates back to the
1980s, when Professor John Spicer (see
page 51) pioneered research in aquaria
that replicated the effects of increasing
carbon dioxide levels. The work that
followed established a world-renowned
ocean acidification research community
in Plymouth, with experts working on a
number of EU- and NERC-funded projects.
Augmenting that lab work has been an
influential programme of underwater
research led by Jason Hall-Spencer,
Professor of Marine Biology, which has
pioneered the use of ‘natural analogues’
as windows into the potential future of
the oceans.
“The waters around volcanic vents are
high in carbon dioxide – you can see the
CO2 bubbles rising out of the seabed,”
said Jason. “It’s like a natural laboratory,
and one that has been operating for
thousands of years.”
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It was on a deep sea research expedition
in the Mediterranean in 2002 that Jason
first saw seabed gas vents, off the coast
of Ischia in Southern Italy. Three years
later he returned to investigate further,
camping on the rocks, snorkelling every
day to survey the terrain, and conducting
pH measurements.
Jason said. “I knew I had to assemble a
team: I needed a volcanologist; some
physiologists; a negotiator so we could
access the site. I needed people who
were able to conduct scientific research
under water and that is quite rare.”
From the UK, France, Italy, and Israel those
experts were recruited, and they were
joined by Plymouth University students who
played a key supporting role on the initial
trip, when for a month, the team studied the
ecology of the area, developing a picture of
how marine organisms lived along natural
gradients of CO2.
It resulted in a landmark paper published
in Nature in 2008, and paved the way for
numerous expeditions to underwater
volcanoes for a wide range of studies
looking at the effects of increasing
carbon dioxide levels on marine bacteria,
algae, plankton, sponges, corals, worms,
crustaceans, molluscs, and starfish. Much
of that work has involved transplanting
species to and from areas of high CO2 to
study the effects, and it has generated
crucial insights into the complexity of
ocean acidification.
“One of the things we discovered is
that when corals are transplanted into
acidified areas they are absolutely fine
during autumn, winter and spring,” said
Jason. “But in the summer, with the
warmer temperatures, the carbon dioxide
is lethal to them. It is that double whammy

of temperature and acidification that’s the key to understanding
what lies in store – and that demonstrates the value of studying
natural environments where these factors are brought together.”
The work has catapulted Jason into the policy arena, and led to
a host of opportunities around the world. For example, he was
asked to contribute to the Intergovernmental Panel on Climate
Change and help draft policy documents for a range of EU and
UN programmes. Evidence provided by Plymouth was used by
the United States when it drew up its FORAM Act in 2008, and has
become part of the country’s school curriculum.
It’s contributed substantially to the setting up of a £12 million
Ocean Acidification Research Programme, and the team assists
the government in their delivery of statutory obligations under
national legislative drivers. In the words of the United States
Department of Commerce, “The influence of the research carried
out by the Marine Carbon Research Group at Plymouth University
is international.”

“The work we’ve done
has confirmed to me the
importance of seeing
things with your own two
eyes,” said Jason.
“I’m a field biologist and
my motivation is to show
people what is happening
so that they can make
the right decisions for
the planet.”
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Jason’s research group consistently draws attention to marine
environmental problems and then focuses on solutions to those
problems. They are now working to improve food security in south
east Asia through learning how shrimp and shellfish farmers in
Brunei cope in areas that are already affected by acidification.
“It’s just as important to know what can survive in future climate
scenarios if we’re going to be able to fish the oceans sustainably
and feed the growing population,” he said.
With more than 500 dives in support of University research, Jason
has been able to provide a unique perspective on the issue – and
one that universities in Australia and Japan are now following as a
model of research.
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A BURNING ISSUE:
UNDERSTANDING HOW FIRES
CAN IMPACT WATER QUALITY IN
RURAL AREAS
Dr Will Blake

Perhaps it’s one of nature’s little jokes:
the way that fire can set off a chemical
chain reaction that pollutes nearby water
precisely when it’s needed most. But every
year it proves to be no laughing matter
for people around the world when vital
reservoirs are placed under threat due to
algal blooms in the wake of wildfires and
soil erosion.
Thanks to the research of a specialist team
at Plymouth University, however, land and
water management authorities across
Australia, Europe and the UK are beginning
to understand the process and take
preventative measures.
Researchers in the Consolidated
Radioisotope Facility, located within
the School of Geography, Earth and
Environmental Sciences, have amassed
more than a decade’s worth of study into
soil erosion caused by changes in its
hydrology following wildfire.
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“In normal conditions, when rain falls in
a forested area you expect the rainwater
to soak into the soil because it has lots
of holes, lots of organic matter,” says Dr
Will Blake, Director of the facility. “But in
a fire, that organic matter is burned and
the resulting ash blocks up those holes,
making it less permeable. There’s also
a chemical process that takes effect, a
complex response to fire, where natural
oils from trees are released, effectively
coating the soil and making it water
repellent. Fire can enhance or destroy
this depending on temperatures reached.
The critical thing is that the burned
layer and ash contains nutrients such
as phosphorus. When it rains, that layer
gets washed into streams and rivers,
creating nutrient pollution and risk of toxic
algal blooms.

Will began researching the soil erosion
issue with colleagues at Swansea and
developed research on water quality when
he joined Plymouth in 2003. He helped
establish the Consolidated Radioisotope
Facility three years later and has spent time
in the field working in countries with a high
risk of fire such as Australia and Greece
on funded studies, consultancies and as a
Visiting Fellow.
By using geochemical and radiometric
methods, the team can trace the journey
of the soil from furnace to fresh water
thanks to naturally occurring atmospheric
radioactivity that attaches itself like
‘invisible ink’ to the surface; so when the
soil moves, the radioactivity moves with it.
The team also use magnetic tests, as fire
alters the magnetic properties of soil, so
it’s possible to tell apart those particles
that have been burned from those
that haven’t.
Will said: “We estimate that there can
be a ten-fold increase in the amount of
nutrients flowing into rivers following a
fire – that’s equivalent to the pollution
you’d get with intense farming. By
understanding the process by which
nutrients get into the water system, we
can take strategic action between the
fire and the rain to minimise the potential
impact. If burnt material can be retained in
the slopes then it will stabilise over time.
Land managers therefore have a window
of opportunity to identify gullies and
pathways where the rainwater will flow
and stymie its progress.”
That insight has helped bodies such as
the Sydney Catchment Authority put in
place mitigation strategies, such as using
(and protecting) riverside forest areas,
or netting gullies and channels through

which sediment carrying rainwater flows.
The work has also raised awareness of the
problem much closer to home, especially
here on Dartmoor, with the team liaising
with South West Water over the risks
associated with moorland and upland
areas, particularly with reduced grazing
patterns leaving more ‘fuel’ on the land. It’s
paved the way for incentives for farmers to
manage their land through scrub control.

