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Welcome
Professor Neil Quigley
Vice-Chancellor
The University of
Waikato Summer
Research Scholarship
Programme was
established in 2006 to
support and enhance
research at the
University of Waikato.
The Programme provides exceptional students
with the opportunity to experience the challenges
and rewards of research.
Academic staff who supervise summer research
projects gain the opportunity to choose
exceptional and enthusiastic students to work on
research projects that may lead to publications,
opportunities to gain external funding, and which
ultimately may enhance, or plant the seed to
grow, relationships with external organisations.
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Professor Bryony James
Deputy Vice-Chancellor Research
Summer research students also benefit from
the opportunity to gain hands-on experience
in a relevant research project, enhancing their
skill-set and providing opportunities for future
employment; for many the Programme provides
the stimulus to undertake further postgraduate
study.
The Programme also enables the University
to provide research outcomes for our external
stakeholders across the Waikato and neighbouring
regions.
The future success of the Programme lies
in collaboration with our external partners,
and I look forward to enhancing our full and
match-funded summer research scholarship
opportunities in the future.

The richness of
university life lies, in
large part, at the
intersection of research
and teaching. This is
perhaps best embodied
when our students
embark on their own
research journey. The first such journey for some
of our most exceptional students is the Summer
Research Scholarship Programme, which pairs our
world-leading academic researchers with the
emerging disciplinary excellence of our top
students.
The students get a taste of the exhilarating step
into the unknown that is research, contributing
a piece of understanding to the broader body of
knowledge in their chosen field. Our academic

staff get the opportunity to be immersed in the
enthusiasm and energy of some of our most
accomplished students as they discover that
knowledge you learn is cool, but knowledge you
create is so much cooler!
The SRS programme also allows our external
partners to support research to achieve their
own aspirations. A short time frame, an
enthusiastic and accomplished student, and a
leading academic supervisor contribute to highly
productive research collaborations with local
industries and businesses. We look forward to
growing the number of fully funded and matchfunded scholarships to allow our stakeholders
across the region to access the research excellence
of Te Whare Wānanga – The University of
Waikato.

Summer Research Scholarship recipients from 2021/22
Jessie Burnette
Stance in Social Media - the language of taking sides during a pandemic

Division of Arts, Law, Psychology and Social Sciences
Jessie Burnette spent the summer investigating
the language of persuasion in #Covid19nz Twitter
posts.
Experienced supervisor Dr Andreea Calude,
a senior lecturer and Linguistics convenor at
Waikato University, supported her in this timely
research.
Using Twitter data, Jessie examined the different
linguistic strategies tweeters used to direct others
and influence their future actions.
While research into this type of language –
directives – is not new, a study of directive use in
naturally occurring social media language is.
The project provided a valuable opportunity to
experience linguistics’ research in a fun and safe
environment.
“It can be quite intimidating when you are
beginning your first research project. This was
an exploratory study, so sifting through tweets
without being sure what I would find was
overwhelming at times.
“That was where being able to turn to my
supervisor was so helpful. In the end, realising
that we’d found some cool patterns that could
contribute to the field was such an amazing
feeling.”

Jessie’s work involved analysing 1001 tweets,
separating out directive clauses, and coding
them for stance towards Government Covid-19
measures before further examining which
linguistic features tweeters used to formulate
their directives.
Once she completed the coding process, she then
compared the coded language features found
in directive tweets against their stance towards
Government measures.
Stance largely fell into three delineated
categories: opposed to Government measures,
for Government measures, or calling for stronger
measures. The stance toward measures seemed to
influence the linguistic strategies used by tweeters
when constructing directives.
The most salient linguistic features included
politeness strategies and chosen grammatical
construction, while a range of additional
discourse features (such as vocative noun phrases,
expletives, and Māori loanwords) helped generate
a more detailed image of the data.

Tweeters used this strategy the most in tweets
supportive of Government measures. As the
most prominent stance group, and therefore
representative of the status quo, these users
tended to avoid mitigating strategies in favour
of blunt, direct commands more likely viewed as
rude in face-to-face conversation.
In contrast, tweets calling for stronger
Government measures tended to use the
most indirect, polite approaches, but were
simultaneously the most likely to use vocative
noun phrases to call out specific individuals or
organisations – those who they felt were able to
best respond to their demands.
This summer research project has since grown
into a full paper currently under review and has
continued to shape Jessie’s current work.
As a Master’s student completing a degree in
English, she utilises an interdisciplinary Medical
Humanities approach drawing on both English and
Linguistics to further investigate aspects of public
engagement with Covid-19 on Twitter.

Jessie used this data to uncover several larger
patterns of language use. One such pattern was
the preference shown by all stance groups for
direct, bald on-record imperatives (such as ‘Stay
home!’).

Summer Research Scholarship Programme 2021/22
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David Simes
Lock down and log on: learning from student and staff experiences of emergency online teaching

Division of Education
Emergency online learning during the Covid 19
pandemic in 2020 made students distressed and
uncomfortable, David Simes’ Summer Research
Scholarship project found.
Long-term home learning caused disturbance
and deterioration in students’ study habits and
performance of work resulting in growth of stress
and dysfunctional learning behaviours.
David, who led the project, was assisted by Dr
Nicole Pepperell and Dr Alison Jolley from Te Puna
Ako - Centre for Tertiary Teaching & Learning
(CeTTL).
To recruit students for the project, they sent
a mass email to selected class lists inviting

4

The University of Waikato

recipients to a landing site where they confirmed
their availability for an interview.
At the time David was studying for his Master
of Arts in English, and working as a sessional
assistant, so could see both sides of the struggle
with the rapid shift to online learning.
“Communication and technical issues plus the
inability to socialise and connect with peers had a
negative impact on students and their willingness
to study,” says David.
This resulted in a lack of motivation and raised
doubts about how well students interviewed were
dealing with the situation in relation to other
students.

“Responses within the literature review show that
students were comfortable continuing with their
studies online but did not see it as a desirable
alternative, rather it was a means to an end.”
David wants to use the research project to show
how Waikato students responded to e-learning
compared to students globally.
“Already there is literature which shows students
in Middle Eastern and Asian countries were
frustrated, anxious and bored. They had concerns
about future education prospects, employability
and career opportunities,” says David.

Sarah Hall
The Science of Story: Can Hollywood Help Scientists Communicate?

Division of Arts, Law, Psychology and Social Sciences
We are constantly reminded that we need more
people to study and practice science.
If science discovery and information were
communicated more effectively, would people
gain a better understanding of it and be more
inclined to take it up as a career or make better
use of it in their daily lives?
That’s what University of Waikato PhD student
Sarah Hall wants to find out as part of her
research.
Sarah says it was her Summer Research
Scholarship at Waikato that sparked an interest
in scientific research, and ultimately drew her to
what’s now become her thesis topic.
For her first summer research scholarship, she
worked with internationally renowned memory
expert Professor Maryanne Garry to gather
evidence about the qualities of people’s traumatic
memories and how they compared with negative,
positive or neutral memories.
“There is a widespread idea in both the
psychological literature and popular culture that
people’s memories for trauma are fragmented and
remembered in bits and pieces out of order; that
is, they are incoherent,” Sarah says.
“It turns out people’s traumatic memories are just

as coherent as their non-traumatic memories.
These findings fit with the growing body of
evidence to suggest, contrary to popular belief,
people’s traumatic memories are recalled in much
the same ways as non-traumatic memories.”
While this scholarship research wasn’t directly
related to what would later become her doctoral
study, Sarah says it gave her good research
experience and encouraged her to continue
pursuing research.
Sarah was home-schooled in Hokitika, came north
for work, and found herself drawn to university.
She enrolled at Waikato and completed a Bachelor
of Social Sciences with a major in Psychology and
a minor in Philosophy.
She did her summer research before embarking on
her honours year, which was the beginning of her
study into science communication.
“Scientific communication poses a challenge,”
Sarah says. “Ideally you want to clearly highlight
the issue being addressed at each stage in a study,
any key conclusions and implications while fully
acknowledging the limitations of the evidence.”
A proposed theory for highlighting issues being
addressed throughout a study is using ‘but’ rather
than ‘and’ to draw attention to a conflict.

“Highlighting a conflict may then increase reader
interest and understanding,” Sarah says.
She studied more than 500 journal articles
investigating whether a higher ratio of ‘but’
to ‘and’ was associated with more citations (a
measure of impact). She found little difference to
support that theory.
Her second summer research scholarship followed
on from the communication study, looking at
broader measures such as engagement on social
media.
“We again found little difference to support
the idea that a higher ratio of ‘but’ to ‘and’ was
associated with more impact,” she says.
There’s a scarcity of literature that directly
evaluates science communication efforts and so
for her PhD research Sarah’s investigating what
makes scientific communication effective.
Alongside the ‘but’ and ‘and’ research, she’ll be
looking at the use of plain English, and quality of
evidence.
“And I’ll also be looking at the dark side of science:
when these writing techniques don’t lead to
effective scientific communication but instead
have the potential to spread misinformation,” she
says.

Summer Research Scholarship Programme 2021/22
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Sophia Harrison
Te oranga o te tangata, he whenua: Indigenous environmental issues and approaches to sustainability

Te Pua Wānanga ki te Ao – the Faculty of Māori & Indigenous Studies
Sophia Harrison, former head girl at Melville
High School, a participant in the nationwide Tuia
Rangatahi leadership programme and Bachelor
of Social Sciences graduate, has her University of
Waikato Summer Research Scholarship to thank
for setting her on the road towards becoming a
clinical psychologist.
Sophia (Ngāti Rongomaiwahine, Ngāti
Kahungunu, Ngāti Porou) came to Waikato from
high school to study for a Bachelor of Social
Sciences with majors in Māori and Indigenous
Studies and Geography. In her second year she
applied for and was awarded a Summer Research
Scholarship.
She worked in Te Pua Wānanga ki te Ao Faculty
of Māori and Indigenous Studies with lecturer
Hineitimoana Greensill, researching Māori
and Pacific approaches to sustainability. Her
findings would contribute to the third-year paper
Sustainability in Māori, Pacific, and Indigenous
Contexts.
“The paper already had a strong Māori and North
and South American – First Nations focus and I
thought it was important to strengthen the Māori
perspective even more and also increase Pacific
and Indigenous Australian perspectives in the
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paper. But particularly Māori voices as tangata
whenua,” says Sophia.

assistant, and by the end of the year she was
hooked on psychology.

Her research focused on audiovisual rather than
academic texts, coming to her subject from a
more creative perspective, including poetry,
art and creative media. She already had a lot of
information on Indigneous activists and “I kind of
went from there”, she says.

In 2022 Sophia is going to Otago to study for a
Graduate Diploma in Psychology and believes it’s
thanks in part to her summer research scholarship
that she became interested in pursuing clinical
psychology.

Sophia could do a lot of her research from home,
but she preferred to come to campus where she
worked alongside other young Māori researchers
and long-admired academics.
“And they were all wāhine pursuing these careers
and doing research, and I thought, ‘I can be like
you’.”
She enjoyed that experience so much she asked
her supervisor if there was something else she
could do in the research field during her final year.
Ms Greensill put her on to senior lecturer Dr
Waikaremoana Waitoki, a clinical psychologist
with work and research interests in Kaupapa Māori
psychology, adult mental health, and child and
adolescent mental health.
Sophia was taken on as Ms Waitoki’s research

While there may not be any obvious link between
Māori and Indigenous studies and Psychology,
Sophia thinks her previous study will be useful in
providing context and much needed perspective.
Her Human Geography major had a health
perspective, focusing on space, identity and their
impacts on health and wellbeing – “the postcode
influence” on people and communities.
Overall, Sophia says her university study to
date, but her summer research in particular, has
increased her appreciation of the whakapapa
relationship between people and the environment.
“As Māori we call ourselves tangata whenua
– people of the land, but how many of us are
actually people of the land and people for the
land? Are we being good whānau members to the
whenua and environment?” she says.

Robbie Maris
Understanding profitability and efficiency of dairy farms in the Waikato

Waikato Management School
Studying the unexpected combination of
Economics and Chemistry is opening doors for
Robbie Maris.
He’s just completed a Bachelor of Business at
the University of Waikato, majoring in those
two subjects, and is moving on to a Master of
Management Studies.
Robbie was the recipient of two University of
Waikato Summer Research Scholarships, which
he says gave him a good insight into research
processes and a taste for where his degrees might
take him in the future.
His first scholarship was with the Bay of Plenty
economic development agency Priority One,
based in his hometown of Tauranga, where he
worked on a pilot study building a business case
for seaweed farming in the Bay with the potential
to expand throughout New Zealand.
In partnership with iwi and local farmers, the pilot
is focused on creating a viable community model
from seed to sale using a regenerative ocean
farming model.
Robbie’s second Summer Research Scholarship
was with DairyNZ. He was tasked with looking at

dairy farm performance and efficiency.
“My focus was on farm operating profit margin,
looking at what characteristics and practices
on-farm improve those margins, and what drivers
influence them,” he says.

positive financial returns and measurable
environmental improvements.
“I didn’t know something so perfect existed. It’s
definitely the type of work I’d like to do in future,”
Robbie says.

“It’s something farmers are dealing with all the
time, and it’s actually very easy to calculate
relative to more complex theoretical models of
efficiency and farm performance.

“I don’t know where I’ll end up, but even if I do
end up doing pure economics, I’ll have had good
experiences and gained different perspectives of
both science and business.”

“Farmers don’t have time for those, so if they can
look at their operating profit margins, compare
them with industry benchmarks, they can see
how changing practices can improve resilience and
efficiency.”

Robbie was also awarded a University of Waikato
Research Masters Scholarship in 2022.

Robbie presented his research (virtually) in
February 2022 at the 66th Annual Australasian
Agricultural Resource and Economic Society’s
conference.
Lately he’s been based in Auckland working on
what he considers a perfect fit for his study skills.
He’s been interning at EnviroStrat Ltd, a
multidisciplinary organisation that brings together
science, economics and commercial elements
to develop impact-focused projects that deliver

He also received funding to support his master’s
study from Manaaki Whenua Landcare Research
to investigate ways to increase community
participation in conservation.
His research will contribute to the Biological
Heritage National Science Challenge and take
him off campus and on the road as he meets with
community groups up and down the country
to see what they’re doing and what more can
be done to develop programmes, policies and
interventions that will lead to increased awareness
and participation, and ultimately improve
conservation practices.

Summer Research Scholarship Programme 2021/22
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Caleb Crosbie
How close are we to the temperature tipping point of the marine biosphere?

Division of Health, Engineering, Computing and Science
Caleb Crosbie spent his summer research
project knee-deep in Tauranga’s carbon rich
tidal flats, and it whetted his appetite to do even
more research for his master’s in the coastal
environment.

samples exhibited increased respiration rates at
higher temperatures, giving evidence that more
carbon dioxide will be leaving the system due
to increased respiration than being absorbed by
photosynthesis.”

The results have implications for our warming
world, he says.

Caleb investigated whether global change has had
an impact on marine sediment communities, such
as tidal flats. He also looked at samples along the
Bay of Plenty coastline from Thames through to
Whakatāne.

It also suggests that an increased nutrient load
in the surface water could lead to dissolution of
carbon from the soil stores by increased microbial
activity at lower temperatures, which means the
mangroves and intertidal sediments could switch
from acting as a carbon sink to a carbon source,
says Caleb.

Caleb’s research project was like other projects
researchers had done on the land but was the first
of its type in mud flats.

Tidal or mud flats are part of coastal foreshores
covered and uncovered by the rise and fall of
the tide. They are important ecosystems which
provide habitat for many fish, bird and marine
species.
Project supervisor Dr Joanne Ellis, left,
with Caleb Crosbie and Timothy Thomson
(crouching) collecting samples.

Caleb looked at whether the increased
temperature as well as nutrients in the surface
layer would induce greater respiration rates and
therefore greater nutrient cycling from both
organic material and stored carbon sources.
“This is applicable to the study I did last year
looking at nutrient loads in mangrove soils
and short-term cycling of carbon,” says Caleb,
who completed his Bachelor of Science in
Environmental Sciences last year.
“With this year’s project, we found that all
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Tidal flats contain plenty of carbon dioxide
stored in the form of organic material. Microbial
communities break down the carbon created by
primary producers like algae and seaweed and
introduce it into the sediment.
The main part of his research project involved
heating the sediment up, adding glucose and
seeing whether the amount of CO2 released from
the soil increased.
Caleb’s research has him now asking the question
about when the global warming tipping point
might occur. That would see more carbon dioxide
released to the atmosphere rather than being
removed.

“Will marine sediments become more or less of a
carbon dioxide sink in the future?”

“We could see from the study quite a lot of
similarities to what happens on land soils.”
Caleb was living in Singapore until starting at the
University’s Tauranga campus in 2019.
“I’ve always loved the ocean and for me being
able to work in the tidal flats doing this research is
rewarding.”
He is conscious that as a scientist he is uncovering
problems, so he wants to be part of the solution.
“This project has been a great opportunity to
build on my research investigating the effect of
warming temperatures and the effect on carbon
stores within intertidal sediment.”
He wants to expand this research into a master
research topic to cover a greater area of New
Zealand coastline.