“As we experience climate change, so
the risk of fire increases – and as we
have seen in recent years, this is not just
an Australian or Mediterranean issue,”
Will added. “Whether it is wildfires or
managed burns, we need to be aware
of the links between the land and the
water. Thanks to Plymouth’s research,
that risk to our water quality is on the
national agenda.”
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PROFILE:
PROFESSOR DEBORAH GREAVES
Professor Deborah Greaves

Renowned for her research in
computational fluid dynamics – the
modelling of fluids using algorithms and
equations – it is in the very hands‑on
environment of the Marine Building
that Deborah Greaves, Professor of
Ocean Engineering, is spearheading
the University’s work in marine
renewable energy.
As Director of the COAST (Coastal, Ocean
and Sediment Transport) Laboratory and
the University’s academic lead in the
realm of coastal and ocean engineering,
Deborah not only played a founding role
in laying down the specifications for the
building’s cutting-edge wave tanks and
flumes ahead of its 2012 opening, but
has led and been actively involved with
a number of major research projects
and commercial tests that have quickly
established the facility on the regional,
national and international stage for marine
energy R&D.
They’ve included the EPSRC-funded study
to test new, flexible concepts in marine
energy conversion and the pan-European
€2 million SOWFIA, which examines
how wave farms can operate within EU
directives for environmental conservation.
It is profile-raising projects such as these
that has led to Plymouth becoming a
member of the SUPERGEN marine energy
consortium, and hosting their first-ever
annual assembly to take place outside
of Scotland.
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“Coastal engineering and marine
renewable energy are trying to address
some of our most pressing issues: climate
change, rising sea levels, increasing
storminess, and the security of our energy
needs,” says Deborah. “So finding that
balance between supporting the sector
and protecting the environment is key.”

With Plymouth now awarded City Deal
status by the government – effectively
a mandate to forge ahead with marine
renewables development and investment –
Deborah is set to play a key role in that
balancing act.

“I’ve always been
fascinated by water,
the sea, and waves,” says
Deborah. “I grew up at
Wembury Point, so joining
Plymouth in 2008 was in
many ways a return to the
sea for me.”
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PROFILE:
PROFESSOR JOHN SPICER
Professor John Spicer

“I want to know how animals work where
they live, not just in the laboratory,” says
John Spicer, Plymouth’s world-renowned
Professor of Marine Zoology. “And when
things change in the ocean, what effect
does that have on its inhabitants?”
These are some of the questions that have
fascinated John since the day his fouryear-old self looked down into a rock pool
on the Isle of Cumbria in the Firth of Clyde
and wondered how shrimps were able to
crawl out of the water, and why they would
want to!
These questions John would answer in his
PhD years later, and the first of many he
has applied himself to through laboratory
research, field experiments, and crucially,
field observations. It’s an approach to
ecophysiology (the study of how animals
work where they live) that he relishes,
a ‘detective game’ that unfolds in the
interaction between the three approaches.
Internationally recognised for his work
on ocean acidification – in particular his
involvement with the government-funded
consortium investigating its impacts –
it’s his research on the threat to marine
biodiversity posed by rising temperatures
and falling oxygen levels that he considers
most urgent.

“Science is not just knowledge, it doesn’t
exist in a book,” John says. “It is caught
and not taught. It relies upon human
activity, building models of nature, testing
and refining them.”
From low oxygen affecting krill placed
in specially made cages lowered into
Swedish fjords, to examining how
crabs, shrimps and snails make survival
‘decisions’ in CO2-rich waters, John is
still building models – and passing on his
passion to his apprentices.

“Research and teaching
are one and the same
for me,” John says.
“The research‑informed
ethos of our degrees
makes them some of
the best in the world:
we’re training the
next generation of
marine biologists.”

The author of over 150 scientific papers,
not to mention the key text on biodiversity,
found in every school in the United States,
John recently completed a defining
analysis for the Journal of Experimental
Biology, an exercise in deconstruction
which saw him ripping into some of
his own past work and methodology
as a way of reconstructing a more
realistic ecophysiology.
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PROFILE:
PROFESSOR GERD MASSELINK AND
PROFESSOR PAUL RUSSELL
Professor Gerd Masselink

It is at the dynamic meeting point of the
oceans and the coast that you’ll find a
Plymouth research partnership that is
contributing world-leading insight into the
forces shaping our marine boundaries.
Gerd Masselink, Professor of Coastal
Geomorphology, and Paul Russell,
Professor of Coastal Dynamics have
brought together their complementary
expertise and fused around them a team
of scientists, technical staff and students
whose coastal fieldwork is unparalleled in
the UK.
From studying the behaviour – and
predicting the danger – of rip currents in
conjunction with the RNLI, to mobilising
a ‘flying storm-watch’ unit that travels
hundreds of miles at a few hours’ notice to
beaches across England, Paul, Gerd and
their team are at the very elemental end of
the research business.
“One of the big questions in coastal
science is ‘What are the likely effects of
climate change on our coastlines’?” says
Paul. “In particular, how will sea-level
rise and any changes in winds, waves or
storminess affect our coastlines? Which
parts of the UK coast may become prone
to flooding or erosion in the future?”
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“Coastlines are incredibly dynamic,” adds
Gerd. “I’m interested in how sediment
moves along them – through waves, tides
and currents – and how that changes the
way the coast looks and functions. And
our research considers those dynamics
along different scales, from individual
grains of sand to entire sea levels.”
A European Surf Champion turned physical
oceanographer, Paul joined Plymouth
in 1992, and was a founding member of
the Coastal Processes Research Group.
He now heads the University’s Centre for
Research in Coastal and Ocean Science
and Engineering.
Gerd joined the University in 2004, and is
Associate Head of the School of Marine
Science and Engineering. Together, they
have authored more than 100 refereed
journal papers, supervised 20 PhDs to
completion and, since 2000, earned in
excess of £4 million of RCUK grant income.
And in 2013, they led the organising
committee of the world’s largest
coastal conference, the International
Coastal Symposium, which was held
at the University, with 500 delegates
in attendance.
They have also helped to build both a
substantial state-of-the-art equipment
base for studying coastal waves, currents
and morphology, and a sustainable
knowledge base of experienced research
staff and students who drive forward the
‘labour intensive’ research projects landed
by the group.
Among them have been the Natural
Environment Research Council-funded
Dynamics of Rip Currents and Implications
for Beach Safety project, in conjunction
with the RNLI, and more recently the New
Understanding and Prediction of Storm

Impacts on Gravel Beaches, funded by
the Engineering and Physical Sciences
Research Council and involving study
across nine gravel beaches in England.
“There is a strong element of application
in our work,” says Gerd. “Whether it is the
development of predictive tools to help
beach managers and lifeguards assess rip
current risk, or liaison with policy makers,
such as through the Marine Climate
Change Impact Partnership Annual Report
Card, it is important that we try to apply
the science to the benefit of society.”
A strong personal connection with the
sea runs deep for both academics. For
Gerd, it’s rooted in his native Netherlands,
a country whose precarious position
below sea level has inspired a remarkable
tradition of exporting knowledge, from the
experts who drained the Fens in the 1600s
to the engineers who helped build Dubai
and shore up Vietnam. While for Paul it’s
found in the dynamics of the water itself.

“I still remember my
first ride, standing on a
surfboard and looking
down at the water moving
underneath,” Paul says.
“That water motion
associated with breaking
waves also shapes
our coastlines and it is
something I have spent the
rest of my life studying.”

Professor Paul Russell
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SAFER ONLINE BEHAVIOUR AND
THE IMPLICATIONS OF ‘SEXTING’
IN SCHOOLS AND SOCIETY
Professor Andy Phippen

The rise and rise of the smartphone has
placed in the palm of the hand all of the
power and possibilities of the internet.
But, to coin a phrase, with power comes
responsibility; and with iPhone and
Android arise ethical issues surrounding
online behaviour and interaction.
One of the particular areas of concern
has been the practice of sharing explicit
images or videos, known as ‘sexting’. And
it’s in this area that Plymouth University
research has raised awareness of the
prevalence of the problem and helped
shape guidelines for government and
schools to manage it.
“Why do teenagers do it? It’s a question I
get asked all the time,” said Andy Phippen,
Professor of Social Responsibility in IT.
“But playing devil’s advocate, why would
they not? In behavioural terms this is
nothing new; technology has simply
enabled them to do it on a more public
stage. Youngsters want to be liked, and
this kind of behaviour is generally borne
from low self-esteem and the desire to
seek attention and validation.”
Andy has been researching online
behaviour for a number of years and was
commissioned by the South West Grid for
Learning, the UK’s biggest online safety
charity, to investigate the issue of sexting
in 2009. The first stage of that project
involved an online survey, designed in
collaboration with Barnado’s, parents and
teachers, and administered to 30 schools
across the west and south of England.
Asking some 1,150 children for their
understanding about image and video
sharing, the survey revealed that 79% used
digital technology to take and distribute
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images/videos; 40% did not see anything
wrong with viewing a topless image; and
15% did not take issue with naked images.
What it went on to divulge was the
prevalence of sexting: with 40% said
they knew friends who carried out such
practice; over a quarter reported that
sexting happens regularly or all of the
time; almost a third knew people who’d
been adversely affected by sexting; while
fewer than a quarter said they would turn
to a teacher for help if they were affected
by issues related to sexting.
“There were a lot of people who
expressed surprise at the results,” Andy
said. “But just look at the world of celebrity
and the number of famous people who’ve
publicly admitted to sexting; we have
music stars who repeatedly take pictures
of themselves in various states of undress
and share to their social media profiles.
Who are the positive female role models
for our young girls? It’s a real struggle.”
The second stage of the project was a
qualitative one, involving 12 focus groups
with year nine pupils (aged 13–14) from six
different schools, and three exploratory
focus groups with younger children
aged 10–11 from two different schools.
The sessions with 150 children in total
revealed new concerns and trends in
sexting, namely that it was considered to
be routine, it happens as a precursor to
relationships, and they were unlikely to
discuss the issue with adults.
The research went forward to be part
of the evidence for the cross-party
parliamentary inquiry into online child
protection, which made eight key
recommendations to enhance child safety
online, including better support for internet

safety education and initiatives. Andy has gone on to advise
the government directly, and his research has also informed a
programme of briefings for Ofsted inspectors.
Much of Andy’s work is now done in conjunction with the UK
Safer Internet Centre – an amalgamation of South West Grid
for Learning, Childnet International, and the Internet Watch
Foundation – going into schools by invitation to run workshops,
take assemblies, and assist teachers with training. It provides
the kind of ‘rich data’ needed to convince ministers of the need
for action.
“You assume it would be a difficult subject for children to talk
about,” Andy said. “But we usually find the children are very
happy to open up. Of course there are challenges, and we
always have parental consent, teachers present, and safeguards
in place to escalate cases if we need to. If you don’t go in with a
judgmental attitude, children will talk to you. Lots of people go
in and tell them what they should or should not do and that’s not
going to work. You talk to them about their lives, and how the
online space affects them.”