Taryn Farr
Suicide by cop. Analysis of New Zealand cases

Division of Health, Engineering, Computing and Science
Taryn Farr never saw herself as a criminal
psychologist, but after two University of Waikato
Summer Research Scholarships looking at aspects
of crime, she thinks she may have found her
calling.
Taryn has just completed a Bachelor of Social
Sciences at the University of Waikato majoring
in Psychology and Public Relations and is now
completing an honours year in Psychology. She
hasn’t shied away from hard topics.
Working in conjunction with staff from the
University’s health team, Associate Professor
Anthony O’Brien and Graham Holman, Taryn
has been investigating ‘suicide by cop’ – when
someone has committed a crime, is being pursued
by the police and decides that they would rather
commit suicide than be arrested, or when people
who are already contemplating suicide and decide
that provoking law enforcement into killing them
is the best way to act to achieve their objective
(the Aramoana massacre in 1990 was one such
instance of the offender shouting at police to kill
him.)
Taryn was looking at common factors across
cases in New Zealand. What surprised her was the

number of this type of police shootings there have
been. She’s still doing a lot of cross referencing,
working on collating and assessing the results of
her research.
“I really didn’t go to university thinking this’d
be the path I’d go down,” Taryn says. “The first
summer research scholarship made me realise
the different avenues you can go [in psychology].
There are so many opportunities and once you
take up one, other random ones open up for you.”
That first summer research scholarship saw her
working the Department of Internal Affairs to
study the psychology of terrorists and how they
become radicalised online. Her supervisor was
Dr Andrew Evelo who is conducting a research
project on reducing extremism in New Zealand.
Radicalisation is defined as ‘the process whereby
an individual adopts extreme religious, social
or political ideals’ and usually happens when
two conditions are present. First, there has
to be a person or group that holds a specific
point of view and wants to recruit people to
support them or take action on their behalf. And
secondly, individuals being targeted will more
often than not share common characteristics

or circumstances and have some form of
vulnerability.
It’s this area of research that Taryn plans to
focus on for her honours study – furthering her
work to understand the processes and effects of
radicalisation.
And she says while Public Relations and
Psychology aren’t a common combination, she’s
found it a useful pairing.
“I hadn’t planned to study PR, but I did some
communications papers and found I enjoyed
them, and I think studying communication has
given me the skills to explain what can often be
complicated ideas in a clear and concise way.”
Taryn says she’d definitely recommend doing a
Summer Research Scholarship.
“I had no idea of all the opportunities and
connections that would open up from it. I’ve
been really fortunate to have worked with some
experienced people and have learnt a ton of new
skills from working with them and putting the
research process into practice.”

Summer Research Scholarship Programme 2021/22
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How to get involved in the Summer Research Scholarship Programme
Academic Staff

Students

External parties

Staff who want to be involved in the programme may apply for
funding from the University. Alternatively, staff may use external
funding (eg Marsden grant) and/or seek co-funding from partners.
Academic staff are invited to submit project proposals for
consideration for university funding by June each year. This includes
applications for full-funded and co-funded projects. Each project
needs to be research, and designed to be completed by one student
over a maximum period of 10 weeks of full-time research from
November to February.

Students seeking a place on the Summer Research Scholarship
Programme should:

If you are an external sponsor and have a research idea and are
interested in supporting a Summer Research Scholar please review
the Guidelines for External Sponsors.

When selecting projects, the panel will consider the subject area,
external partnerships, and will be influenced by the University’s
research strategy. If using external funding, staff may apply to have
projects included on the programme up until the end of October.
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• Keep an eye on the Scholarships Finder online at
waikato.ac.nz/scholarships from mid-August when the
projects are advertised.
• Read the regulations and project offerings, ensuring eligibility,
and that application documents are submitted on time.
• If possible, speak to potential supervisors to ensure the project
is a good fit for you.

Please note that the project must be research, not a work placement
and Summer Research Scholars are required to have a University
of Waikato academic supervisor in place. We may be able to assist
with meeting these requirements.
If, after reading the Guidelines for External Sponsors, you have
further questions, please email scholarships@waikato.ac.nz.

Te Kotahi Research Institute
Jackson Cate
Division of Arts, Law, Psychology and Social Sciences
Jackson Cate, Kayla Jordan, &
Maryanne Garry

INTRODUCTION
●

When people see a series of questions on
a test, they form impressions about their
skill after the ﬁrst few questions (Michael
& Garry, 2019)
○

○

Initially encountering pictographic Kanji
causes people to overestimate their knowledge
of Kanji

Manipulated
Kanji order
Participants
learned 15
Kanji alongside
an image of
their meaning

“Easy” Kanji
presented ﬁrst

• “Easy” ﬁrst

火
• “Hard” ﬁrst

楽

“Hard” Kanji
presented ﬁrst

Participants
estimated how
many of the
Kanji shown
they could
translate if
tested

A Predictive Validity Comparison Between Domestic and International Students

● We also know that people mistake the
feeling of learning being easy as evidence:

RESULTS
Overestimating
test
performance

火 = __
楽 = __

●

Mean difference between estimated and
actual test score (%)

M”easy” ﬁrst = 49.84 , M”hard” ﬁrst = 59.75, Mdiff =
9.91 [3.36, 16.46], p = .01

Relative to their actual scores, people
who saw “easy” Kanji ﬁrst slightly
overestimated their test scores, and
people who saw “hard” Kanji ﬁrst
underestimated their test scores
○

M”easy” ﬁrst = 3.54 , M”hard” ﬁrst = -8.25, Mdiff =
11.79 [4.08, 19.50], p = .01

●

Our results suggest that the order in
which we learn information affects not
Non-Cognitive Predictors
Student Success:
onlyofhow
much we think we learned,
A Predictive Validity Comparison Between Domestic and International Students
but how much we actually do learn
●

● Therefore, we predict that when learning
novel kanji, those who start by learning
more pictographic Kanji will form a greater
impression of their own skill, and
overestimate their performance on a future
translation test, compared to those who
start with less pictographic Kanji

One explanation for these results may
be that when the ﬁrst few Kanji were
“hard”, people’s ﬁrst impression was
that the Kanji required more cognitive
effort to learn , and thus tried harder
during learning compared to people
who saw “easy” Kanji ﬁrst

REFERENCES
• Cardwell, B. A., Lindsay, D. S., Förster, K., & Garry, M. (2017).
Uninformative photos can increase people's perceived
knowledge of complicated processes. Journal of Applied Research
in Memory and Cognition, 6(3), 244-252.
• Koriat, A., Bjork, R. A., Sheffer, L., and Bar, S. K. (2004). Predicting
one’s own forgetting: the role of experience-based and
theory-based processes. J. Exp. Psychol. Gen. 133, 643–656.
• Michael, R. B., & Garry, M. (2019). How do ordered questions
bias eyewitnesses?. Memory, 27(7), 904-915.

RESEARCH QUESTION
When people encounter a series of novel
kanji, to what extent does beginning with
pictographic Kanji lead them to overestimate
their skill at Kanji?

Given
translation test
of Kanji shown

M”easy” ﬁrst = 53.38 , M”hard” ﬁrst = 51.51, Mdiff =
1.87 [-4.95, 8.69], p = .59

In reality, people who saw “hard” Kanji
ﬁrst did better on the test than those
who saw “easy” Kanji ﬁrst
○

In reality, question order has no effect
on test performance
Non-Cognitive Predictors of Student Success:

○ that they understand the information
better (Cardwell et al., 2017)

Both people who saw “easy” Kanji ﬁrst
and “hard” Kanji ﬁrst predicted that
they would do similarly well on the test
○

N=201

○

○ of them being skilled (Koriat et al., 2004)

●

●

METHOD

When the ﬁrst few questions are easy,
people believe the questions feel easy
because they are skilled, and think they
will perform better on the test
Conversely, when the ﬁrst few
questions are hard, people believe the
questions feel hard because they are
unskilled, and think they will perform
poorer on the test

DISCUSSION

ACKNOWLEDGEMENTS
Underestimating
test
performance

I would like to thank Dr Garry, Kayla Jordan, all members of the
Garry Lab, and the Summer Research Scholarship coordinators

“Easy” Kanji ﬁrst

“Hard” Kanji ﬁrst

Dotted line represents perfect calibration
Error bars represent 95% CI’s
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Way Chan
Division of Arts, Law, Psychology and Social Sciences
Adapting Mirror- and
Interpersonal-Gazing Tasks To
Induce Mild Dissociative
Experiences Online
Way Ming Chan, Mevagh Sanson, Maryanne Garry

Mirror Gaze:

Stare into your own
eyes in the camera
feed for 5 minutes

Sometimes people experience disruptions in
their sense of self, or perceptions of the
world—in other words, they dissociate (APA,

2013).

•

Psychological science largely focuses on
pathological dissociation, meaning we know
little about the dissociation that healthy
people experience (Butler, 2011; Merckelbach &

Muris, 2001).

•

To learn more about this kind of dissociation,
we must be able to reliably induce
dissociative experiences.

•

Two tasks reliably induce mild dissociative
experiences in the lab: staring, at length, into
one’s own eyes—mirror gazing—and staring
into other’s eyes—interpersonal gazing

Live Camera Feed

Did you notice
anything strange or
unusual?

Control:

Stare into your own
eyes in the camera
feed for 5 seconds

Adapting these tasks for use online would
overcome this limitation. But we do not know
how reliably they would induce dissociative
experiences when completed online.

Research Question

Interpersonal Gaze:
Stare into the eyes of
the person in the
camera feed for 5
minutes

Recorded Camera Feed

or
Control:

To what extent do people report dissociative
experiences when they complete a mirror- or
interpersonal-gaze task online?

12
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Did you notice any
of the following?
• A dark face
• The face of a
monster
• The face of a
child
• Etc.

Stare into the eyes of
the person in the
camera feed for 5
seconds

Results
1

1

0.8

0.8

0.6

0.6

0.4

0.4

0.2
0

•

One “mirror-gaze” subject reported:
“I saw wrinkles around my face, and I
saw the edges of my face elongate
and congeal.”

•

One “interpersonal-gaze” subject
reported: “…his shirt was a solid
colour, and it changed to patterned
polka-dots…his face went from sweet,
kind looking to scary and nervewracking.”

Did you notice the
image change in
any way?

Study 2

Proportion of Subjects Who
Reported Dissociating

•

But these tasks are hard to use at scale: they
must be completed individually, in-person,
and in dim lighting, limiting their utility.

Results & Discussion

These results suggest completing mirrorand interpersonal-gaze tasks online induce
dissociative experience.

Dissociation Questions

(Caputo, 2010; 2019).

•

•

or

Background
•

Method

Study 1

N=5

0.2
N=7

Mirror Gaze

Study 1

Control

0

•

But, compared to previous in-person
studies, fewer of our subjects reported
dissociative experiences (Caputo, 2010).
•

It is possible that the camera feed
was not of the right size, due to
subjects sitting either too close or far
away from their screens.

•

These tasks should be refined in
future work to more reliably induce
dissociative experiences to facilitate
study of “healthy” dissociation.

References

American Psychiatric Association. (2013). Diagnostic and statistical manual of
mental disorders (5th Ed.).
https://psycnet.apa.org/doi/10.1176/appi.books.9780890425596
Butler, L. D. (2011). Must Dissociation Be Unusual?. J. Trauma Dissociation, 12,
454-456. https://doi.org/10.1080/15299732.2011.570234
Caputo, G. B. (2010). Strange-face-in-the-mirror illusion. Perception, 39, 10071008. https://doi.org/10.1068/p6466
Caputo, G. B. (2019). Strange-face illusions during eye-to-eye gazing in dyads:
specific effects on derealization, depersonalization and dissociative
identity. J. Trauma Dissociation, 20(4), 420-444.
https://doi.org/10.1080/15299732.2019.1597807

N = 11
N=5

Interpersonal Gaze

Study 2

Control

Merckelbach, H., & Muris, P. (2001). The causal link between self-reported
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Sofia Gonzalez Gutierrez
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Designing Counting Ourselves 2022: second Aotearoa New Zealand Transgender Health Survey
Transgender Health Research Lab, University of Waikato
Sofia Gonzalez, supervised by Dr. Jaimie Veale

Introduction
• Transgender people face important health
inequities, with most serious ones relating to
mental health (e.g. a higher likelihood of
commiting suicide; Christian et al., 2018). Health
inequities have been linked to underlying social
determinants such as enacted stigma (Pega &
Veale, 2015).
• The first wave of Counting Ourselves (2018) found
trasgender people in New Zealand were 22 times
more likely to report high psychological distress
and 4.6 times more likely to report sexual
violence, than the general population (Veale et al.,
2019).
• A transgender-specific survey is needed to
monitor these inequities and social determinants;
New Zealand population-based surveys (some)
have only recently started to collect data on
whether participants are transgender (Stats NZ,
2021), and do not monitor transgender-specific
issues.
Research questions
1. What progress is Aotearoa making to reduce the
inequities uncovered in the first Counting
Ourselves survey in 2018?
2. What changes are there in the social
determinants that underpin these health
inequities, such as enacted stigma experiences
and healthcare access barriers?
3. What are the emerging issues for transgender
people in Aotearoa New Zealand associated with
health inequities?
References
Christian, R., Mellies, A. A., Bui, A. G., Lee, R., Kattari, L., & Gray, C. (2018). Measuring the Health of
an Invisible Population: Lessons from the Colorado Transgender Health Survey. Journal of General
Internal Medicine, 33(10), 1654–1660. https://doi.org/10.1007/s11606-018-4450-6
Pega, F. & Veale, J.F. (2015). The case for the World Health Organization’s Commission on Social
Determinants of Health to address gender identity. American Journal of Public Health, 105, 58-62.
Stats NZ (2021). LGBT+ population of Aotearoa: Year ended June 2020.
https://www.stats.govt.nz/reports/lgbt-plus-population-of-aotearoa-year-ended-june-2020
Veale, J. F., Byrne, J., Tan, K. K. H., Guy, S., Yee, A., Nopera, T., & Bentham, R. (2019). Counting
ourselves: The health and wellbeing of, trans and non-binary people in Aotearoa New Zealand.
Transgender Health Research Lab, University of Waikato.
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Methodology

Reviewing original
survey
Current stage

Recruitment
and survey
administration

Data analysis

Dissemination

Reviewing existing questions and sourcing new
ones, through:
• Team discussion and reviewing feedback
from participants on original survey
• Researching recent versions of NZ
population-based surveys and international
transgender health surveys
• Stakeholder
consultation
(community
organisations,
health
professionals,
government organisations, etc.)
• Participant eligibility: a) 14 years and above,
b) currently living in New Zealand, c)
transgender or non-binary identity (first
survey recruited 1.1178 participants).
• Recruitment
through
social
media,
collaborators’ networks, online groups, and
community organisations.
• Instrument : Online survey to go live June
2022 (Qualtrics software), ~200 open and
close-ended questions, multiple topics (e.g.
mental health, social supports, gender
affirming care)
• Statistical testing for inequities with
measures of effect size (e.g. Cohen’s d and
risk ratios)
• Thematic analysis for open-text questions
• Longitudinal analysis for participants who
took part in the first survey and provided
identifier code (88% of total sample)
•
•
•
•

Community report
Journal articles
Congress presentations
Dissemination to community and policy
stakeholders

Outcome of current stage
• The length of the original survey was a recurrent
issue mentioned by participants; special emphasis
has been put on removing topics/questions from
the survey that are not considered a priority (e.g.
interaction with police).
• Necessary updates to questions are being made to
reflect social changes (e.g. adding “vaping” to
susbtance use section), changes in NZ surveys (e.g.
the new gender indicator from Stats NZ), or
measures changes.
• The impact of COVID-19 (on areas such as
employment or gender affirming care) is an
important topic in recent national and international
surveys (transgender-specific and population-based
surveys), which will be covered in the new survey.
• Mutiple additional topics have arised from our
research on other surveys, including sexual identity
and further sexual health measures, health literacy,
employment precarity, and food security.
• Stakeholder consultation is still at its initial stage
but will ensure an input from the transgender
community and from experts on different areas in
the design of the survey.
• Some early observations from stakeholders on the
original survey include: comments on the
inclusivity of language used (e.g. not assuming
anything about participants), the apropriateness
and dateness of language (e.g. using the term
“gender affirmation” rather than “transition”),
accuracy of information on healthcare questions
(providers, services, terminology) clarity of
wording, suggesting different angles to approach
topics (e.g. including l “good practice” questions on
healthcare, instead of focusing on ”bad practice”).

sofiagonzalez.ps@gmail.com
Summer Research Scholarship Programme 2021/22

13

Te Kotahi Research Institute
Emma Jones
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Preparation and Notation for Baroque
Violin & Continuo publications
Background:

The Baroque period occurred over 270 years ago, from about 1600
to 1750.
The most popular instruments from this period include;
Harpsichord, Organ, Violin, Viola, Cello, Double Bass, Viol
(Viola da Gamba), Lute, Trumpet, Horn, Trombone, Recorder,
Flute, Bassoon, Oboe, Timpani, Castanets, Musette, and Vielle.

Exemplar of my notation, of Violin Sonata in
B minor, L3 139 by Franz Benda:
The top photo is Benda’s original handwritten score, and
the bottom photo is my Sibelius notation of the work.