“I took an assembly at a
school in the South West
and the teacher asked
them what they’d learned,”
Andy said. “One girl put
her hand up and said ‘to
have more self-respect’
and that’s exactly what it’s
about. Not technology or
apps, but self-respect.”
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Andy is now bringing together his research in an ethnography on
online behaviour, analysing the broader cultural influences as a
result of being immersed in the field. He’s also writing a book on
whether technology is influencing what is morally acceptable.
Calling for a more coordinated approach to sexual relationship
education across the country, Andy is continuing to pioneer his
own grassroots approach to research.
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INSPIRING WORDS AND
COMMUNICATION THROUGH
PERSONIFICATION
Dr Min Wild

“In the beginning was the Word, and the Word was
with God, and the Word was God.”
John 1:1.

“Thou hast frighted the word out of his right sense,
so forcible is thy wit.”
Much Ado About Nothing, Act V, Scene II.
From the Bible to the works of
Shakespeare; from Dickens to WH Auden,
prosopopoeia, or personification, has
been used as a rhetorical device to
animate words, books, even the act of
writing. By ascribing human attributes to
language, even to the extent of creating a
fictitious author, writers can imbue subtle
meaning and commentary in their prose
and poetry.
It’s a tool that has fascinated one Plymouth
academic for 20 years and has opened the
door to some very modern applications,
such as improving literacy levels in primary
school children, and facilitating better
communication between therapists and
their patients.
“For centuries, writers have talked about
words as though they are people,” said Dr
Min Wild, Lecturer in English in the School
of Humanities and Performing Arts. “It
allows them to give a voice to someone
who is not there or to something that is
inanimate. Personification is an ancient
trope but one very popular today,
especially in advertising where agencies
use it to bring products to life, whether it’s
a talking car or a cheeky telephone. It’s
much easier to sell a personality than a
box of wires and chips.”
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Min’s interest in the subject dates back
to her undergraduate degree when she
was studying the birth of the periodical

in the 18th century. It was here that she
discovered two popular examples of
prosopopoeia: The Spectator, which was
produced by two men in the guise of a
single editor; and The Midwife, written
by Christopher Smart in the persona of
an outspoken and elderly midwife called
Mrs Mary Midnight.
Struck by how funny and challenging the
latter was, particularly in an age when
women were not encouraged to write,
Min embarked on a sustained period
of research, publishing a well-received
book on the use of personification in
The Midwife, as well as a number of
influential essays and papers, culminating
in Making Words Human in 2010 in which
she collected and analysed rare and
arresting examples of prosopopoeia.
Now regarded as a world authority on the
writings of satirist Smart, Min has applied
her expertise to the creation of vibrant,
engaging teaching materials for primary
schools, and, supported by Professor
Dafydd Moore, Dean of the Faculty of Arts
and Humanities, worked directly with the
Moorsway Federation Primary Schools
in Devon, where she led workshops and
consultancies with staff.
“It’s been really well received by schools
and teachers because they see it as a way
of making literacy more exciting,” Min said.

“It can also be viewed as Continued Professional Development
for them because they get the time to consider their approaches
to teaching.”
In practice, Making Words Human might ask a pupil to consider
a list of words and pick out “Which one would be the striker on a
football team?” Or it might ask them to write a story about a word
or letter going for a walk. And two years on from its first rollout,
it’s having a measurable impact upon the performance of pupils
at Key Stage 2 across the schools, with SATS’ statistics taken in
June 2013 revealing the value added in terms of points progress.
For example, in Year 6, 62.5% achieved ‘well above average’
of national expectation; while in Year 4, 100% achieved ‘above
average’ of national expectation.
This has been backed by qualitative feedback from teachers who
have talked about children engaging with ‘how words feel’ and
in one memorable case, transforming a below-average boy with
behavioural issues, into someone “captivated” by words.

“It’s been wonderful to
expand this work from its
narrow academic focus
and apply it to education
and counselling,” said Min.
“In ancient Rome, orators
talked about words being
‘on duty’ and waiting to
be called: this is a new
way for us to think about
the way they work in our
society too!”
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Min, with the help of Innovation for the Creative and Cultural
Industries, has gone on to commission an artist to help her
create ‘Punctuation Station’, bringing to life punctuation marks
in the guises of circus performers – like ‘Momma Comma’ or
the ‘Quotatwins’.
And through a personal contact, she has gone on to apply
her work into the professional practice of adult counselling.
Developing an awareness training package called ‘Alive to
Language’, Min has worked with a counsellor-trainer at the
British Association of Counsellors and Psychotherapists to
roll out the course.
She said: “Its focus is upon fostering a deeper understanding of
the personal use of words for both counsellors and patients to
enhance that communication process. The idea is that it’s used
as a joint exercise to help with expression and the exploring of
feelings; as a diagnostic tool after the session; and again as a
CPD tool for counsellors.”
With a book on its way and invitations to speak on the subject at
King’s College London, the former children’s literature librarian is
continuing to bring to life words and books for people of all ages.
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BRINGING HISTORY TO LIFE FOR
A MODERN AUDIENCE
Associate Professor Harry Bennett

Seven decades ago, a handful of top
military officials listened to a crackly radio
for information as Allied troops landed
on the beaches of northern France. Fast
forward 70 years to last summer, and
billions globally will be able to watch live
as emotional tributes are paid to those
who lost their lives in ‘D-Day’.
“It is an example of how the media has
transformed our lives, and totally changed
the way we observe history,” said Dr Harry
Bennett, Associate Professor of History.
“We’re all playing a part in creating history,
and it’s quietly become one of the most
democratic and inclusive entertainment
forms on the planet.”
The evidence to back that up is clear.
Barely a day goes by without a nostalgic
series or documentary being broadcast
on primetime television, while the advent
of satellite TV means you can watch
history unfold 24 hours a day. Added to
that is Hollywood’s continued passion for
reimagining the past on the big screen.
That is strikingly apparent in 2014, as the
world marks 100 years since the start of the
First World War, and the 70th anniversary
of D-Day. The small screen is awash with
programmes about the conflicts of the
early 20th century, while a swathe of public
support has led to some high-profile
commemorations, such as the erection of
new memorials and the presentation of
conflict medals.
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“As the number of surviving veterans gets
smaller, there’s a passion to engage with
them to ensure their memories are not
lost forever,” said Harry who since joining
Plymouth University in 1992, has become
one of the world’s most respected
commentators on naval heritage and the
Second World War. “We saw the same a

few years ago with the last soldiers from
the Great War. There’s no better way to
piece together a picture of past events
than from the people who were there.”
Over those two decades, Harry’s work
has involved studies of modern land, sea
and air warfare, the effects of government
policy on defence and foreign relations in
the 20th century, military strategy, and the
practical results on the battlefield.
His research has contributed to discussion
on public policy for naval heritage, through
his involvement with the Phoenix Think
Tank – for whom he produced a paper
in 2011 entitled UK Armed Forces Future
Force Structure: An Outline for 2025, which
argued that the UK navy has reached a
critical position with potentially increased
maritime/sea threats in the coming period.
Despite Britain’s position as one of the
five permanent members of the United
Nations Security Council, Harry’s research
demonstrates a sea-change in both
the national psyche and its continued
perception as a global superpower. As
recently as the late 20th century, Britain’s
naval prowess was the envy of the world
while the quest to guard borders and
project its might globally was one of the
key influences on government policy. With
the conflicts on our doorstep, threatening
– and in many cases devastating – towns
and cities across the UK, there was an
appreciation that spending billions of
pounds was necessary to protect our very
way of life.
However, recent decades have seen the
UK engage in several conflicts further
afield with the results being aired roundthe-clock through the media. And while
the Armed Forces largely retain public
support, especially here in Plymouth, many

question whether the UK should be concentrating on non-military
matters much closer to home. The result, Harry says, is that the
Royal Navy “has, at least for the moment, lost its cutting edge”.
“After a long passage of warfare, there is always a sense of war
weariness,” he said. “Fostered among the public, it gets through
to the politicians and their malaise is presently being translated
as ‘sea blindness’. The primary objective of any navy is power
projection, but with just 19 ships – and new aircraft carriers
unlikely to be operational until at least 2020 – it raises questions
about our future aspirations as a maritime nation.”
With this in mind, and at a time when there is such an outpouring
of positivity in recognition of the work of our Armed Forces, can
historical research and education play a role in shaping our future
maritime agenda? Harry said: “As an island nation, we rely on the
sea for everything from the food on our shelves to the energy
that powers our homes. But there remains a general lack of
appreciation of how much we rely on ships and the sea – and the
events of the past can educate for the future.”
Over the past 20 years, his research has taken him across the
globe and led to him writing definitive tomes on the Holocaust,
Hitler’s admirals and the American influence in the war. As a
result, he was invited to become a member of the Britannia Naval
Museum Trust – specifically a trustee of the historical books,
manuscripts, and artefacts and guardian of their historic paintings
– and was instrumental in the creation of the Britannia Naval
Histories of World War II, published by University of Plymouth
Press, using previously unreleased material from the archives of
the Britannia Royal Naval College.

“The media has certainly
altered the way we work
as researchers, and made
a huge difference in terms
of the potential public
reach,” Harry added. “When
I published my first book
it sold 300 copies, 95% of
which went to university
libraries. But for some of
my research, I have been
interviewed by the BBC
Six O’Clock News, which
instantly reaches six million
people. It opens a whole
range of new opportunities
to enhance understanding
and engage audiences.”
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He also played a key role – alongside Plymouth geographers and
mathematicians – in cracking the codes of MI9, a project that put
the University in the global media spotlight and, he maintains,
has the potential to redefine global understanding of the PoWs’
influence in the war years.
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UNDERSTANDING MENTAL HEALTH
THROUGH ART CURATION
Associate Professor Gemma Blackshaw

Vienna: ‘City of Music’; ‘City of Dreams’;
home, at the turn of the 20th century to
some of the most influential composers,
artists and thinkers of our time.
For Gemma Blackshaw, Associate
Professor of Art History, the Austrian
capital has been the backdrop to more
than 15 years of research, during which
time she has produced a body of work
that has challenged the very self-image of
the city.
“Vienna has been my focus since I
embarked on my postgraduate studies,”
Gemma said. “It seemed to me that there
was a lot of work that could be done:
challenging assumptions, revising the
scholarship, finding new angles.”
Back in 2000, just such a new direction
became clear to Gemma when she met
at a conference architecture historian
Leslie Topp, of Birkbeck University. With a
shared interest in Austria, modernity and
psychology, the pair submitted a £337,000
Arts and Humanities Research Council
(AHRC) grant bid.
When that was accepted, Gemma, Leslie,
a research associate and two funded PhD
students commenced a groundbreaking
four-year study entitled ‘Madness and
Modernity: Art, Architecture and Mental
Illness in Vienna and the Habsburg Empire
1890–1914’. Each summer, they scoured
archives, galleries, hospitals and former
sanatoria across the region to further their
understanding of the history of mental
illness in the former Austria-Hungary.
Gemma said: “One of my breakthroughs
came in the ski resort of Schladming,
known as the home of slalom, where
in a bank vault we found drawings of
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patients by a little-known artist called
Erwin dom Osen, who was very close to
Egon Schiele.”
After pitching a potential exhibition to a
number of galleries without success, the
team was invited to curate ‘Madness and
Modernity’ at the Wellcome Collection
in London in 2009. It was an event that
would put this newly opened gallery on
the cultural map of the capital, was visited
by more than 40,000 people, and received
stellar reviews in the media.
Drawing together traditional fine art
objects with an innovative collection
of artefacts, Madness and Modernity
included architectural models, designs
of objects used in exclusive sanatoria
such as ashtrays, light fittings, chairs, soft
furnishings, therapeutic equipment – all
to enhance that sense of rest, relaxation
and rejuvenation. It also included objects
from Freud’s original consulting room,
including one of the carpets used to cover
his infamous couch!
“We also used video in the exhibition,
including films shot inside two sanatoria
by the artist David Bickerstaff,” Gemma
said. “So visitors were very much
immersed in these spaces for the mentally
ill, and that was very powerful.”
The success of the London show led to a
commission to bring an expanded form
of the exhibition to the Wien Museum in
Vienna the following year. The catalogue
was translated into German, with the
exception of the English title ‘Madness
and Modernity’, which hinted to Austrian
audiences that they could expect
something controversial: an outsider