The Violin gained popularity in the Baroque period so much that
it was elevated to being the core instrument of orchestral music.
The Continuo part in Baroque music is a bass part that can be
played by one of the following instruments; Keyboard,
Harpsichord, Organ, Guitar, Lute, Cello, Double bass, Bass Viol
or Bassoon.
The purpose/importance of this type of research is that it enables
pieces from the Baroque period, that haven’t been heard for over
200 years, to be performed, taught, and recorded for many more
years to come.

Method/Aim:
-

To seek out and input information about all Baroque Violin
and Continuo pieces available on the music scores website,
IMSLP.
To then notate some of the unpublished pieces on Sibelius
(as chosen by Dr Lara Hall)

References:

—, “Scores featuring the violin && Baroque style && For violin, continuo”
(2022), IMSLP
<https://imslp.org/index.php?title=Category:Scores_featuring_the_violin
&intersect=Baroque_style%2A%2AFor_violin%2C_continuo&transclude
=Template:Catintro > [accessed 16 November 2021]
—, “The World’s Largest Library Catalog.” (2022), WorldCat.org
<https://www.worldcat.org/ > [accessed 16 November 2021]
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Conclusion/Results:

This project resulted in all 951 pieces, available on IMSLP,
having their information inputted into an excel spreadsheet
which will be available for the University of Waikato Music
Department and stakeholders, particularly Dr Lara Hall
(Lecturer in Violin and Viola) to play, teach, or record.
I was also able to notate about 15 pieces in Sibelius, by the
composer Franz Benda, which is about 200 pages of music that
haven’t been seen/heard since the Baroque period. These have
the opportunity of being played and potentially recorded in the
future by Dr Lara Hall, before being enjoyed by many Violin
students and professionals in Chamber performances.

Interesting discoveries from my project:
https://s9.imslp.org/files/imglnks/usimg/0/0b/IMSLP301322-PMLP487792-Benda_L3.20.pdf

-

-

These Baroque pieces showcased the expansion of the
violins performance range, notable use of slurs, double
and triple stopping, and some of the first notated
tremolos.
There were a lot of composers whose works were
anonymous or attributed incorrectly.
Often there was only one copy of the handwritten piece,
since there was no ability to print, hence the scanned
pieces I notated from, were most likely the only copy
available.
Pieces were often dedicated to people in royal families as
they would have often been the composers employers.
Some of the pieces stated the instrumentation was
intended for a ‘treble instrument’ and continuo.
Therefore, this could be played by one of the following;
Musette, Vielle, Flute, Oboe, Violin, Recorder, etc.

Acknowledgements

I would like to express my gratitude to the University of
Waikato for providing this Summer Research Scholarship
opportunity. I would also like to thank Dr Lara Hall for
supervising this project.

Te Kotahi Research Institute
Sneha Kant
Division of Arts, Law, Psychology and Social Sciences

undressing the
the patriarchal
patriarchal power
power that
that looms
looms
undressing
over New
New zealand's
zealand's Revenge
Revenge pornography
pornography laws
laws
over
BY: Sneha Kant
SUPERVISORS:
Wayne Rumbles, Richman Wee
and Fleur Mullen
Te Piringa, Faculty of Law

defining revenge porn
The distribution of sexually graphic
images of individuals without their
consent. This includes both images
originally obtained without consent
(for example by using hidden
cameras, hacking phones, recording
sexual assaults or affairs) as well
as images consensually obtained
within the context of an intimate
relationship.

legal issue:
Does the New
Zealand legislative
cybersecurity
framework, namely
the Harmful Digital
Communications Act
2015 (HDCA)

findings:
The HDCA and prior
case law such as
R v Iyer set a high
threshold to satisfy
the legal test for
'harm', thus leading
to a miscarriage of
justice.

adequately serve its
purpose to prevent
and mitigate harm to
victims of revenge
pornography?

potential reform:
The HDCA Amendment
Bill removes the need for
Police to establish that
the perpetrator intended
to cause serious harm.
Adopting the GDPR, the
Bill also makes it an
offence to share intimate
materials of another
without express consent.
Parliament could also
segregate revenge porn
as a tort in its own right.
This would provide
further protection against
online predators of male
voyeurism and be read in
conjunction with the

research method

HDCA Amendment Bill.

Literature review, focusing on
New Zealand legislation,
journal articles and the
General Data Protection
Regulation (GDPR).

case law
The case of R v Iyer was the first case to
apply the guiding principles of the HDCA
and distinguish the interpretation of
‘harm’ as per section 22(2) of the HDCA.
The ruling of this case held that the
malicious display of the victim’s seminudes by her ex-husband, did not cause
sufficient ‘serious emotional distress’ to
satisfy the legal test for harm.

ACKNOWLEDGEMENTS:
This research was conducted
for the Technology in Legal
Education New Zealand
Project, supported by the
New Zealand Law Foundation
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Te Kotahi Research Institute
Chloe Phillips
Division of Arts, Law, Psychology and Social Sciences

WHAT WORKS IN
RELATION TO BODY
POSITIVE
INITIATIVES?

BACKGROUND
Research on body image is abundant, yet much of
the literature is deficit-based and focuses on what
problems need to be fixed [1]. Many local and
international body positive initiatives contain
information on what works in relation to helping
young women, girls, and non-binary youth feel
body positive [2]. As society continues to
diversify, it is imperative that modern body
positive initiatives accommodate for indigenous,
LGBTQ+, and disabled communities [3]. Alongside
this, the recent change of climate due to the
pandemic has seen a rise of social media usage in
young people [4]. This increase coincides with a
higher risk of young people being exposed to
manipulated images of bodies online which can
negatively affect their self-image [5].

Chloe Phillips, supervised by Professor Katrina Roen (UoW)
and Riikka Anderson (YWCA)
Engaging girls, young women, and non-binary youth in body
positive initiatives that affirm diversity in a time of pandemic.

RESULTS

METHODOLOGY

As a result of this research project, a
workshop on media literacy was created for
the YWCA. Media literacy was chosen as the
focus topic due to its prevalence when
reviewing the literature on what works in
relation to body-positive initiatives. This
workshop involves three key resources: a
participant handout, slideshow, and workshop
leader guidebook. The workshop was made
for young girls, women, and non-binary youth
aged 10-16. This age group was chosen
because it is when young girls and women
often start using social media and are
exposed to manipulated body images [6].

REFERENCES
[1] Thompson, J. K., Heinberg, L. J., Altabe, M., &
Tantleff-Dunn, S. (1999). Exacting beauty: Theory,
assessment, and treatment of body image
disturbance. American Psychological Association.
https://doi.org/10.1037/10312-000
[2] The Body Positive. (n.d.) Research.
https://thebodypositive.org/research/
[3] Statistics New Zealand. (2019, September 23). New
Zealand's population reflects growing diversity.
Statistics New Zealand.
[4] Wiederhold, B. K. (2020). Social media use during
social distancing. Cyberpsychology, Behavior, and
Social Networking, 23(5), 275-276.
[5] Kleemans, M., Daalmans, S., Carbaat, I., & Anschütz,
D. (2018). Picture perfect: The direct effect of
manipulated Instagram photos on body image in
adolescent girls. Media Psychology, 21(1), 93-110.
[6] Influence Central. (2016). Kids & tech: The evolution
of today’s digital natives. https://influencecentral.com/trendspotting/kids-tech-the-evolution-oftodays-digital-natives/
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AIMS
Review literature on
what works in
community-based body
positive initiatives both
locally and
internationally. The
literature should also be
relevant to indigenous,
LGBTQ+, and disabled
communities, as well as
the pandemic
2. Produce at least one
evidence-based
resource for the YWCA
that can be used
repeatedly in the future
1.

1. Search for existing body positive initiatives
online
Produce a table of these initiatives
2.
3. Generate a list of evaluations directly related
to these initiatives and existing academic
research on body positivity
4. Contact body-positive organisations for extra
information on what works
Make a list of possible barriers to
5.
engagement with body-positive initiatives
6. Participate in ongoing dialogue with YWCA
about what works
Create a research proposal
7.
Formulate a timeline for project tasks
8.
Produce an evidence-based slideshow,
9.
guidebook, and participant handout resource
for the YWCA on what research has shown
works

ACKNOWLEDGEMENTS
I would like to thank Katrina Roen, Riikka Anderson, Julia,
Shivali, the YWCA staff, and the University of Waikato for
supporting me throughout this project. I am truly grateful
to have had the opportunity to work alongside a group of
such empowering, intelligent, and kind women. Thank you
all for your guidance.

RESOURCES PRODUCED
Below is a QR code link to the
resources I produced.

Te Kotahi Research Institute
Timothy Smith
Division of Arts, Law, Psychology and Social Sciences

Age differences in emotion ratings when reading short stories
Supervisor: Dr Aleea Devitt

Results

• Previous research has discovered a positivity bias
in older adults for retrieval type tasks, such as a
higher chance of recalling positive information,
and reappraising memories as being more
positive than they were (Devitt & Schacter, 2020).
• One possible account for this result, is that
perhaps information is encoded more positively by
older adults compared to younger adults.
• We examined whether a positivity bias is
observed in a simple encoding task, such as
reading statements with various levels of
emotional valence.

Research question: How do emotional
valence ratings differ between younger
and older age groups?
Methodology
64
Stories

18 details
per story
6 Positive

Participants

Young
(19 – 35)
N = 47

6 Neutral
Age groups
Random
Selection

Older adults showed a minor
positivity bias in the information
encoding task

2x3 Mixed groups ANOVA
Between: Age group
Within: Detail type

Emotional valence ratings by age group and detail type.
7

Young

Old

6

Detail type
(F(1.48,137.54
= 870.15, p <
.05)

Interaction
(F(1.48,137.5
4) = 1.31, p =
.27)

The slightly
higher scores
present in the
older group
was
significant

Differences in
positive,
neutral and
negative
ratings was
significant

No
interaction
between age
group and
detail type on
scores

Discussion

5

4

3

2

6 Negative
1

Old
(65 – 78)

Negative

Neutral

Positive

• Older adults encode information more positively
than younger adults.
• This information change during encoding partially
explains why positivity bias has been observed in
previous memory experiments with older adults.
• There are likely other contributing factors, as the
observed difference between young and old
adults scores was very small.
• Adding a memory task after the encoding phase
would be the next step in understanding the
impact encoding has on positivity bias in later
memory.

Detail type

References

N = 48

•

Each participant randomly
presented 4 stories

Detail type sample: First day Camping
•

Procedure

Participants rate each detail
for emotional valence (1 =
very negative, 4 = neutral, 7
= very positive)

Age group
(F(1, 93) =
6.61, P = .012)

Figure 1.

Emotional valence rating
(1 = Very negative, 7 = very positive)

Introduction

Stimuli

Summer researcher: Timothy Smith

Positive detail: You want to set up the tent first, so you look around for a
flat patch of ground. Thankfully the tent came with an instruction
manual and was easy to set up.

•

Negative detail: Once the tent is up, you are not convinced it will last the
night.

•

Neutral detail: Next you set up your stretcher and place it into the
corner of the tent, along with your belongings.

•

Devitt, & Schacter, D. L. (2020). Looking on the Bright Side: Aging
and the Impact of Emotional Future Simulation on Subsequent
Memory. The Journals of Gerontology. Series B, Psychological
Sciences and Social Sciences, 75(9), 1831–1840.
https://doi.org/10.1093/geronb/gbz041
Mather, & Carstensen, L. L. (2005). Aging and motivated
cognition: the positivity effect in attention and memory. Trends in
Cognitive Sciences, 9(10), 496–502.
https://doi.org/10.1016/j.tics.2005.08.005

This project is funded by a Marsden Fast-Start Grant
awarded to A. Devitt (grant number 20-UOW-074).
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A Virtual Reality (VR) viewing of a crime scene assists juries if the crime scene is
destroyed or cannot be visited. But, what are the legal implications of their use?
Issues
VR is a direct representation of the underlying data. If scanners of
crime scenes are used, jurors will view the original scene. But,
testimony might form part of data entry.[1] If the data is not
accurate or does not originate from an impartial source, the
resultant distortion could be passed off as reality.[2]
Question
Which laws, if any, control the admission and use of this persuasive
technology in court?

Findings
The Evidence Act 2006 controls VR admission and use.
1.
If admissible, VR must be accompanied by a suitably qualified
expert.[3]
2. VR must then meet the substantially helpful test per s 25 of the
Evidence Act 2006.
3. Admission is not precluded by s 8, but a jury direction is required.
The jury must comprehend the difference between arithmetical
measures and subjective (albeit informed) judgements.[4]

Method
Literature review, focusing on New Zealand legislation and
evidence law.
[1] Jan Collie “Digital Forensic Evidence - Flaws in the Criminal Justice System” (2018) 289 Forensic
Science International 154.
[2] Arash Homampour “VR in the Courtroom; Virtual Reality is Making its Way to Courtroom but still
has Barriers to Overcome” (2018) 24 CCNSEL.

[3] Shepherd v R [2012] 2 NZLR 609 (CA).
[4] Judge David Harvey “Information Technology in Court” in internet.law.nz selected issues (4th
ed, LexisNexis, Wellington, 2016) at 9.60.

Alessia Spense, with supervisors Wayne Rumbles,
Fleur Mullen and Richman Wee.
This research was conducted for the Technology in Legal Education
New Zealand Project, supported by the New Zealand Law Foundation.
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UNDERSTANDING NFTs AND THE LAW

By Ella Shepherd
Supervisors: Wayne Rumbles, Fleur Mullen, Richman Wee
What is Blockchain?

Legal implications

Policy Issue 1: Crime

Blockchain is an online network of records that are linked used

NFTs gain their value from their scarcity.

A digital asset like an NFT can be used to facilitate crime (e.g.

cryptography. Blockchain facilitates direct trade between
individuals without the need for an intermediary party.

Therefore, NFT sellers need to consider both

Blockchain ledgers are append-only, meaning prior transactions

the Fair Trading Act Act 1986 and the

or ‘blocks’ cannot be edited or adjusted.

Consumer Guarantees Act 1993 to ensure

What are NFTs?
NFTs are a non-fungible token. They are unique digital assets

they are accurately representing the NFT.

selling an NFT in exchange for narcotics). This issue is
exacerbated by blockchain networks being anonymous and
impossible to reverse.

Policy Issue 2: The Environment
Blockchain requires multiple computers to be constantly
updating the shared ledger to work. This uses an incredible

Sellers of NFTs should always seek legal

amount of power. While there are some methods to reduce the

primarily used for art where the owner has the rights of the

advice. As the market is small, sellers should

energy consumption, on the whole NFTs are very bad for the

authentic and unique piece of digital media. While anyone can

be aware of insider trading practices that

environment.

have a jpeg of the image, only one person can hold the original.

would break the Financial Markets Conduct

than can be exchanged on a blockchain network. NFTs are

What’s the Point?

Policy Issue 3: Hacking

Act 2013.

Anything can be hacked. Just because blockchain networks are

If anyone can use or share a jpeg, what’s the point of a unique

encrypted does not mean that NFTs are safe assets to hold.

NFT? There are three reasons: (1) bragging rights like any other

NFTs are facilitated by smart contracts written

NFTs are risky investments as cyber technology is always

collectable, (2) it’s a way of supporting digital artists, and (3)

into the blockchain. Buyers need to be aware

evolving to decrypt the blockchain ledgers.

buying them as investment pieces.

of specific terms written into the smart

Example 2

Example

contract. Furthermore, as NFTs are like any

An NFT of popular
YouTube meme ‘Nyan
Cat’ (pictured left and in
header) was sold for
$600,000 USD in 2021

other asset, so buyers should include them in

NFT ‘Cryptopunk 3100’
was sold for nearly $12
million USD in 2021.

any contracting out agreement under the
Property (Relationships) Act 1976 to protect

This research was supported by the New Zealand Foundation and TeLENZ.

their asset in the event of divorce.
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Shannon Hodge
Centre for Tertiary Teaching & Learning

HOW OPEN ARE WE?

Waikato Academic Staff Perspectives on Textbooks
Shannon Hodge

Supervised by Stephen Harlow (CeTTL)

B AC KG R O U N D
This study investigates what
influences Waikato
academics' choice to use
textbooks and how ready
they are to adopt Open
Textbooks (OTs). OTs are a
part of the Open Access
movement. By being freely
available online they can
offer a more equitable
approach as every student
has access regardless of
study mode or financial
status [1].
Ø By investigating current
practice in tertiary settings
and the impact of COVID19 lockdowns, this study
will assist the Library and
CeTTL to support
academics in making the
best textbook choices.
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ACADEMICS OPEN TO
ADOPTING AN OT
WITHIN 3 YEARS

Yes
37%

RESEARCH QUESTIONS
§
§

How aware are Waikato academic
staff of Open Textbooks?
If so, what are the barriers to
adopting Open Textbooks?

No
63%

C O N C LUS I O N

M E T H O D O L O GY
An online survey was developed using
Qualtrics software and promoted to all
Waikato academic staff through the
staff landing page and email. The
survey consists of 39 textbook-related
questions, some of which were adapted
from a national study on textbooks [2].
Ø Display logic was utilised to break
up questions involving matrix grids
to improve the survey response rate.