perspective. Indeed, in a review by the national newspaper Der
Standard, visitors to the exhibition were told to expect “none of
the usual clichés”.
“We undoubtedly ruffled a few feathers,” Gemma said.
“Traditionally, Freud has provided the context for madness and
modernism – he is the context. What we did, however, in bringing
together the two distinct fields of psychiatry and visual arts,
was to show Freud in a new context in which he was not the
main player, and revealing that he had very little direct contact
with modern artists. The Viennese were not accustomed to
seeing Freud in this light, sharing the stage with other doctors
and psychiatrists.”
At the end of the Madness and Modernity project, the AHRC
awarded it an A* rating, with one reviewer stating that it could
serve as “a model for future interdisciplinary research”.
“I think what Madness and Modernity achieved was to highlight
the history of our attitudes to the mentally ill and show how some
things haven’t changed a great deal,” Gemma said. “That modern
emphasis on diet, light, air and exercise is also important in
contemporary psychiatry. The model of taking patients away from
the stresses of their daily lives, removing them to calm spaces in
the greenbelt, regulating their diet is the culture of places
such as The Priory. And in a more challenging sense, the
‘fashionability’ of nervous disorders in Vienna in 1900 – addiction
to alcohol, insomnia, eating disorders – find their echoes in the
celebrity culture of today.”
Artists, such as the writer Peter Altenberg and Egon Schiele, have
continued to provide fertile research ground for Gemma, the latter
being a prominent figure in her most recent exhibition ‘Facing the
Modern: The Portrait in Vienna in 1900’ at the National Gallery, and
her works for the catalogue accompanying ‘Egon Schiele: The
Radical Nude’ at the Courtauld. And in helping to reignite interest
and discussion around modernist art and culture in the Vienna
scene, Gemma has found her own expertise in demand from
radio and television as well.

“Through exhibitions,
literature, film and social
media, we’ve been able to
reach audiences outside of
academia, including mental
health communities,”
Gemma added. “It is
wonderful to be credited
with generating new
knowledge, interpretations
and approaches to the
history and study of
mental illness, and to
have encouraged an
international discourse
on how society has
engaged and continues
to engage with those with
mental illness.”
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EMPOWERING DISABLED CHILDREN
IN ETHIOPIA
Dr Adam Benjamin

Despite ongoing conflict and rampant
disease making disability a very real and
visible part of life in Ethiopia, most of the
country’s population still perceive it to
be a curse, a punishment or something
inherently shameful. Those entrenched
attitudes mean that disabled children may
be shunned from regular society, hidden
away, or in families with no other recourse,
employed as beggars on the city streets.
So when Dr Adam Benjamin, Lecturer in
Theatre and Performance in the School
of Humanities and Performing Arts,
managed to pack the schools and theatres
of Ethiopia’s capital city with people
clapping and cheering for a group of
young disabled contemporary dancers,
he knew something quite monumental
was happening.
“When you see someone who is so
used to being looked down upon raise
themselves up, both physically and
mentally, and hold the space around
themselves with pride and dignity –
that is the moment that stays with you,”
Adam said.
The performances were a result of his
research into the Adugna Community
Dance Company, which was established
in 1996 by the British community dance
organisation DanceUnited, to empower
disadvantaged children from the slums of
Addis Ababa.
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Adam became involved in 2000 when he
was asked to look specifically at how to
engage young disabled adults through the
medium of contemporary dance. Adugna
had already succeeded in recruiting
children from Addis Ababa’s slums,
providing them with regular meals and
dance training, but disabled children were
yet to benefit from the initiative.

“Initially I was sceptical about getting
involved,” admitted Adam, who in 1991
co‑founded CandoCo Dance Company
with Celeste Dandeker, the first
professional, integrated dance company
in Europe. “I am a great believer in the
power of dance and its ability to transform
people and relationships, but I was wary
of exporting something that had worked
in Britain to a culture I didn’t know and
whose needs were so radically different.”
Instead Adam requested some research
time in Ethiopia, and thanks to support
from the British Council, was able to
go and investigate the possibilities of
introducing the work to the project in
Addis Ababa.
“Dance is different in Africa,” he said.
“Britain used to be known as ‘the dancing
nation’ but the Industrial Revolution and
the Victorians pretty much did for us
until recently. But in Africa dancing in the
community never died.”
Encouraged by what he found, and having
hosted workshops and choreographic
sessions with Adugna’s dancers, Adam
decided to recruit a group of young
disabled dancers. Before long he had put
together a company of 11, ten of whom
suffered from post-polio paralysis and
one with severe cerebral palsy who used
a wheelchair.
The group named themselves the Adugna
Potentials and Adam worked with them,
and Adugna, to explore how the integrated
dance he was familiar with in the UK could
be developed in an Ethiopian context –
enabling dancers of different physical
abilities to co-exist as equals on stage.
Two years after his initial research, Adam
published the book Making An Entrance:
Theory and Practice for Disabled and

Non‑Disabled Dancers (2002) in which
he suggested that the Adugna dancers
might be able to use their performance
skills as a way of raising awareness and
communicating important messages,
as well as its role as a social, artistic and
remedial activity.
“At first the two dance groups were
suspicious of each other,” recalled
Adam. “But I introduced them to a
dance language that is very physical
and embodies trust, so they had to work
together. They managed it beautifully, and
the effects were profound.”
Adam has since choreographed multiple
performances for Adugna Potentials
in Ethiopia and has been a mentor
for Adugna’s choreographers Junaid
Jemal Sendi and Addisu Demissie,
co‑creating ‘A Holding Space’ with fellow
choreographer Russell Maliphant as part
of the ‘Destino’ project, made in part at
Plymouth University and premiered at
Sadlers Wells in 2012. Sendi and Demissie
are now recognised, award-winning
artists in their own right and the new
artistic directors of the company they
have re-named Destino. They are now
busy building the first social enterprise
dance company in Ethiopia working with
marginalised and ‘at risk’ groups including
disabled youngsters, those suffering from
HIV and young offenders.
In March 2013, Adam returned to
Addis Ababa to research and film the
development of Adugna Potentials and
to run a choreographic lab to move
the company into new integrated
performances strategies. The visit clearly
paid off as in October 2014, Sendi and
Demissie along with three of the original
Adugna Potentials (Morka Geremew,
Andualem Kebede and Yetsedaw Mesfin)

won the Jury First Prize at the dance and
disability festival in Valencia, Spain, 		
re-working their own 2006 creation Tilla.
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“It was about encouraging young people
to shed this notion that disability is
something to be ashamed of,” Adam said.
“The training and practice we provided
have empowered them; it’s given
them the confidence to believe in
themselves and to create change in
their communities.”
As the years have passed and the curtain
has fallen on the performances of the
original Adugna Potentials, so it has risen
on a group of disabled adults, oncedancers, who are now active in driving
social change for Ethiopians.

“Some are working to improve the place of women in
Ethiopia, others in education, or the treatment of street
children,” said Adam. “But there’s one thing they have in
common, and that is the profound effect that performing
in front of thousands, hearing their cheers and bursting
with pride, has had on their lives.”
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PROFILE:
PROFESSOR ROBERTA MOCK
Professor Roberta Mock

“It was an elegy to Detroit, and what
I imagined it would be like to be an
American, Jewish, suburban woman,”
says Roberta Mock of her professorial
lecture in 2011 to commemorate her
position as Plymouth’s first Professor of
Performance Studies.
Drawing upon her experience of
growing up in a Canadian border town
in the shadow of the Motor City, Roberta
delivered a performance in the persona
of ‘Bobby’, an unfulfilled housewife and
a version of who she thought she would
become had she not left North America
in 1985. In doing so, she succeeded in
bringing together her long-standing
research interests in cultural identity with
her background in writing, producing
and directing.
“A great deal of my research focuses on
Jewish cultural studies and in particular
how that intersects with performance
studies and gender studies,” Roberta
says. “With performance there’s a strong
sense that it’s always in motion, and
your scholarship is never finished. Your
research develops as your life develops –
it’s enshrined in the discipline.”
Joining the University in 1992, Roberta has
been exploring issues of race, sexuality,
gender and Jewish culture ever since,
with some of her most influential research
centred upon Jewish women on the
stage, in film and in television. This has
included ground-breaking studies of
women who perform stand-up comedy,
particularly the way mature comediennes
such as Joan Rivers draw attention to their
sexuality through their routines.
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That spotlighting of subjects that might
be considered taboo, or at the very least
sensitive, is inherent in Roberta’s feminist

methodology too. Her willingness to
question and debate issues of concern
to women has led to recognition and
invitation, such as speaking at the London
College of Fashion on ageing and plastic
surgery, and at the Barbican Theatre on the
100th anniversary of the Women’s Suffrage
Pilgrimage from John O’Groats to London.

“I’m trying to make visible
and give a voice to those
marginalised by the
mainstream,” Roberta says.
“Sometimes that means my
work sits at the deliberately
provocative end of the
spectrum – but it should
always be accessible.”
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PROFILE:
PROFESSOR EDUARDO MIRANDA
Professor Eduardo Miranda

With a reputation for ground-breaking,
innovative research, Eduardo Miranda
is in good company in the pages of
this publication. But when it comes
to transforming that research into
contemporary music and composition,
he’s in a class of one.
As Professor of Computer Music, and the
founder of the Interdisciplinary Centre for
Computer Music Research, Eduardo is
leading the development of a new field of
creative practice and enquiry that he has
termed ‘music neurotechnology’.
“Philosophers and developers of Artificial
Intelligence have often regarded the
process of human thinking as the logical
manipulation of symbols,” says Eduardo.
“However this paradigm is shifting rapidly
towards the notion that emotions play a
vital role in intelligent behaviour. Music,
probably the most sophisticated symbolic
system evolved for human expression,
is becoming increasingly important in
probing intelligence, both natural and
artificial, because of its powerful ability to
convey emotions.”

Simon Ible, he has created a stage to
showcase the work of those academics
inspired by his example.

“The big question that
we are addressing is
the impact of music on
human development, from
the advancement of our
understanding of the brain
to its contribution to the
development of Artificial
Intelligence,” Eduardo
says. “We hope that this
understanding will lead to
new technologies and new
ways to compose music.”

Joining the University in 2003 from the Sony
Computer Science Laboratory, where he
has specialised in Artificial Intelligence
applied to music and linguistics, Eduardo
has published more than 120 research
papers and secured several high-profile
grants, including one to design an
intelligent computer that can analyse the
brain’s activity and listen for emotional
indicators – and ultimately write music to
combat stress and depression.
His body of contemporary music has
been broadcast worldwide by renowned
performers and ensembles. And thanks
to his founding of the Peninsula Arts
Contemporary Music Festival with
RESEARCH

PROFILE:
PROFESSOR DEBBY COTTON
Professor Debby Cotton

From environmental science in the Amazon
to the learning environment of Plymouth,
the path of Debby Cotton’s research
career has crossed geographic and
academic frontiers.
The University’s Professor of Higher
Education Pedagogy started out as
a rainforest ecologist at UEA, but it
was during her doctorate at Oxford,
breaking new ground on the teaching
of controversial environmental issues,
that the migration to the science of
learning began.
“Education is one of those areas that
everyone thinks they know about,” says
Debby. “But so much goes on in an
unseen context that influences education
– from the attitude of the teacher or
lecturer to the quality and characteristics
of the environment around the student.”
This element of the invisible, even the
unconscious, has been termed the ‘hidden
curriculum’ – and Debby has explored it
through a range perceptive studies. With
an emphasis on qualitative research and
innovative methodologies drawing upon
video and student participation, Debby’s
work has ranged across territories as
diverse as the pedagogic impact of
fieldwork and unfamiliar environments,
and the centrality of a lecturer’s
personal beliefs, to the likelihood of
them embedding sustainability within
their teaching.