Most respondents are aware
of OTs, but there are
prominent barriers to OT
adoption, including
perceptions of inconsistent
quality and applicability to
the Aotearoa/NZ context.
REFERENCES
[1] Tyson, F., Roberts S., & Davies, L.
(2021). Textbooks: The future is open,
but do we know it? [PowerPoint slides].
UC Research Repository.
[2] Tyson, F., Brown, C., Roberts, S.,
Davies, L., & White, R.
(2020). Academic perspectives of
textbooks Survey 2020. [Unpublished
raw data]. University of Canterbury.

R E S U LT S
§

§

§

59% of respondents were aware of
OTs. Yet, only 1 respondent
reported that they prescribed an
OT as compulsory.
When asked if they would use an
OT in the next five years, only 37%
of respondents said they would
consider adopting one.
Among barriers to adoption,
many respondents do not
consider OTs to be a suitable
quality and lack applicability to
the Aotearoa/NZ context.

WH E R E TO N E X T
The survey will continue to run
throughout January. An audit of
Waikato Reading Lists will take place,
and the data will be submitted to the
Open Syllabus project to look for
trends with other Universities. Staff
that indicated an interest in OTs will
be supported to find a suitable OT.
SEE OUR
SURVEY!

Bradley McNamara
Centre for Tertiary Teaching & Learning
Learning from Australasian Examples: Supporting Inclusive
Teaching in the Waikato Context
Bradley McNamara, Tracey Morgan and Dr. Alison Jolley
Te Puna Ako - Centre for Tertiary Teaching and Learning

Background:
Inclusive teaching frameworks and practices are vital
towards the studying journeys of all staff and
students in various Tertiary institutions. However,
incorporating these into the lecture theatre and
lesson plan can be overwhelming, confusing and
inaccessible for many teaching staff. Te Puna Ako
Centre for Tertiary Teaching and Learning (CeTTL) at
The University of Waikato exists to advise and
support inclusive teaching development that staff can
use in their teaching practice. To further support this,
we asked the following question:

Figure 1: Word cloud created with key
words/terms from the University of
Waikato’s Accessibility Services video1.
The video highlights how students from
diverse backgrounds have been
supported with their studies.

What inclusive teaching resources do Tertiary
institutions across Australasia provide?
We have a commitment towards the inclusivity of all
students, where they can ﬂourish in their studies and
express their identity. Therefore, this project has
allowed us to reestablish the foundational framework
and improve CeTTL’s future teaching practices.

Key Findings:
“We see difference
as an asset, and an
environment of
inclusion as the
cultural glue of the
University.”

Methods:
●
●
●
●
●
●

Conducted a content analysis of selected
Tertiary websites across Australasia (see
background map).
Reviewed inclusivity hubs (if applicable),
strategic plans, and teaching frameworks.
Collate key information drawn from key
inclusivity areas on Tertiary websites.
Document observations via the use of a
spreadsheet.
Tally points where inclusivity was
mentioned/acknowledged.
Visually compare inclusivity averages (Figure
2).

Figure 2: Australia, Aotearoa and Waikato averages across speciﬁc areas of
inclusivity (based on their presence/absence on each website).

Deakin University,
Australia.

●
●
●
●

Recommendations:

Tertiary institutions (including the University of Waikato) need to:
●
●

Acknowledgements: Bradley would like to thank
Tracey Morgan, Dr. Alison Jolley and the CeTTL
staff for their continuous guidance and support
on this project. .

1

https://www.youtube.com/watch?v=YI1cE2hVx-s

Many Tertiary institutions lack resources surrounding
inclusivity.
Many Tertiary institutions lack success stories of students that
have beneﬁted from inclusivity planning and frameworks.
On average, Australian universities have more examples and
resourcing surrounding inclusivity.
Inclusivity and diversity are often lacking from strategic plans.

●
●
●

Improve and extend range of resources surrounding inclusive
teaching.
Quantify the proportion of the student body that beneﬁt from
inclusive teaching.
Highlight a broader range of examples of where inclusivity has
ﬂourished and enriched studying journeys.
Improve strategic plans by highlighting the acknowledgment of
many inclusive areas. In doing this, an increase in student body
may occur.
Develop easier modes of access to inclusive and diverse areas
on websites.
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Fergus Byett
Division of Education

t w o y e a r - o l ds t o o y o u n g t o g r o o v e ?
fergus byett (super vised by dr. bronya dean & dr. rebecca evans)

m u sic g r ou p s?

•

half of 2-year-olds attended
music groups
• no association with gender
• f irst-born children were
more likely to attend
• attendance associated with
higher maternal education &
greater household income
• european families more
likely to attend than māori,
asian & pasifika families

wh a t ar e
the musical

experiences of
k i w i t o dd l e r s
in the 21st

centur y?

• 1% of 2-year-olds had
attended a ‘concert’
• higher attendance of cultural
events e.g., polyfest (7%)
• no association with gender,
ethnicity, parity, rurality, or
frequency of maternal singing
at 9 months

instr uments?

recorded music?

• 69% of 2-year-olds used
devices to listen to music
on a typical day
• 51% listened for an hour
or more

concer ts?

•
•
•

data from the GUINZ longitudinal study
following 6,000 kids and their families
since 2009
representative of NZ population.[1]

• 31% of 2-year-olds played with
instruments once a day or more
• first-born children played with
them more frequently
• no association with child gender
• frequent instrumental play
associated with a high freq. of
maternal singing at 9 months

references [1] Growing Up in New Zealand. (n.d.). The Cohort. Retrieved January 26 2022, from https://www.growingup.co.nz/cohort
[2] ‘Music notes: Flaticon.com'. This poster has been designed using resources from Flaticon.com
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Swati Gulati
Division of Education

Embedding Computational Thinking into
Authentic Technology Practice
By: Swati Gulati
Supervisors: Dr Wendy Fox Turnbull & Dr Shaoqun Wu

“Those who are not involved in programming will become programmed”
Rushkoff (2010)

Background

What was done?
A systematic research was
conducted to develop an
annotated bibliography in the
fields of digital technologies,
computational thinking and how
different aspects of robotics and
game design can enhance the
skills of the primary students and
most importantly the indigenous
learners.

•

Jeanette Wing (2006) advocated computational thinking
as a primary skill along reading, writing & arithmetic.

•

Computational thinking is labelled as the 21st century
literacy since it allows non-computers scientists to
benefit from a computational approach to problemsolving (Mahsa Mohagheh, 2016).

•

The Ministry of Education, New Zealand are
encouraging integration of coding with the curriculum
to respond to the shortage of skilled professionals
engaging in high-tech and supposedly high economic
value work.

Recommendations
❖ Culturally responsive design of
computational thinking tools is
required to build inclusive
community cultures.
❖ Efforts to make visual
programming tools culturally
responsive include making
changes to surface features such
as content or element names,
context the tool is presented in,
and the deign of the computing
activities themselves.

‘‘Games are inherently artifacts of culture through which cultural roles, values, and knowledge bases are transmitted’’
(Nasir 2005)
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Angela Matemate Fuimaono
Division of Education

‘That is me’: The Power of Pacific Picturebooks
Angela Fuimaono Supervisors: Janette Kelly-Ware and Nicola Daly

Vignette One

‘That is me’

The children were playing cornhole, but one child
did not want to play. She was more interested in
showing me books from the Kindergarten
bookshelf.
This quiet 3-year-old girl with curly brown hair
and bright brown eyes brought me a book
depicting a young Pacific Island girl who was
preparing to start school. The book was created
in New Zealand by a kindergarten organisation
who recognised the lack of culturally authentic
books for Pacific students and so created their
own.

(Whanau Manaaki Kindergarten, 2020)
The girl confidently stated, “That is me”, while
pointing at the smiling girl with curly brown hair
on the front cover. She could see herself reflected
in the imagery and main protagonist. Afterwards
she gently placed the book back on the shelf.
This vignette shows a child recognising and
identifying themself with the cover image of a
picturebook. This links toTapasā, Turu 1, which
discusses the importance of identities, languages
and cultures in educating Pacific children (MoE
2010).
Fa’afetai Lava to Tai o Fenua
Kindergarten for
sharing their
knowledge with us.
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Almost a third of students in New Zealand
are Pacific or Māori, yet picturebooks
available are still predominatly
European/English language (Long, 2010).

Research Question
How do children and teachers respond to
Pacific Picturebooks?

Vignette Two

Making a fale

The children and teacher were outside on a mat
on the grass. The teacher started reading 'Kaiana
and Teiti’ which is a story about a child who goes
overseas to visit her family. Halfway through the
story the children became focused on the fale
featured in the picturebook. They then eagerly
spent a large amount of time with their teacher,
creating their own fale from recycled items found
around the kindergarten.

Methods

•Qualitative pilot study conducted at a kindergarten
which caters to predominatly Pacific families and is
run by Pacific teachers.
•10 Pacific picturebooks were chosen and sourced
for teachers to read to the children.
•Talanoa (meaningful conversations) were held to
discuss research goals with teachers.
•Observations were made of children’s and teacher’s
responses to picturebooks.

Early Thoughts and Recommendations

•Culturally authentic books can be effective in
creating connections to language, culture and
identity for children.
•Teachers can use Pacific picturebooks to connect
with and develop children’s funds of knowledge and
cultural capital.
The pilot project taught us:
• The need to engage with ‘Teu le va’, culturally
responsive research practices.
• The importance, and difficulty of locating culturally
authentic Pacific picturebooks.

(David Ling Publishing Limited, 2020)

After they had worked together to construct their
fale the teacher reintroduced the book by reading
the final pages to the children while they sat
inside their fale.
In this vignette, the teacher was able to engage
children in the story and use culturally responsive
pedagogy to make connections between the
children’s own cultural knowledge and the
imagery and words within the book. The
curriculum emerged from the picturebook and
shows children making connections between
people, places and things (Te waihanga hononga)
(MoE, 2017).
Scan to see Waikato
Picturebook Research
Unit

Siobhan McKenna
Division of Education

Teacher Aide to Student Teacher: Developing a student teacher identity
Siobhan McKenna-Murphy. Supervisor: Dr. Sheralyn Cook

Rationale:
The focus of this research project is to understand the experiences
of first-year Bachelor of Teaching (B.Tch) Mixed-Media Teacher
Education Programme (MMP) student teachers who are, or have
been employed as teacher-aides, as they transition from, and often
between, their roles as teacher aide/student teacher.
Within New Zealand, 17,859 people identified as being employed as
teacher aides (Stats NZ, 2019). There is no official record of how
many teacher aides enroll in B.Tch degrees available in New
Zealand. Anecdotally, the University of Waikato B.Tch (MMP)
attracts a number of students with current or past teacher-aide
experience. Teacher aide roles are “moving closer to a classroom
teacher’s role, but often without clarity of boundaries” (Martin, 2021,
p. 566) and as such we believe it is important to understand the
skills, experiences and responsibilities teacher aides bring to their
role as student teachers.
Additionally, while there is emerging research focusing on the
barriers and enablers students experience as they begin their tertiary
studies, little is known about the issues, barriers and/or enablers
student-teachers may experience as they transition from and often
between, their role as a teacher aide to a student teacher on their
W.I.L. days.
My personal interest in the project stems from my 14+ years as a
teacher aide and the knowledge and experiences I held prior to
entering the B.Tch M.M.P. programme. I believe my experiences
strengthened my developing student teacher identity. I have faced
both challenges and successes in my work integrated learning
(W.I.L.) as a result of drawing on my teacher aide skills and
experiences. I will draw on these personal experiences to
understand the information provided by the research participants and
to make connections with literature.

Methodology:
● Applied to Division of Education ethics committee
● Dr. Cook invited eligible students to complete survey
● Analysed survey information of 9 participants
● Grouped common themes

Data Analysis:

Findings:

Who Encouraged you to Gain your Teaching Qualification?

Barriers and enablers of completing W.I.L. in
their workplace:
Barriers
Blurring of roles
Feelings of guilt
Confusion for children
Varying levels of
respect

Enablers
Familiarity
Comfortability
Established
relationships

Bibliography

The findings indicate that New Zealand teacher aides roles are broad
and encompass a range of tasks within the classroom and wider
school environment. Vogt et al (2021) acknowledges schools growing
reliance on teacher aides to fulfill teaching roles rather than supporting
the class as a whole, although he cautions “teacher-aides should
provide administrative and organisational support, but that they should
not take on instruction, as they are not qualified” (p.216). This
contradicts a number of specialised roles participants fulfilled within
their schools, such as setting up specialised programmes, planning
their own lessons, delivering teacher lessons, and administering
medical care. It is evident that teacher aide roles can be unstructured,
requiring a high degree of adaptability, and expectations of
teacher-aides can vary from school to school.
Participants, while acknowledging the various barriers and enablers
they experienced over their first year, were unable to identify any
specific moment where they noticed a change in their identity from
teacher-aide to student teacher. MacFarlane (2018) believes “learner
identity [such as being a student teacher] is a temporary state which is
socially constructed and it is a complex longitudinal process” (p.1202).
Reflecting on their first year of study, participants attributed their
emerging identity as a student teacher, to their developing confidence
in their professional skills, such as teaching, classroom and behaviour
management, and a deeper respect from students.
Conclusion:
Teacher aide roles vary according to individual school needs and the
experience and skills of the individual teacher-aide.
Thus,
teacher-aides enrolling in the Bachelor of Teaching (MMP) bring a vast
range of practical knowledge to their student teacher role. The
difficulty is accurately determining the level of individual student’s
knowledge, skills and experience, when within any particular intake of
students, the range of school-based work experience expands from no
experience to 15+ years of teacher-aide experience.
This poses
challenges for tertiary staff on how they might acknowledge and draw
upon students prior experiences.
Further research into student development of their teacher identity is
needed and Dr Cook is planning a longitudinal study that will follow
students across the three years of their degree.
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Nicola Paul
Division of Education

Heteronormativity and the internet
Nicola Paul
Supervisor: Dr Sonja Ellis

Introduction
Historically, sexual education in
Aotearoa New Zealand has failed to
acknowledge the existence of
rainbow/LGBTQIA+ people (Ellis &
Bentham, 2021). This means that
most rangatahi are turning to the
internet for their sexual education.
Our study analyses 5 popular sexual
education websites (Family Planning,
Get the facts AU, Planned Parenthood,
Just the Facts and the NHS) in a
range of different areas to determine
how inclusive they are.

Discussion

Our findings suggest that much like sexuality
education in schools, the websites we
analysed in this study do not adequately
cover information on different sexual
identities and relationships (Ellis & Bentham,
2021). This issue could be addressed by
conducting focus groups with rangatahi
about what information they want to see on
sexual health websites. A limitation to this
study is that we only had the capacity to
analyse five sexual health websites when we
would have liked to analyse more.
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Method

Two primary research questions were
investigated: (a) To what extent did each of
these websites cover our three themes;
biological sexual health (STI and pregnacy
prevention, fertility options, etc), sexual identities
and relationships and possible adverse
outcomes in relation to sexual health (sexual
violence and/or coercion, peer pressure to have
sex and/or start dating, etc)? And (b) What
addititonal sexual health and sexuality topics
are covered on these websites? We used a
qualitative method called content analysis
where we took paragraphs from these websites
that were of interest and critiqued them.

Results

Overall our websites comprehensively
cover biological sexual health and the
possible adverse outcomes in relation to
sexual health. Yet, they fail to adequately
cover topics around sexual identities and
relationships.
Some examples of these topics were:
• Safe sex in lesbian relationships.
• How to navigate non-monogamous
sex and relationships in a safe manner.
• Sex as a fun and pleasurable activity.

References

Ellis, S. J., & Bentham, R. M.
(2021). Inclusion of LGBTIQ
perspectives in school-based
sexuality education in
Aotearoa/New Zealand: an
exploratory study. Sex
Education, 21(6), 708-722.
https://doi.org/10.1080/14681
811.2020.1863776
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Nikita Van Dijk
Division of Education

Learning and Living at Te Whare Wānanga o Waikato the
University of Waikato – A Disabled Person’s Experience
Supervisors: Associate Professor Patsie Frawley and Professor Claire Breen
Participant Researcher: Nikita Van Dijk
Intro
Access and inclusion of the disabled community at the
University of Waikato has always been an issue, and so
this project was used to understand and highlight the
experiences of disabled individuals and the issues they
face.

Relevant Laws and Policies
There are many laws and policies protecting disabled
individuals in regards to access, inclusion and education, such
as:
Section 19 of the NZ Bill of Rights (right to freedom from
discrimination)
Section 21 of the NZ Human Rights Act (disability became a
prohibited grounds for discrimination)
Multiple articles of the United Nations Convention on the
Rights of Persons with Disabilities (education - 24, access - 09
, protection from discrimination - 05)
Policies from the NZODI (accessible learning pathways,
Disability Action Plan)
The Kia Orite Toolkit - outlines the Code of Practice to
achieve an inclusive and equitable tertiary education
environment for disabled learners
Education and Training Act (law that informs disability
strategies in regards to access to education)
It is through the lens of these laws and policies that the data
for this project was analysed.

“Addressing and fixing these issues are not
optional extras. These are legal
requirements.”

“The decrepit nature of campus (Hamilton)
makes accessing education a challenge….
Elevators constantly out, and light fixtures
that set off flares so bad that I vomit” Participant #01

Method
To best understand the experiences and issues that the
disabled community face at the University of Waikato,
interviews were conducted with disabled students. The
first interview focussed on their experiences across the
board (physical access and inclusion, online access and
inclusion, staff and student support, etc) and the second
focussed on anything else they wanted to add and how
they wanted their stories to be told.A rapid review of laws
and legislation was always undertaken so that the data
could accurately be put into context.

Results
Physical Access Issues
Lecture theatres are inaccessible for students, the buildings are deteriorating,
maintenance takes too long to respond to complaints - ‘accessibility isan afterthought
rather than a priority’ (Participant #02),‘ the only elevators that appear to regularly
work are the ones in the library’ (Participant #03)
Lack of Awareness and Understanding From Staff
Lack of consistent support from staff across the faculties and the executive of the
University - ‘lecturers choosing to not be understanding of disability…leads to having
to challenge decisions and conversations…it’s exhausting” (Participant #04), ‘Lecturers
fighting again adaptation that [I] was entitled to..and privacy issues (related to this)’
(Participant #05)
Online Learning
Moodle is outdated, and has no accessibility options, however very supportive staff
Above: The route from WSU to TT and TC that
Accessibility Services
participants with mobility issues are expected to
Incredible at advocating and getting support for students, despite their hands being
make in ten minutes. This is half a kilometre.
tied - ’One of the best experiences was being able to access another room to take tests’
(Participant #05)

← Participant Stories
What Can We Do? →
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Maryam Al-Hajri
Division of Health, Engineering, Computing and Science

Development of Novel
Microstructures for Titanium Alloy
Abstract
The research aims to develop the microstructure for the extruded
Ti64 through heat treatments. Three samples were prepared, each
sample was treated differently. The first sample is Ti64 as
extruded. The second is Ti64 were heated up to 955oC and by the
surrounding, while the third sample is heated up to 925oC and
cooled slowly for 50oC/h. However, after the heat treatment was
done, a series of tests were done. And was found that the sample
of 925oC heat treatment is giving a high strength metal (949MPa)
and the ductility is developed compared with extruded Ti64, while
sample 955C is less in strength but is tougher.

Experimental Method
1. Block Ti64

2. Heat Treatment

- Block material
of 90%wt Ti, 6%wt Al
and 4%wt V

Vacuum Sintering Furnace
- Sample 1: As extruded Ti64
- Sample 2: 955C, cooled by the furnace
- Sample 3: 925C, Cooled 50C/h

4. Tensile Testing

3. Wire EDM

Intron Tensile Tester

- Cutting the samples
for testing

5. XRD
& SEM

Vicker's Hardness Tester

7. Optical Microscope
Magnifications: 100X, 200X, 500X, 1000X

Acknowledgment
Thank you to my supervisor, Dr. Ajit Pal Singh, for his patience,
guidance, and support.I have benefited greatly from his wealth
of knowledge and experience. I am extremely grateful that he
has taken me on as a student intern in his summer research.
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Tensile Test

SEM

As Extruded
- Fracture surface was showing dimples and flat fracture.
- Fine beta lines, and thick alpha lines.
- Grain size 50-150 micrometers.
- Many colonies of lamellar within one grain.
955C HT
- Larger grains size (approx 200 micrometers).
- Thick lamellar beta, alpha shrank.
- Surface crack, dimples are represented along the
surface fracture.
925 HT
- Grain size 50-150 micrometers.
- None continues beta lines and very thine lines. Alpha is
bigger in size (2 micrometers).

From the tensail test, it's clear that the heat treatment has developed the
mechanical properties of Ti64 compared with as extruded specimen.

Hardness Test
Decrease in hardness due to the change of microstructures during
the heat treatment process. the different process has to give
different grains size and different microstructures, which has
resulted in different values of hardness.

XRD The graph identifies the phase that is represented within
the material under study. As the highest peak represents
titanium (beta-phase).

6. Hardness
Test

- Crack path
- Fracture surface analysis

Making
Judgment

Result

Maryam Al-Hajri
Supervisor: Ajit Pal Singh

Conclusion
In conclusion, the heat treatment has improved the microstructures of
Ti64. As both samples of 955C and 925C, the microstructures have
changed compared with the original microstructure, but each sample
has shown different microstructures due to the difference in the heating
process such as temperature, cooling rate, and holding time. As the
temperature is controlling the grain growth and cooling rate controls
the thickness of beta lines. A slow cooling rate of Ti64 will give a small
grain size and thin beta line thickness, while fast cooling rate has give
bigger small size of Ti64 and thicker beta line. Thus, the 955C heat
treatment sample was thougher and more ductile, and for sample 925C
have more strength due to small grains size.

Taef Mohamed Said Al-Hajri
Division of Health, Engineering, Computing and Science

Name: Taef AL-Hajri
Supervisor: Dr. Leandro Bolzoni

MECHANICAL PROPERTIES AND MICROSTRUCTURE OF POWDER METALLURGY Fe-xCu and Cu-xFe ALLOYS BY
HOT PRESSING
BACKGROUND

RESULTS

Iron (Fe) is a fairly common and cheap metal that is
abundant on earth. Fe is widely used throughout daily life,
as well as in different industries. Due to the mechanical
properties of Fe, such as relatively high strength and
ductility, it is commonly used as an alloying element in the
industry. Copper (Cu) is another common alloying element
due to its low cost, availability and ability to improve the
properties of alloys. Cu can have a significant effect of the
mechanical performance of the alloy. Such as, increasing
the toughness and density.
Immiscibility alloys are characterized with a miscibility gap
in the liquid state, which exhibit a liquid-liquid phase
separation during solidification. which results in the liquidphase separation between the Fe and Cu during the
solidification phase. This results in the Cu phase existing
separately from the Fe matrix for the Fe-Cu system, and Fe
phase existing separately from the Cu matrix for the Cu-Fe
system.

MECHANICAL PROPERTIES

MICROSTRUCTURE
Pure Fe

Fe-20Cu

Fe-40Cu

Cu-40Fe
Pores

The alloys experience an increase in green
density. Which is the ratio of metallic
powder to the volume of the compact after
warm pressing. As for the sintered density,
the general trend is a decrease excluding
the pure metals.

The alloys are decreasing in the sintered
density due to the increase in overall ductility
brought in by the increase in Cu metal.

Cu-20Fe

Pure Cu
Pores

OBJECTIVE
THE AIM IS THE PRODUCTION OF Fe-xCu ALLOYS
AND Cu-xFe ALLOYS VIA POWDER METALLURGY
BY HOT PRESSING UNDER ARGON ATMOSPHERE.

EXPERIMENTAL
Metal
Powders

Powder
Mixing

Warm
Pressing

Green
Compact

Hot
Pressing

Sintered
Compact

The alloys display a decrease in hardness
with the increase in Cu, which is due to the
relative increase in ductility.

ACKNOWLEDGMENTS
I would like to thank the University of Waikato Summer Research Scholarship Programme
for the opportunity and would also like to thank Dr. Leandro Bolzoni for his guidance and
help throughout the summer internship programme.

The relative decrease in sintered density was due to the fact that the porosity
levels in the microstructure of the alloys increases with the increase in Cu content
till pure Cu. The visibility of the aforementioned spherical pores are a sign the
alloys have reached the third sintering stage. As the pore become isolated and
grow, larger pores tend to grow due to Ostwald ripening, which lead to the
decreases in density. As can also be seen the clear separation between the two
metals, with Cu resembling an orange/pink color, while Fe resembling a blue color

CONCLUSION
In conclusion, the aim of the research was to determine the mechanical
properties of Fe-based and Cu-based alloys and examine the microstructure. The
results show that the alloys follow a trend, with the increase of Cu, the yield
strength (YS), ultimate tensile strength (UTS), and the elongation decrease, as well
as the hardness. The green density increased while the sintered density
decreased.
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Kizzie Amoore
Division of Health, Engineering, Computing and Science

Unlocking Umami Taste Modifiers in Sea Lettuce Broth
Kizzie Amoore

Supervised by Chris Glasson and Christina Praeger

Functionality
Umami tastants and enhancers are used to improve palatability,
enhance savoury flavours and increase salt perception. MSG can
substitute up to 50% of NaCl with 30% less sodium by weight.[1]

*

The sodium salts of aspartatic and glutamatic acids
have an umami taste. These tastants
bind to orthosteric sites on taste receptors.

Since the first extraction of monosodium glutamate (MSG) from
seaweed, commercial production of umami-tasting compounds
has evolved to targeted fermentation.
1978 First umami peptide discovered

1971 Yamaguchi’s EUC model

[3]

*

Objective
This investigation applied modern taste characterisation
techniques to a previously unexplored algal species,
focusing on umami-tasting and -enhancing compounds.
Understanding the taste of Ulva ralfsii contributes to the
characterisation and development of seaweed-based
foods and food additives.

Yeast extract

Parmesan

Sardines

Broccoli

[4]
MSG content
(mg/100g)
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1753

Yeast
S. cerevisiae releases proteolytic exoenzymes and chemically
modifies the substrate. During the death phase, autolysis releases
further free amino acids and nucleotides.[6]

Maillard reaction
Under thermal treatment, reducing sugars and amino acids react
to form colour and flavour compounds. Increased peptide
hydrophilicity can enhance umami taste.[7]

1200

280

176

Pending amino acid and
nucleotide assay results

*

Product Development

Flavour profiling
Volatile composition: GC-MS
Sensory analysis
Optimisation
Central composite design
Microorganism growth studies

References

Experimental Design

[1] Löliger, J. (2000). Function and importance of glutamate for
savory foods. J. Nutr., 130(4), 915S-920S.

1968 “Chinese Restaurant Syndrome” reported

1909-1950s MSG extraction
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Enzymatic pre-treatment
Polysaccharide-degrading enzymes break down algal cell walls,
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amino acids and umami-tasting peptides.[5]

Lactic acid bacteria
L. plantarum produces peptidases that specifically cleave L-Asp
and L-Glu from peptides. Lactoyl transferase increases the
hydrophilicity and the umami taste of peptides. [2]

The 5’-isomers of ribonucleotides
(IMP, GMP and AMP) and peptides
with L-Asp and L-Glu residues
pe
stabilise taste perception,
intensifying umami taste.[2]
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Discovering antibody target identity
Marina K. Barcellos, Dr. Gregory Jacobson & Dr. William Kelton
Te Huataki Waiora School of Health

Introduction

Antibodies are protein molecules that play an essential role in
the immune system by fighting pathogens. They are quite
resistant to heat-induced denaturation1, and thus we
hypothesise that the proteins that antibodies bind to will have
improved stability. Based on our hypothesis, we can use this
shift in stability to determine what the target of an antibody of
interest is, such as in cases of autoimmune disease.

Methods

Results

Unfolding temperature
HER2 protein

66.4 °C

Antibody Herceptin

70.8 °C

Anti-His
Ladder

70°C

73°C

76°C

79°C

~70kDa

30kDa
15kDa

HER2 HER2 HER2 HER2 HER2 HER2 HER2 HER2
+
+
+
+
antibody
antibody
antibody
antibody

Figure 2: Anti-His HRP binds to 10kDa
HER2 protein on the Western
Blot
membrane,
allowing Figure 3: Western Blot result that shows the difference in
band intensity between samples with and without antibody.
visualisation.

As temperature increases, unbound proteins aggregate more, and there is
less HER2 for the Anti-His HRP to bind to when compared to samples with
proteins bound to antibodies.

Conclusion

Figure 1: Thermal shift assay with HER2 protein and antibody Herceptin.

•
•
•
•

• Proteins bound to antibodies are more thermally stable
• The shift in stability is more observable at 73°C or higher
• In future, we will test the antibody thermal assay with intact cells

Adapted from previous Cellular Thermal Shift Assays 2, 3
Significance: antibody thermal assay could potentially be used to
Each pair of samples was exposed to a different temperature
discover the target of antibodies of interest in people with
Between 55°C and 85°C
autoimmune diseases.
References: 1. Dumoulin et al., 2001. Single-domain antibodies with high conformational stability. 2. Jafari et al., 2014. The cellular thermal shift assay for
Western Blot to visualise the results
evaluating drug-target interactions in cells. 3. Molina et al., 2013. Monitoring drug target engagement in cells and tissues using the cellular thermal shift assay.
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Otitis Media in General Practice

Authored by Andre Becker, Andrew Wood, Senior Lecturer of Surgery at University of Auckland, Ross Lawrenson, Professor of Population Health at University of Waikato
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The study population was children aged 1-14 who attended Ōtorohanga Medical
Centre for any reason who had a primary ethnicity of either European/Pakeha or
Māori over the period of January 2019 to December 2021.
European/Pakeha patients with a secondary ethnicity of Māori were considered
Māori for the purpose of stratification (13 out of 1098 patients)
The Medtech32 database was used to review patients’ Daily Record for evidence of
AOM and OME in accordance with accepted diagnostic criteria. (ref: bpacNZ) Signs of
inflammation of the tympanic membrane listed in patient notes without evidence of
otitis externa were recorded as AOM. Presence of fluid behind the tympanic
membrane was recorded as OME
Patients’ Daily record, Inbox and Outbox were reviewed for referral to ENT specialists
and audiometry, as well as evidence of surgical intervention in the form of
grommets.
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Daniel C. Blair - Supervisor: Dr Heitor Gomes

A PORTFOLIO APPROACH

me@danielcblair.nz - www.danielcblair.nz

INTRODUCTION

The initial brief for this project included
assessing current tools & processors for
whether and where AI/ML could be
applied within and/or across Gallagher’s
products & services, along with what
capabilities would be required for
deploying AI/ML technologies.

Each potential use-case is validated,
analysed and evaluated for its potential
priority following a specific process and
formula. This is then mapped onto a 4
quadrant matrix.

BACKGROUND

Gallagher Group created an Analytics &
Insights team, more than two years ago,
to drive data-driven decisions in all areas
of its business and is progressing with
company-wide digital literacy trainings
and modern workplace initiatives. Their
aim is to be more agile and completely
data-driven with AI/ML being a natural
progression to this. Therefore, prioritizing
relevant AI/ML initiatives that can help
drive strategic company objectives is
important, with AI/ML becoming more
and more a competitive advantage in
nearly all industries.

The following use-cases were prioritized; 1, 7 & 21
for Big Bets. 4, 10 & 12 for Quick Wins. 5, 13 & 14
for Incremental. If you follow the QR code on this
poster, you will be taken to advice on best practice,
research and recommendations for leveraging
these opportunities and similar ones in other
industries.

PRIORITIZATION FRAMEWORK

PROJECT OBJECTIVES

To source broadly and determine within
Gallagher from interviews with key
stakeholders, relevant AI/ML use-cases
for every department; in which each usecase can be validated, analysed, and
evaluated for prioritization. Along with
considering success factors, metrics, and
best
practice
for
implementing,
deploying, and maintaining AI & machine
learning models at scale. This was then
described as 3x objectives with their key
results (OKR’s).

IMPLICATIONS & CONCLUSION

NOTE: This is treated as a continual process and
similar to a MVP, where it can be experimented with
and improved over-time and possibly applied to
other IT projects.

Acknowledgements: I would like to thank everyone in the A&I team and
especially my manager Tarun Kumar as well as the MOA Lab at UoW and
my supervisor Dr Heitor Gomes.

This framework was designed so that it can be used within
Gallagher’s current systems and processors, as they already
manage their IT projects with a portfolio approach. Using a
prioritized portfolio approach for AI/ML initiatives can be
beneficial as well as transformative for companies like
Gallagher Group. Please scan the QR code to follow the
journey.
References: 1. https://www.elementai.com/news/2019/building-a-strategic-airoadmap-for-your-business
2. https://www.accenture.com/us-en/insights/strategy/ai-potential
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Time Critical Digital Interfaces
Medical First Aid App for Surf Lifeguards

INTRODUCTION

Home screen

Navigation

First Aid Screen

Reflection

21+ First Aid Presentations

‘Hyper scroll’ navigation

Step by Step instructions

Advice to keep in mind

Typography - Size, font, weight. Hierarchy for most
important information. Easy to read from a distance.

Displays a list for each First Aid

Hyper scroll allows the user to

Each screen has the necessary

‘Priorities’, ‘Do’ and ‘Think’ are

presentation. Ordered by

go through the whole list quickly

First Aid steps to take.

related information . Reflections

Size of User Interface Elements - Eliminate
undesired input. Sufficient spacing between elements

commonality. A limit of six items

by viewing one item at a time in

Conditional statements are

and possible causes are

is shown on screen at a time,

a static position. The scrollbar is

used to reduce reading. The

included to assist with potential

uses scroll freely. Users can

held down while moving

user can go back to a given

future incidents.

search directly.

vertically to traverse the list.

step at any time.

A new generation of young kiwis are promoting beach
safety to individuals and their community by becoming
Surf Lifeguards. Kiwi’s as young as fourteen can become
Lifeguards, therefore it is important that volunteers are
appropriately trained for the unpredictable beach
environment. Younger generations tend to be more tech
savvy and embrace new forms of information
consumption. This app is intended to be used as an
alternative to physical material. My research consists of
exploring new methods to present and navigate
information in time critical situations on mobile.

KEY CONSIDERATIONS
Every design decision needed to center the user and their
necessity to find information as quickly as possible. The
app needed to be visually simple, yet intuitive and easy to
understand. Key visual considerations such as:

Navigation - Find First Aid topics as quickly as
possible. Limit the number of options shown.