Art, Culture & Community
CHANGING THE WORLD IN 20 PROJECTS

Debby has also spent time analysing the
distractive nature of modern technology.
“It’s really important in the online age
that we understand the challenges
facing our students,” she says. “Online
resources can encourage ‘surface
learning’, skimming information as you
jump around on hyperlinks or flicking to

and from Facebook, and that’s something
we need to consider when we’re trying
to encourage deep engagement with
a subject.”
A key member of the Pedagogic Research
Institute and Observatory (PedRIO), and
lead for the Educational Development
team at the University, Debby supports
students and academics across the
institution, often drawing upon that diverse
scientific grounding.

“Our students are an
inspiration,” she adds.
“Some of the stories of
how they’ve succeeded
against the odds to secure
an honours degree are
profoundly humbling. It’s
important to understand
these background factors
so that we as academics
can support them
day to day.”
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PROFILE:
PROFESSOR SUE DENHAM
Professor Sue Denham

How does the brain process sound?
How does it disentangle overlapping and
competing sources? How is it able to link
intermittent sounds from the same source
through time?
For Sue Denham, Professor of Cognitive
Neuroscience, finding new ways to analyse
audio perception and answer questions
such as these have defined her research
career at the University since she joined in
1995 as a PhD student, a career that has led
to the award of research grants in excess
of €15 million and two spin-out companies.
“The aims of my research are to
understand auditory cognition
using perceptual experiments and
computational models,” Sue says.
“I then try to apply this understanding
in the development of computationally
efficient implementations for practical
technological applications, and in the
creation of novel devices.”
From auditory systems to the mind-map
of cognition, so Sue’s experience and
expertise has seen her appointed as
the founding Director of the University’s
new Cognition Institute. A 100+-strong
multidisciplinary collective that spans
psychology, neuroscience, robotics,
biomedicine, and the arts and humanities,
the institute is seeking to understand
the role of the brain in human cognition,
social engagement, decision-making,
development and creativity.

26 PhD positions, each studying a different
aspect of the role of novelty, innovation
and creativity in cognition.

“Creativity is not restricted
to making works of art or
writing prose and poetry,
but is also fundamental to
our ability to understand
and engage with the
world,” says Sue. “Through
the Cognition Institute, and
CogNovo in particular, we
are working to advance
scientific research into
cognitive innovation and
to train the next generation
of researchers to be
highly creative, critical and
innovative thinkers.”

At the heart of the institute is the new
CogNovo doctoral training programme, a
€4.1 million EU Marie Curie Initial Training
Network (ITN), involving a consortium of
23 academic and industrial partners from
around the world. The funding has created
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INSPIRING RESEARCH;
INSPIRING PEOPLE
Professor Iain Stewart

Research captures the imagination: from
the scientific breakthrough that grabs the
media headlines, to the thrill of discovery
when a young person gets ‘hands on’
with a robot or prehistoric fossil, it has
an inherent quality that excites, engages
and inspires.
As an anchor institution, Plymouth
University is proactive in its efforts to
engage and involve its communities in the
work it does – and showcasing research is
a key aspect of that.
For one Plymouth academic, that
commitment to communication has
become a defining feature of his work.
Iain Stewart, Professor of Geosciences
Communication (a title unique in higher
education), is recognised as a world
leader in public engagement with science
and research.
Through his television work for the BBC,
with programmes including: Planet Oil;
Volcano Live; How the Earth Made Us;
How to Grow a Planet and Rise of the
Continents, Iain has reached a global
audience of millions. And he’s showcased
the University and its research in
the process.
“When I started in television ten years
ago, I had to leave academia to do it –
I actually chucked my job to give it a go,”
Iain said. “So in many respects Plymouth
‘took a real punt’ in giving me the time
and space to develop it. It gives me
great pride to have been able to reward
that faith.”
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With an extensive network of industrial
and government contacts, Iain has been
the voice of science and higher education
in a variety of forums and on a range of
issues, from fracking to climate change.
His work was recognised with an MBE
in 2014, the Athelstan Spilhaus Award in
2013 – the most prestigious earth and
space science communication prize given
by the American Geophysical Union –
and his appointment as President of the
Royal Scottish Geographical Society.
Perhaps even more remarkable, given his
hectic filming schedule and a full teaching
programme in the School of Geography,
Earth and Environmental Sciences, Iain
has made a huge contribution to the
University’s widening participation work,
inspiring the next generation of scientist
through guest talks or visits to schools
and colleges.
“This work would not be possible without
the supportive pyramid of people – the
bedrock who enable me to reach out
beyond the city and region,” Iain added.
“And in turn, I hope I’m showcasing their
work and expertise.”

Iain is not alone in taking the University’s expertise and knowledge
out into its communities – many of the institution’s graduates and
honorary doctors support their alma mater in its efforts to inspire
and engage. Marine biology graduate and television presenter
Monty Halls regularly works in partnership with the Marine
Institute and its Director Professor Martin Attrill to drive debate
and discussion on the use of the marine environment, based upon
Plymouth’s research. And Martin himself has led ground-breaking
research work on Marine Conservation Zones, and encouraged
discussion with stakeholders, including the fishing community,
through public events and opinion pieces in the media.
At a local level, the annual Science and Technology Showcase
hosts thousands of school children and members of the public,
putting University research at their fingertips, highlighting work
as diverse as computer simulation, palaeontology and deep sea
ecology. And the biannual Community Research Awards takes
that engagement one stage further by inviting charities and
voluntary groups to submit proposals for joint research projects
with academic staff to tackle specific issues or opportunities.
From national charities such as the Spinal Injuries Association to
community interest groups, the programme has put more than
£250,000 into local communities.

“There are plenty of
universities that have now
realised the importance of
engaging with the public
because it’s good for their
recruitment or is part of
their strategy,” added Iain.
“But Plymouth is simply
different because it sees
it as the right thing to do.
It’s an intrinsic part of who
we are.”
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