*First Aid content written by Medical Professionals at Surf Life Saving New Zealand
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Investigation of methane emissions from a grazed turnip pasture
Lee Boon
Supervised by Jordan Goodrich

Introduction / Background
•
•

•

•

The concentration of methane (CH4) has nearly tripled since preindustrial times, contributing substantially to climate change1.
CH4 sources include natural wetlands, factories, rice cultivation
and ruminant animals2.
Upland mineral soils are typically found to consume atmospheric
methane, but emerging debate in the literature suggests
agricultural soils may act as a source3,4.

•

Aim
•

•

The aim of this project was to measure CH4 flux from a grazed
turnip pasture on a dairy farm to determine whether the soil was a
source or sink, and characterize the spatial and temporal variability.

Method
•

•

•

Conclusion

Results

Figure 1: The CH4 flux from each day of sampling over the grazed turnip
paddock, from 10/01/22 to 13/01/22. Over the 4 days, 91 samples were
analysed from 12 chambers over the grazed turnip pasture.

The soil acted as both a small source and a
sink of CH4 across the different days (Figure
1).
Differences in fluxes among chambers
(Figure 2) suggests that is less likely to be
driven by soil temperature and moisture as
expected, but rather by hot-spots of CH4 on
the pasture5 (e.g. possibly influenced by cow
excrement varying spatially over the
sampling days).
Chambers 16 and 17 consistently showed a
negative flux, whereas chamber 20 had a
greater spread of CH4 fluxes over the 4 days
of sampling, demonstrating the importance
of capturing the strong heterogeneity of CH4
uptake or emissions across the site.

Future work

24 chamber collars were installed in the ground and the fitted
chamber tops sealed during measurements to track gas
exchange into and out of the soil.
Using a syringe, an air sample was extracted from the chamber
and injected into a evacuated vial every 20 min over a 60 min
sampling period.
Gas samples were analyzed using a quantum cascade laser
spectrometer to identify CH4 concentration. CH4 flux was then
calculated as the slope in concentration over time.

•

•

Further sampling will capture a longer time
series of CH4 fluxes, including recent rain
events, and allow comparison against CH4
fluxes at an adjacent pasture and un-grazed
turnip site.
Fluxes of CH4 will be combined with CO2
and N2O to determine a greenhouse gas
budget for the site.

References
1.
2.

3.

Figure 2: The CH4 flux from each chamber over the grazed turnip paddock.
Each chamber was sampled 4 times over the 60 min sampling period, 4 days
in a row (10/01/22 to 13/01/22). The different colour hues represent the
chambers that were paired together over the site.

4.

5.

Ed Dlugokencky, NOAA/GML (gml.noaa.gov/ccgg/trends_ch4/)
Conrad, R. (2009). The global methane cycle: recent advances in
understanding the microbial processes involved. Environmental
microbiology reports, 1(5), 285-292.
Cowan, N., et al. (2021). Agricultural soils: A sink or source of methane
across the British Isles?. European Journal of Soil Science, 72(4), 18421862.
Etminan, M., et al. (2016). Radiative forcing of carbon dioxide, methane,
and nitrous oxide: A significant revision of the methane radiative forcing.
Geophysical Research Letters 43, 12,614-612,623.
Hörtnagl, L., & Wohlfahrt, G. (2014). Methane and nitrous oxide exchange
over a managed hay meadow. Biogeosciences, 11(24), 7219-7236.
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A Warming Climate

WHAT DOES THIS MEAN FOR OUR COASTS?

Background

Temperatures have one of the greatest influences on energy demand and
metabolic activity. It has been predicted that with warming temperatures that
there will be a depletion of carbon from carbon sinks like intertidal sediments
through increased community activity [1]. Supported by terrestrial soil studies
which have predicted that due to reduced P:R ratios that terrestrial stores
could deplete up to 50% in the next two decades [2]. Through the application
of Macromolecular rate theory curves which combines both abiotic and biotic
responses to increases in temperatures, it is possible to identify the tipping
point where respiration will exceed photosynthesis in a given soil [3].

Aim: Investigate the effect of increased ambient thermal

temperatures on the respiration curves within intertidal
sediment and their proximity to the tipping points using MMRT

Methodology

pH porewater analysis post incubation
Heat block incubation of 2g of sample (10-50°C)
IRGA CO2 measurement (1ml)
Addition of Glucose solutions (0.25ml)
Control

0.00675g/ml

0.01351g/ml

Figure 1: Illustration displaying the concentrations of glucose added and
method of addition to test tubes.

Results

Carbon Transfer
-

Primary producers

Conclusion

introduce nutrients into
system from surroundings.

-

Consumers breakdown

Discussion

From the data presented on figure 2 it is visible that
regardless of whether the full range of temperatures are not
reached that there will be a depletion of carbon from stores
within the intertidal sediments from the sampled sites.
From the two top figures all but the Thames sample
demonstrate the MMRT curve, however its individual
measurements follow similar trends to the other 6 sites.
The Glucose treatment highlights the impact that additional
anthropogenic stressors could have with the presence of
added thermal stress.
The light-dark plot indicates the presence of a significant
difference between true respiration (dark) and the effect of
photosynthesis on the system.
However, there is not enough evidence yet to indicate wether
there is significant decoupling occurring between light and dark
like there is in terrestrial samples at elevated temperatures.
Temperature will have a large effect on intertidal sediments
with medium to high organic material content.
Increased nutrient loads in the water reduce the temperature
at which the tipping point is reached.
Light-dark incubations demonstrate the tipping point
temperatures for marine sediment.
Reducing the anthropogenic stressors is an option to mitigate
the effect of climate change on marine sediment.

and

further increase the
accessibility of these nutrients.

Filter & suspension
feeders introduce nutrients

-

and gases to the sediments

microbial community degassing CO2

Figure 2: The figures above display the 4 main variations in trials for this
experiment which were repeated. The top two illustrate 6 different
sampling locations from the BOP coastline from the Coromandel to
Whakatane. The bottom two display the effect of light-dark incubations
and the effect of glucose being added to Mayfair soil samples.
Acknowledgements

I would like to express my gratitude to the University of Waikato
for granting me the chance to take part in Waikato summer
research scholarship program and especially to my supervisor
Terry Isson & Allycia Van de Laar for their support and guidance.
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A Proposed Machine Learning and Metaheuristic-Aided Approach to
Automated System Configuration
Scholar:
Supervisor:

Research process

Narid Drake
Dr. Vimal Kumar

Introduction

Familiarization with
optimization theory and
combinatorics

Review of automated
system configuration
approaches in literature

Over the years, the complexity of IT
systems has grown, and with it the
challenge of configuring each
component within a system to meet
quality-of-service (QoS) objectives.

Investigation of suitable
metaheuristics for multiobjective optimization

Examination of the Pareto
Simulated Annealing
metaheuristic

Outcomes

Conclusions

Optimizing system autoconfiguration setup
While expertise is often employed
when configuring these systems,
human error is still a present factor
and can lead to inefficient or even
vulnerable system configurations.
Automation is also difficult, as an
exhaustive search to find the most
optimal configuration can be quite
computationally expensive.
This project looks to examine the use
of machine learning techniques to
intelligently and automatically
perform online system configuration
for computer network components.

Aims
This research aims to:
• Examine literature detailing recent
approaches to automated system
configuration
• Identify an appropriate search
algorithm for selecting an optimal or
near-optimal configuration solution
• Produce a formulation of a possible
approach to automated system
configuration

Fig. 1: Process architecture of
the proposed autoconfiguration
setup

Fig.1 shows the process architecture of a proposed setup for
automatic system configuration. It periodically collects network
traffic data and derives a set of statistics that “describe” the
traffic. This data is the input to an optimization algorithm driven
by Pareto Simulated Annealing (PSA, see below), using predictor
algorithms to evaluate the performance of different candidate
configurations, as opposed to evaluating on the live system.
The algorithm produces a set of near-optimal solutions, for which
a decision-making protocol is used to select a single nearoptimal configuration. This approach was inspired by the recent
work of Memeti & Pllana (2021) [2].

• Pareto Simulated Annealing has been
identified as a suitable multi-objective
optimization algorithm.
• Predictive machine learning has been
identified as a performance evaluation
method instead of live-system
experiments.
• A potential setup for system
autoconfiguration has been proposed.

Future steps

PSA is a metaheuristic algorithm introduced by
Czyżak & Jaskiewicz (1998) [1] that is useful for
solving multi-objective combinatorial optimization
problems. It is based on the single-objective Simulated
Annealing method which uses a process inspired by
metallurgy to move an initially random solution toward
a global optimum while escaping local optima by
accepting non-improving solutions with an everdecreasing probability.
For a multi-objective problem, this algorithm uses a set
of interacting solutions, each of which are optimized
using different “weights” on each of the different
objectives, approximating what is known as a “pareto
optimal front”, or a set of solutions which are optimal at
different weightings of the objectives.

• Implementation and testing of the proposed
pipeline on a real-world system.

• A dataset will need to be generated for
training and validating the predictive
algorithms.
• Experimentation needed to select
appropriate regression models
(RandomForest, SVM, etc.) and PSA
parameters

Fig. 2: Flow diagram of the PSA algorithm for this setup

References:
[2] Memeti, S., & Pllana, S. (2021). Optimization of heterogeneous systems with AI planning heuristics and machine learning: a
performance and energy aware approach. Computing, 103(12), 2943–2966. https://doi.org/10.1007/s00607-021-01017-6
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• Literature has been reviewed to examine
proposed solutions to the problem of
automated system configuration.

Pareto Simulated Annealing

[1] Czyżak, P., & Jaskiewicz, A. J. (1998). Pareto Simulated Annealing – A Metaheuristic Technique for Multiple-Objective Combinatorial
Optimization. Journal of Multi-Criteria Decision Analysis, 7(1), 34-47.
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Formulation of candidate
process architecture

• Investigation needed to select a decisionmaking scheme for final configuration
selection

Acknowledgements:
I wish to give thanks to Victoria Huang for offering me this
project, Dr. Kumar and the CROW group for their support and
supervision, and the University of Waikato Summer Research
programme for providing this opportunity.

Kalei Evans
Division of Health, Engineering, Computing and Science

Environmental Drivers of the
Austropuccinia psidii (myrtle rust) life cycle
Kalei Evans | Supervisor: Michael Bartlett | Team Leader: Kwasi Adusei-Fosu

Methods

Introduction

1. Experiment set up

Austropuccinia psidii (myrtle rust) threatens Myrtaceae around New Zealand since
it’s arrival here in 2017. Little is known about how the environment influences the
life cycle of the myrtle rust pathogen. This experiment was designed to test
potential environmental drivers; light availability, nutrition provided to the host
plant and temperature, to see which has the greatest impact on disease
progression and the development of sexual spore stage (telia).

•
•
•
•

Metrosideros excelsa (Pōhutukawa) is a highly susceptible Myrtle in New Zealand

Figure 1: Pohutukawa in quarantine rooms
organised into eight blocks.

so this plant species was used in the experiment.

•

224 Pōhutukawa transported to two quarantine rooms
Split into 16 blocks of 14 plants, eight blocks per room
Room conditions set to 22℃ in one room and 27℃ in the other and
80% humidity in both as ideal for disease progression
Three plants per block under each condition: full light and fed
fertiliser, shaded and fed fertiliser, full light and fed water, shaded
and fed water
Two plants in each block were controls

2. Inoculation

Preliminary results

•

Percentage of tips with symptoms 7 days and 12 days postinoculation

•
•
•

Spores produced by inoculating Syzygium jambos to
build up inoculum for experiment
Spores mixed with 0.05% Tween 20 to a concentration
of 1 × 105 spores/ml to form suspension
Young growth of Pōhutukawa sprayed as highly
susceptible using a pressurised spray gun
The two controls from each block sprayed with just
Tween 20

3. Monitoring disease progression

•
•
•
•

Figure 5: Infection percentage of tips of Pohutukawa seven days post-inoculation (left), and 12 days post-inoculation (right).

•
•
•
•
•

Symptoms first showed seven days post inoculation
No sexual spores (teliospores) were produced by day 12, although we
expect to see this spore stage only after 4 weeks.
Greatest levels of disease were recorded at 12 days on unfed plants,
under full light at 27℃ (Figures 3, 4 & 5).
The disease usually progresses better on plants of greater health,
therefore these results may change after a longer period of time once
the fertiliser is in full affect.
Infection of controls could be due to contamination from the inoculated
plants, especially in 27℃ as there were a high number of spores
produced.

Figure 3:Disease symptoms in 27 ℃ room left and disease symptoms in 22℃
room right, both taken on day 12 post-inoculation.

•

Figure 2: Spore suspension mix left, inoculation with spray gum
pictured right.

Disease progression monitored seven and
twelve days post-inoculation, then weekly after
fourteen days for 8 weeks.
Disease progression monitored on each leaf of
each plants stems
Data collected as the total number of tips with
leaves that are infected for each plant
High humidity maintained to meet the ideal
condition for myrtle rust to grow and reproduce
All plants watered three times a week

4. Predicted outcomes
•
•

Lower light and nutrient availability creates
greater stress for the pathogen and will promote
the production of sexual spores stage.
Higher temperature will result in more rapid
resource depletion in leaves and this will also
promote sexual spore stage.

All photographs were taken by myself or my supervisor.

Figure 4: Infected plant in block 14, under condition full light, unfed, 27 ℃.
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Madison Farrant
Division of Health, Engineering, Computing and Science

Unearthing environmental impacts of historical gold mining in the Tararu Valley
Research by Madison Farrant Supervised by Dr. Tanya O'Neill & Dr. Megan Grainger

Tararu Valley
Thames

The problem
Tararu Valley had over 10 mines and six battery sites (1). Historic mines can continue to cause metal contamination of waterways many years after
their abandonment (2). Metals impact ecosystems and taonga species near the mine with some metals bioaccumulating throughout the food chain
(2). Contamination also poses risks to humans from contact and recreation within these waters (2).

Coromandel Peninsula, NZ

The research

Key findings

Tests were conducted to obtain baseline metal
concentrations and identify potential contamination point
sources throughout the Tararu Valley.

Conclusions

Heavy metal concentrations that exceeded NZ freshwater
quality guidelines (3):

Pb Ni Cd Zn Cu
Water grab
samples

DGT

Dissolved metals

Lead

Nickel

Cadmium

Zinc

Copper

Ion compounds
Physical attributes

Bioavailable
metals

Ohio Creek had the lowest recorded pH.

14%

pH

3.64

Only 14% of dissolved metal
concentrations as measured
by DGT were bioavailable.

Waterbodies within the Tararu Valley were impacted by
acid mine drainage, with Sylvia mine being a significant
contributor of contamination. DGT performed well in a
mine impacted situation showing concentrations of
heavy metals often had only small portions which were
bioavailable. Their presence, however, can still cause
long-term ecosystem and human-health threats,
therefore
more
testing
and
remediation
is
recommended.

Want to know
more?

Pb
19.1%

Sediment
grab samples

Particle size
Mineral composition

Zn 2%

Sediment
heavy metals
Fe
19.1%
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Mn 0.8%
Cu 0.5%
As 0.4%

1. Ritchie, N. A survey of historic mining sites in the Thames and Ohinemuri areas of the
Hauraki Goldfield; Hamilton, NZ, 1990.
2. Craw, D.; Chappell, D. A., Metal redistribution in historic mine wastes, Coromandel
Peninsula, New Zealand. New Zealand Journal of Geology and Geophysics 2000, 43 (2),
187-198.
3. ANZECC; ARMCANZ Australian and New Zealand Guidelines for Fresh and Marine Water
Quality; Canberra, Australia, 2000.

Taryn Farr
Division of Health, Engineering, Computing and Science

Provoked Police Shootings in New Zealand
BACKGROUND
• A “provoked police shooting”
describes a phenomenon where an
individual intentionally engages in
life-threatening behaviour to provoke
police to shoot them (Geberth,
1993).
• The term “suicide by cop” is widely
used to describe this but we believe
“provoked police shooting” is a more
accurate term.
• Prevalence has varied between
studies. Hutson (1998) suggested
provoked police shootings make up
10-13% of officer-involved shootings
in the United States, while recent
figures from various countries have
been around 30% (Best, Quigley, &
Bailey, 2004).
• The traits of the typical perpetrator
involved have remained consistent
since the 1990s (Patton & Fremouw,
2016).

CURRENT RESEARCH

Literature
search and
review:
Using Google
Scholar and
PsychInfo,
the literature
on this topic
was gathered
and
reviewed.

Developing
criteria:
Previously
used criteria
from the
literature was
compared.
We decided
to use
Hutson’s et
al. (1998)
criteria; it is
widely used
and well
regarded.

METHOD

DISCUSSION

Gathering
data:

• Although the results are not
finalised, what we have found so far
is similar to that of findings overseas.

The
Independent
Police
Authority
(IPCA)
website hosts
reports of all
investigations
since 1995.
From all 368
cases, 63 NZ
policeinvolved
shootings
were
identified.

Applying
criteria:
Criteria was
applied to the
reports to
identify cases
of provoked
police
shootings.
These still
need to be
crossreferenced
with other
researchers.

Analysis of
cases:
We are
reviewing
cases for
demographic
information,
indications of
mental
illness,
criminal
history etc.

• Prior to cross referencing, roughly 30% of cases appear to meet the criteria.
• Based on past research (Patton & Fremouw, 2016), we would expect the
following characteristics to be common amongst individuals involved in
provoked police shootings:
A history of mental
health issues

• There has been no New Zealand
research in this area.
• To address this, a team, made up of
a service user expert, Maori
researcher, police, mental health
clinicians and academics, are
conducting research to identify cases
of provoked police shootings in New
Zealand and analyse them for
relevant common factors.

A history of criminal
activity

• Drawing data from IPCA reports
meant we had no ethnicity data. The
information in these reports was
limited, which sometimes made it
difficult to identify whether cases met
the criteria.
• We hope to access additional data to
address these issues.

REFERENCES &
ACKNOWLEDGEMENTS

EXPECTED RESULTS

Young adult White
male

Taryn Farr,
Anthony O’Brien,
Graham Holman & Donna
Foxall

Involved in a domestic
dispute prior to the
incident

Benchill. (2006). NSW Police car 2006 NYE
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Best, D., Quigley, A., & Bailey, A. (2004). Police shooting
as a method of self-harming: A review of the
evidence for ‘suicide by cop’ in England and Wales
between 1998 and 2001. International Journal of the
Sociology of Law, 32(4), 349-361.
doi:10.1016/j.ijsl.2004.09.002
Bumiputra. (2019). [Male silhouette]. Pixabay.
https://pixabay.com/images/id-4142198/
Geberth, V. (1993). Suicide-by-cop: inviting death from
the hands of a police officer. Law and Order, 41(7),
105-109.
Hutson, H. R., Anglin, D., Yarbrough, J., Hardaway, K.,
Russell, M., Strote, J., Canter, M., & Blum, B. (1998).
Suicide by Cop. Annals of Emergency Medicine,
32(6), 665-669..https://doi.org/10.1016/S01960644(98)70064-2
Patton, C. L., & Fremouw, W. J. (2016). Examining
“suicide by cop”: A critical review of the literature.
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https://doi.org/10.1016/j.avb.2016.03.003

Thank you to my supervisors, research
team and the Summer Scholarship
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Chloe Flemming
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Queue Flies, Come Bother Us!
Blowflies… Why Bother?
The focus of invasion biology to identify what enables species’ establishment and spread. This research

Results: Future Expectations

asked, “do life history traits of blowflies correspond to their invasive status?”.

The total number of species identified was 229 C. hilli, 239 C. stygia, 163

The focus was on Calliphora blowflies, which cause major economic impacts due to pathogen transmission

C. vicina, and 48 C. quadrimaculata.

and flystrike. Four species were targeted, including a NZ endemic species: C. quadrimaculata (Fig. 1), two

After identifying each species, we prepared the samples for future

mildly invasive Australian species: C. stygia (Fig. 2) and C. hilli (Fig. 3), and a highly invasive global species: C.

genetic analysis via DNA extraction. I also helped catch live specimens

vicina (Fig. 4).

and established breeding colonies for each species to enable study of

A blowfly identification process of specimens that were sent in from all over New Zealand and some from

their invasive characteristics.

Australia took place to begin finding an answer.

Methods: How to Identify a Blowfly
Has hypopleural setae

Hairs on lower calypter

No hairs on subcostal sclerite

Hairs on propleuron

We want to find out whether certain fitness-based invasive traits (e.g.,
lifespan, developmental rate, number of eggs laid) are superior in more
invasive vs. less invasive endemic species. This will help us to determine

For more
information on
how to identify
blowflies, scan
here!

the factors that underline invasion and establishment success.
N

Y

New
Species

Conclusion: In the End
Unwanted
Species

!
3x

Achrostical
Setae

2x

Achrostical
Setae

Mottled
Pattern on
Abdomin

Hairy Eyes

Invasion Alert

Invasive species are a major threat to native taonga
species and primary industries.
This research can potentially help with future ways to
prevent invasive species from entering New Zealand
or help to control already settled pest invaders.
Supervisor: Ang McGaughran
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Rosa Flood
Division of Health, Engineering, Computing and Science

a place and its people
a location based app for the university of waikato

DEPARTMENT OF COMPUTER SCIENCE

BACKGROUND

AIM

The University of
Waikato campus covers
65 hectares. The
building began on land
that was Ngāti Hauā
and Ngāti Wairere tribal
boundaries of Tainui in
the 1960s. Much of this
land was confiscated in
1864. Since then, there
have been many people
involved in the
progression of the
university.

To design and develop an app for the University of Waikato. A place and its
people is a mobile application that is intended to educate visitors,
university staff and students about the history and stories that have
moulded the University of Waikato into what it is today.
To achieve this goal, the application has guided walks throughout the
university with multiple places and stories attached to it. The walks focus
on significant places and people in relation to the University of Waikato.

9:41

PROBLEM

METHODS

There are many places
across the University of
Waikato that go
unnoticed. These
places hold historical
stories of our Māori
people and land.
Recognising these
people, places and
stories will help to build
the understanding of
the University of
Waikato’s motto, ‘Ko te
Tangata, for the
people’.

- Research

9:41

9:41

9:41

- Interviews
- Moodboard
- Wireframe
- Creating a prototype app to
determine functionality and
usability.
- Discussion of overall app
design.

DESIGNED BY : Rosa Flood
SUPERVISED BY : Annika Hinze & Sarah-Jane
Tiakiwai
ACKNOWLEDGEMENTS TO : University of
Waikato Summer Research Programme, Whetu
Taukamo, Nic Vanderschantz
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Mabel Foo
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MODELLING HOW A VIRUS COULD SPREAD THROUGH HAMILTON
INTRODUCTION

MITIGATION

To simulate how a pandemic could spread
through Hamilton city, a model focusing on
COVID-19 was developed.

Mitigation is known as the act of reducing the impact of a
virus(CDC, 2021). In the case for Aotearoa, alert levels and
traffic light systems were put into place(MOH, 2020 and
2021).

THE MODEL
A commonly used model called the SEIR
(Susceptible, Exposed, Infectious and Recovered)
model was used to estimate the behavior of
COVID-19.
It estimates disease behavior by categorizing a
total population into different categories, hence,
the SEIR. The number of people in each category
is predicted by estimating certain parameters.
Such parameters could be transmission rates
and vaccine efficacy.
The model can be altered to add in additional
state dynamics(Tolles and Luong, 2020). Figure 1,
on the left shows alterations of the SEIR model
which was used in the simulation specific to
Hamilton.

Figures 3 and 4 show constant transmission rates falling
from 6 people to 1 person. The η values are the rates at
which COVID-19 restrictions are implemented. Constant
transmission rate is the speed at which the virus is spread
at. That is, one person contracts the virus and spreads it to
2 people. Then those 2 people spread it to another 2
people and so on (figure 12)(Tom Rocks Maths, 2020).

Figures 3 and 4 - Mitigation plots of lenient and strict COVID-19 restrictions, respectively(QuantEcon, n.d).
Figures 5 to 7 - Mask
cartoon, traffic light system
and social distancing
images, respectively(Boston
Children's Hospital, 2020,
Labour Party, 2021 and
CORDIS, n.d).

It is evident from the plots that the more strict the COVID-19
restrictions become, the amount of time taken for R0's to
'plateau' decreases in Hamilton.

CONSTANT TRANSMISSION RATES(R0)

Figures 8 and 9 illustrates what the number of cases would look
like for a transmission rate ranging from 1 to 6 people.
This is for an incubation period of 5 days and 14 days, respectively.
Incubation period is the number of days it takes for symptoms of
the virus to show(Healthline, 2021). As shown in the graphs, the
longer the incubation rate, the higher the number of people
infected. No one ever shows symptoms immediately after
contracting a virus. Hence, why a longer incubation period s
ru
vi
results in more COVID-19 cases(WHO, n.d).
he
gt

COVID-19 IN HAMILTON?
3 parameters were chosen for the model. These
were as follows: lockdown, mitigation and constant
transmission rates. Within these 3 parameters,
sub parameters such as incubation and
vaccination rates were experimented with.

LOCKDOWN

Hamilton has been in lockdown for
approximately 120 days over the last 2
years (730 days)(New Zealand
Government, 2021).

VACCINATIONS

"Where we used to say stay home to save lives, we now
need to be vaccinated to save lives." (Prime Minister,
2021 as cited in 1news, 2021).
Figure 10 compares the difference in lifting
lockdown earlier then planned and as
planned for the vaccinated population. That is,
50 days and 120 days, respectively.

If Hamilton was only in lockdown for
a total of 50 days instead, this is what
the number of cases would look like
(figure 2).

Figure 2 - Lifting lockdown for the general population(QuantEcon, n.d).

"Lockdown is urgent to bring overall
transmission down"(Gavi, 2020, para. 3).
Figure 1 - SEIRDCV flow chart.
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Scenario 1 indicates that the peak
proportion of cases would have been
1.77% of the Hamilton population.
That is approximately 3168 cases!
This is why it is crucial that lockdown
is not lifted too early.

Figure 10 - Lifting lockdown for the fully vaccinated population,
(QuantEcon, n.d).

It is evident that for the vaccinated population
coming out of lockdown earlier then as
planned would result in only a slight increase
in cases. Thus, why Adern set a "target of 90%
of eligible people" to be "fully vaccinated in all
DHB areas"(1news, 2021). This was to help
ease New Zealand out of lockdown.

Design by Mabel Foo
Supervised by Dr Han Gan, Professor Sean Oughton
Acknowledgements to Ministry of Health, University
of Waikato Summer Research Program.
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Figures 8 and 9 - R0 charts: 5 day incubation rate and 14 day incubation rate, respectively(QuantEcon, n.d).

Figure 11 and 12 - Pie chart
of the vaccinated
population in
Hamilton(MOH, personal
communication, January
14, 2022) and Transmitting
the virus diagram, Canva,
respectively.
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Dillion Gates
Division of Health, Engineering, Computing and Science
Purpose

A UV Light Trap
Background

From November 2021 to February 2022, this UV light trap
was used in the context of capturing surrounding light
sensi�ve insects within the surrounding tree nurseries of
the crown research ins�tute 'Scion'. Here I give a brief
rundown on the performance of the light UV light trap
through highlighted features .

x3 clear plastic vanes

8 wa� black light ﬂuorescent tube

x3 stretch cords

The original purpose of the light trap to was to capture
insects within a solu�on that held onto surrounding fungi
and pathogens it was carrying before neutraliza�on. The
project itself took place at Scion’s tree nurseries, a Crown
research ins�tute that specialises in research and
development for the forestry.

Methods

The trap was set daily with replacement/recharge of the
12 VOLT D.C. 8 WATT ba�ery being the only essen�al
element to the traps func�onality (5-6 hours recharge
�me). Once powered the ba�ery was connected to a
sensor le�ng the trap operate automa�cally by night. The
next day, the samples were collected.

Results - Taken from 1 days’ worth of catchment:

Coleoptera (Beetles) - 222 (12.3%)
Dermaptera (Earwigs) - 2 (0.1%)
Diptera (Flies, Mosquitoes, gnats) - 543 (30.1%)
Hemiptera (True bugs) - 10 (0.6%)
Lepidoptera (Moths) - 197 (10.9%)
Neuroptera (lacewings, man�spids) - 12 (0.7%)
Trichoptera (caddisﬂies) - 819 (45.4%)

Conclusion (Pros & Cons)
White poly bucket with 2 fitted funnels

Covered electronic components box
with light activated sensor

12 Volt 14 Amp Lead Acid Battery

· Easily portable.
· Simple setup.

∙

Basic weather resistance.

∙

Requires external storage supplies.

· Daily usage.

∙

Daily battery recharge .

More information:
Designed by Australian Entomological supplies
- h�ps://www.entosupplies.com.au/
Background Project Supervisor:
- Jason Shiller
Poster By:
- Dillion Gates
University of Waikato Summer Research Program (2021 -2022)
Summer Research Scholarship Programme 2021/22
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Teagan Gorman
Division of Health, Engineering, Computing and Science

THE BATTY WAY TO RESEARCH
Designing For Children’s Information Seeking Behaviour

INTRODUCTION

FUTURE STEPS

The Beginning, Acting, Telling (BAT) model is
a research model intended to engage younger
people with its youthful and colourful design. It
is used when learning to conduct inquiries and
teaches children integral skills from an early age.
The goal for this summer scholarship was to use

practice-based research to develop research tools
for children in New Zealand, the United States of
America, and Canada. These tools will be used
to support teachers, students, and parents who
engage with the BAT Model in the classroom and
in the home.

Going forward, the
BAT and it’s supporting
resources will be tested in schools across New
Zealand, the United States of America, and Canada.
This will allow research insights into how our design
solutions and the BAT Research Model support
children’s inquiry based learning.

RESOURCES
BEGINNING WORD SEARCH

CLASSROOM WORD WALL

Find 12 words that describe skills you
might use in the Beginning Stage.

Educator Instruction Sheet + Printable
Students Resource

Hey, Educator!
Welcome to the BAT Model. Below is an introduction to an activity that
teachers can use to help student understanding of a classroom activity.

Word Walls
A word wall is a literacy tool of a collection of words which are displayed
in large visible letters on a wall, bulletin board, or other display surface in
a classroom.
A word wall is designed to be an interactive tool for students and contains
an array of words that can be used during writing and/or reading activities.
Word walls provide a display for high frequency words, help students
see patterns and relationship in words, and provide reference support for
children during reading and writing activities.

Where it Leads:
Feeds into concept mapping exercises - A type of diagram or graphic
organizer which shows various relationships between concepts
providing students with the opportunity to organize conceptual
information in the process of completing a task.

3

ASK

READ

LISTEN

START

THINK

BEGIN

BUILD

TALK ABOUT

WATCH

WONDER

PLAN

QUESTION

www.battyresearch.org

Helps with search query construction – a string of text that uses
various combinations of keywords, in order to receive a list of results
with various information that is intended to help provide answers.
Leads to focused inquiry – well thought-out questions that can be
asked to find quality information.

Beginning
Ac ting
Telling

The BATty Way to Research

1

www.battyresearch.org

|

Copyright © BAT 2022

Beginning
Ac ting
Telling

The BATty Way to Research

Classroom poster and activities to help learners understand key concepts of the research process.

Website to house resources and inform users about the BAT Model.

University of Waikato Summer Research Scholarship | School of Computing and Mathematical Sciences
Researcher: Teagan Gorman | Supervisors: Dr. Nicholas Vanderschantz & Dr. Valerie Nesset
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Marò Guy
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LET ME TELL YOU ABOUT SEAWEED!
What is seaweed?

Macroalgae, more commonly known as seaweeds, belong to the three major phyla; Chlorophyta (green algae), Phaeophyta (brown algae), and Rhodophyta (red algae). These come in
a wide range of sizes, from small turfing forms only a few cm high to giant kelp, which can get up to 53 m tall, although most species are medium-sized.
The term seaweed is misleading, as most seaweeds are not invasive and harmful as many terrestrial weeds are. Instead, the “weeds” of the sea are an essential element in marine
ecosystems, providing a source of food and habitat; seaweed are also commercially used for a multitude of products ranging from direct human consumption to highly refined extracts
(primarily hydrocolloids) used as texturisers in processed foods, for medical products, in textile printing, and other industrial processes.

Ecklonia radiata/Brown seaweed:

____sori tissue

Seaweed lifecycles:
All species have a life cycle characterised by the alteration of generations.
Reproduction can be sexual or asexual (vegetative fragmentation)
Different stages may be morphologically different or identical but with different ploidy (n, 2n
= number of chromosomes).
In general, reproduction is controlled by environmental factors such as light quality,
temperature, and day length.

Ulva sp./Green seaweed:
____thallus

Why cultivate seaweed?

Aquaculture accounts for 97% of global seaweed production (>34 million tons, 2019), with
wild harvesting accounting for only just over 1 million tonnes. As demand for a specific
species grows, aquaculture increases in importance in order to meet this demand while
minimising effects on natural populations and providing a stable and more reliable supply.
____primary lamina Additionally, the cultivation of seaweed provides ecosystem services that may result in
environmental, social and economic benefits.

Positive effects of aquaculture:

more reliable and stable large scale supply
provision of ecosystem services, e.g
-Habitbat and food provision
-Increased biodiversity
-Bioremediation
-Gas and climate regulation (e.g. localised pH refugia)
-Coastal protection

secondary
lamina____

stipe____

While there are examples of responsible and sustainable harvesting of natural populations
of wild seaweed, a range of risks remains.

Potential negative effects of wild harvesting:

holdfast____

I would like to express my gratitude to my supervisors, Marie Magnusson and Rebecca
Lawton in giving me this opportunity and the funding from the University of Waikato and
Priority One.

1cm

]

]

1cm

Loss of habitat and shelter for species, alongside the loss of direct and indirect food sources.
Loss of nursery grounds for juvenile invertebrates and fish, resulting in consequences for
species at higher trophic levels and commercial fish stocks;
Loss of the physical modification effects to coats, such as wave damping, which may lead to
increases in coastal erosion or flooding events; and
The loss of carbon stores and sinks that are provided by seaweed.

By Maro Guy

____holdfast
Snap the code to
see what the
Entrepreneurial
University team
are up to.
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Amino Acids in Speleothems as a Proxy
for Paleo Ecosystem-Climate Feedbacks
•
•
•
•

Nicholas Hagan*,
Dr.
Adam Hartland*†, Dr. Vic Arcus*
__________________________
* University of Waikato, Te Aka Mātuatua.
† Environmental Research Institute, Waikato.

General Method

Background & Introduction
Speleothems contain Trapped Organic Matter (TOM). Through
uranium-thorium dating the age of TOM can be identified.1
Aromatic Amino Acids (AAAs) fluoresce. As synthesis cost is high
(40.3 – 76.3 Pi) fluorescence intensity relates to energy economy.2
Biosynthesised AA’s tend to have reduced 13C abundance due to
Kinetic Isotope Effects (KIE) where 12C is favoured in reactions.3
This is due to 13C having lower zero point energy than 12C, meaning
the energy to reach activation is greater for 13C than 12C.4

Fluorescence
Spectroscopy (FS):
Drilling speleothems
(14 sub-samples)
Digest 3 x 2 mg
aliquots in dilute HCl
Syringe filtration
FS & 3 component
PARAFAC analysis

•
•
•
•

Results & Discussion

•
•

The fluorescence Excitation Emission Matrices (EEM)
from speleothem sub-samples (Figure 1) yielded a
moderate signal at 𝝀𝝀𝒆𝒆𝒆𝒆Τ𝒆𝒆𝒆𝒆 : ~200-230/~275-330 nm.
This approximates standard amino acid-like fluorescence
𝝀𝝀𝒆𝒆𝒆𝒆Τ𝒆𝒆𝒆𝒆 : ~225-300/~275-350 nm (Phe, Tyr, and Trp).5

Figure 1. Component 1 of three component
PARAFAC analysis of speleothem sub-sample EEM.

•
•
•
•

The NMR standards (Figures
3, 4) differed by integrated
peak area at each peak.
C-4, C-5, and C-6 of the biotic Figure 2. L-histidine Figure 3. 13C NMR standard of L-histidine Figure 4. 13C NMR standard of L-histidine
from microbial source.
annotated.
mono hydrochloride
standard (Figures 2, 4) had
lower peak area than in the abiotic standard (Figure 3); 0.70, 0.63, and 0.54 respectively.
C-4, C-5 and C-6 undergo ring closure in L-histidine biosynthesis causing substantial KIE.6
C-6 was lowest. Originating from ATP, C-6 experiences more synthetic steps and more KIE.6,3
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•

Quantitative 13C NMR
standards:
AAA (~10-50 mg)
in D2O (0.7 mL)
Inverse gated
proton
decoupled
13C NMR

•
•

Further Research &
Conclusion
We have found evidence that position
specific KIE occurs in histidine
biosynthesis. We can now confidently
analyse 13C in speleothem AAA’s.
Liquid chromatography will be used
to purify these AAAs from subsamples for quantitative 13C NMR.
The amount of KIE occurring in pure
AAAs indicates frequency of
biosynthesis, providing insight into
energy economy in the paleo library.
This proxy can align data with dates
and locations, providing a clearer
picture of past climate and potentially
informing climate change predictions.

Thanks to Dr. Hayden Thomas for your technical expertise in NMR.
Thanks to Sebastian Hoepker for lab assistance.
Thanks to Dr. Dori Torres-Rojas for supplying desperately needed D2O.
Thanks to Philip Hagan and Rachael Ace for much needed artistic advice.

Zane Hamilton
Division of Health, Engineering, Computing and Science
Investigating Commuter Data in the Bay of Plenty
Zane Hamilton, Dr. Jessica Turner, Shane Stuart
INTRODUCTION
The Bay of Plenty is a rapidly
growing area, with a population
increase of 2.8% for the year ended
June 2020. With this increase,
higher trafﬁc ﬂows and congestion
are expected. This comes at both an
environmental and economic cost.
With so many various trafﬁc
scenarios, Priority One created a
suitable trafﬁc model for the Bay of
Plenty that was able to simulate a
small dataset of real-life commutes
on a virtual road network.

PROJECT AIM

METHODOLOGY

CONCLUSION

The overall goal of this project
was to use the existing
Simulation of Urban MObility
(SUMO) model to create a
prototype of the Bay of Plenty
roading network. My aim was
to create a digital trafﬁc twin
that can illustrate possible
features for highlighting useful
commuter information to key
stakeholders to make more
informed transport planning
decisions in their communities.

In order to illustrate these
features, mock trafﬁc scenarios
were created to show how a
large-scale simulation would
operate. These simulations
were integrated into the
prototype and additional
functionality was implemented
on top to demonstrate how
detailed data could be used
effectively to analyse and
understand commuter
behaviour on the roads.

Following the creation of the Bay of
Plenty digital trafﬁc twin prototype,
key stakeholders should seriously
consider further developing a trafﬁc
simulation tool. The prototype has
demonstrated that with the right data
available, useful commuter
information can be analysed for
further transport planning. Having an
effective visualisation tool to virtualise
a road network allows for informed
decisions to be made, reducing the
overall cost on our environment.

ACKNOWLEDGEMENTS

Toggle to colour roads
based on current density

Diﬀerent displays including
map view and satellite

Menu system for more
in-depth data analysis

Ability to select real-time or
historical data for comparison

I would like to personally thank my
supervisors Dr. Jessica Turner and
Shane Stuart for the opportunity to be a
part of this project and their positive
guidance throughout. I would also like to
give special thanks to both Priority One
and the University of Waikato Summer
Research Scholarship Program for
making this project possible.

Scan here to
view the process
behind creating
the digital trafﬁc
twin and view a
prototype
demonstration.
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Radiocarbon Dating
Radiocarbon dating has been the most used
technique for dating NZ archaeological
material for over 70 years. However, these
dates are an underutilised resource because
they are scattered throughout multiple
databases and academic and professional
literature.

The NZ Radiocarbon
Database (pre2000).

The Waikato
Radiocarbon
Database.

The Bickler
Database.

Archaeological Data
(NZAA ArchSite
Database).

The HNZPT Digital
Library.

Academic
Archaeological
Literature.

Future Considerations
• Requisition of permissions for unpublished
radiocarbon dates from previous submitters.
• Continuing search of grey literature for
missed radiocarbon dates.

Results
•3000+ dates collated and linked to
context and publications.

• Assignation of NZAA Site
IDs to radiocarbon dates
without
any
submitted
geospatial information.

•Development of a prototype geospatial
14C database.
Otatara Pa – Wk5467 (Photo: Bickler)

NZ ARCHAEOLOGICAL
RADIOCARBON DATE
DATABASE

Standardisation of quality management.
Enables greater temporal resolution of
short NZ chronology.
Potential for geospatial analyses.

LUCY HUGHES, SIMON BICKLER, AND FIONA PETCHEY
TE AKA MĀTUATUA SCHOOL OF SCIENCE, UNIVERSITY OF WAIKATO, NEW ZEALAND

A New Database
Our goal is to draw these resources together and develop a GIS-centric system database template using ArcGIS.
This new database will enable the investigation of cultural, economic, and environmental questions relating to
the initial Māori settlement of Aotearoa and will contribute to;
•Archaeological heritage management.
•Iwi cultural mapping.
•And more!
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Increased accessibility to radiocarbon
dates for archaeological analysis.
Insight into atmospheric and
oceanographic impacts on Māori settlers.
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Impacts of Remote Peering on Trafﬁc Delivery
Connor Jones, Fabrício Mazzola, Marinho Barcellos, Pedro Marcos
1 Motivation and problem

3 Methods

Remote peering (RP) enables Autonomous Systems (AS) connectivity
to IXPs without having a physical presence at their switching
infrastructure.

4 Preliminary ﬁndings
A. RP at IXP routing data (IPv4 vs IPv6)

IX membership data
Euro-IX

HE IXP PeeringDB

Local peering
network
4km

Part One: Delay
Measurements

Layer-2 connection
400km

RP usage is still poorly understood. Its invisibility leads to
unpredictable behavior of applications and interconnection quality.
Recent studies [1,2,3] have focused mainly on inferring RP at IXPs or
brieﬂy analyzing RP implications to the Internet (anycast, outages).

Delay Measurements output
LG VP

Scamper VP

2 Research questions
What is the number of remote interfaces, preﬁxes, and routes
at different IXPs? How does the usage of IPv4 compare with
IPv6 for RP?
Does RP introduce latency impacts to reach remote preﬁxes at
IXPs? Are the results comparable between IPv4 and IPv6?

Dual
Preﬁxes

Unique
Remote
Preﬁxes
IPv6
Hitlist

Our preliminary analysis investigates the IPv4 and IPv6 RP's
prevalence in eight of the largest IXPs by membership worldwide
and presents a latency impacts analysis to AMS-IX.
We are also working to understand better whether preﬁxes
announced via RP and local peering by one AS at different IXPs can
impact the AS's peering quality and performance and develop
guidelines for adequately announcing preﬁxes via RP.

Probe
Hitlist
Addresses
within IXP

Euro-IX

HE IXP PeeringDB

PCH

IPv4 and IPv6 RP routes have
similar proportions to the
remote preﬁxes.

Route Classification Output
Remote
Routes

Local
Preﬁxes

Local
Routes

Remote
Preﬁxes

Dual
Preﬁxes

Part Three: IPv4/IPv6
performance Measurements

Combine
Responsive
Addresses

Local
Routes

Remote
Routes

Generate
Traceroutes for
Responsive
Remote
Addresses

●

Differently from interfaces, the fraction of IPv4 and IPv6 preﬁxes
widely varies across IXPs.

●

While some IXPs show a prevalence of IPv6 remote preﬁxes,
others still extensively rely on IPv4.

Dual
Preﬁxes

B. Latency comparison to reach remote preﬁxes via
remote, local peering or Transit routes (IPv4 vs IPv6)

IX membership data

Can preﬁxes announced via RP introduce unintended
performance problems to ASes connected at multiple IXPs?

5 Ongoing work

Probe
Random
Addresses

Out of all interfaces, the
fractions of remote are similar
when comparing IPv4 and IPv6.

Part Two: Classify
Remote Routes

Prase
Scamper
to JSON

Route
Classiﬁcation
Algorithm

Remote
Preﬁxes

3.

Perform
Scamper
Measurements

Scamper VP

Process
JSON
Output

PCH BGP
Data

It remains unclear how RP reﬂects on IXP routing data (IPv4 and
IPv6), whether using different connection types (RP, local peering,
transit provider) to reach remote preﬁxes at IXPs can have
substantially different latencies and if announcing the same preﬁxes
to local and remote IXPs can introduce unintended performance
problems to ASes connected at multiple IXPs.

2.

LG VP

Remote
peering
network

Layer-2 switches

1.

Parse
Interfaces

Delay Measurements output

IP router

IXP

IX IPv6
Interfaces

Collect
IPv6
Interfaces

PCH

Preﬁxes with local and
remote routes

Traceroutes
per IXP

6 References
[1] Castro et al. Remote Peering: More Peering without Internet
Flattening. In CoNEXT , 14
[2] Nomikos et al. O Peer, Where Art Thou?: Uncovering Remote
Peering Interconnections at IXPs. In IMC, 18
[3] Bian et al., Towards Passive Analysis of Anycast in Global
Routing: Unintended Impact of Remote Peering. In CCR, 19

Preﬁxes with only
remote routes

Remote
lower RTT

Local
lower RTT

Remote
Lower RTT

Transit
Lower RTT

AMS-IX IPv4

6644
(38.8%)

10477
(61.1%)

2,651
(57.6%)

1,950
(42.4%)

AMS-IX IPv6

1208
(35.5%)

2191
(64.4%)

23
(82.1%)

5
(17.9%)

●

Local routes have lower RTT (faster) for most preﬁxes when a
preﬁx has remote and local routes, regardless of IP version.

●

RP routes outperform Transit routes for most preﬁxes when a
preﬁx has only remote routes for both IP versions.
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Soil Nitrogen Transformations under Maize Cropping
By Louise Kay, under supervision of Bill Carlson1, Jiafa Luo1 & Louis Schipper2.
1Agresearch, 2School of Science, Waikato University
Background & Aim:
Nitrogen is an essential, but complex nutrient for plant growth. In soil, nitrogen
undergoes a range of processes and transformations, and is not always accessible to
plants. Maize is grown on dairy farms around New Zealand for silage, the primary
form of feed supplement for cattle. This research project aimed to understand more
of the complex nitrogen transformations in soil underneath a maize crop.

Methodology:
Soil cores were taken from two adjacent maize paddocks in the Waikato biweekly
from late November until mid December, and weekly onwards until mid January.
Potassium sulfate extractions were carried out after each sampling occasion and
further analysed for ammonium and nitrate on a Skalar SAN++ segmented flow
analyser.
Figure 1. Extractable inorganic and organic nitrogen (kg/ha) over the sampling period

Results:
There was a consistent decrease in extractable inorganic nitrogen due to plant up-

Conclusions:

take and maize growth. There was very little fluctuation in extractable organic

This research is a part of a wider trial to understand soil nitrogen processes under cultivation where

nitrogen due to most EON being resistant to decomposition and variations in

the paddock was previously in pasture. This project has found that under maize, there is a

extraction methodology. However, the EON pool represents potentially

consistent reduction in extractable organic nitrogen due to maize up-take, and further analysis will

mineralisable, available nitrogen and the EIN pool has under-gone nitrification.

link these processes to N2O emissions and climatic factors.
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Jana Longney
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Background
NZ emits ~55 million tonnes of carbon dioxide (equivalent) per year. Yet, there are
currently no large scale carbon capture efforts and technology available. [3]
Silicate weathering is a natural process that drives the cycling capture and sequestration of
CO2 (as carbonate minerals) at the ocean floor on geologic time scales [1,4].

Aim

Varied application of Dunite (an abundant silicate rock in NZ) to agricultural land (0-40 tonne per ha)
Quantify carbon capture rates possible with Dunite
Quantify the effect of ERW on crop growth rates and yield, and soil chemistry (pH, total carbon, trace metals)

Results

ERW increased the germination rate of maize in all our plots relative to the controls (Fig. 1)
Silking peaked at 30 tonnes per ha (Fig.2)
Carbon capture rates are currently being processed
Yield by weight are to be determined at the end of the growing season

Alongside ERW brings huge potential to enhance and boost crop growth through the
increased availability of macro & micro-nutrients.

2. enhanced
atmospheric carbon
dioxide capture as
dissolved carbon
(HCO3-)

Average % of successful silking

Based on preliminary data, we estimate that ERW can sequester up to 80% of NZ's net
emission via ERW. [3,4]

Average % of successful Germinations

Recent modelling efforts highlight that enhanced rock weathering (ERW) on agricultural
land can sequester carbon on the giga tonne scale [1,2].

Application rates (tonnes/ha)

Application rates (tonnes/ha)

Fig 1.

Fig 2.

Surface Dunite
application

1. olivine dissolution
consumes acidity
3. carbon is transported to the marine
environment and eventually sequestered as
a carbonate mineral (CaCO3)
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Erin Mathews
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The Geochemistry of Karioi Maunga
Erin Mathews, Supervised by Oliver McLeod & Adrian Pittari

Alexandra Volcanic Group

Karioi Maunga
•

Karioi is 2.5 million year old
stratovolcano near Raglan.

Under the microscope
Arc basalt

Intraplate
Arc basalt

Cpx

Plag

•
•
•
•

•
•

Karioi is one of the only volcanoes on
Earth where arc and intraplate basalt
were erupted from the same vent
system.
Arc basalt is linked to subduction
zones, while intraplate basalts usually
erupt far away from them.
This phenomena may be caused by
tearing of the ancient Pacific Plate
below North Island.

Objective
•
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To identify the distribution of arc and
intraplate rocks on Karioi using
petrography and XRF analysis.

Method and Progress
•

Intraplate basalt

Collect rocks à make thin sections and fused
disks. 63 new thin sections made, initial
petrographic analysis done.

Future steps
•
•

Ol

XRF analysis of 100 new and old samples to
measure major and trace element composition
of Karioi’s lavas.
Geochemical grouping of arc and intraplate
basalts using high field strength elements, e.g.
TiO2 and Nb.

Key reference
McLeod OE et al. 2022. Slab tear as a cause of coeval arc-intraplate volcanism
in the Alexandra Volcanic Group, New Zealand. Lithos.

Clinopyroxene rich, especially in the
ankaramites (megacrysts).
Abundant plagioclase.
Relatively poor in olivine.

Plag

•
•

Olivine is the main phenocryst phase.
Minor clinopyroxene, plagioclase in
groundmass.

Bethany Mayer
Division of Health, Engineering, Computing and Science

Creating a post-earthquake functionality dashboard
Bethany Mayer and Dr Megan Boston, School of Engineering

Background

Resilience-based earthquake engineering (RBEE) can be used to approximate earthquake
damage and required repairs in buildings, how damage may affect the operation of the
building’s intended purpose, and the functionality level over the recovery time [1].

Sample of results – Emergency Department case study
Doctors
unavailable

Hospitals are essential facilities that must remain operational after earthquakes. However,
they have been rendered partly or completely non-functional in past events [2,3], as hospitals
with no structural damage may still experience significant non-structural damage [1]. RBEE can
highlight weaknesses that may disrupt hospital services and be used to improve design.

Nurses
unavailable

Ambulance
paramedics
unavailable

Allied health
professionals
unavailable

Technicians
unavailable

Fault tree key

Fault Tree:

A top-level failure (in
yellow) is broken down
into all events that would
cause the failure. AND
and OR logic gates are
used to determine what
events lead to failure.

Failure
event

Auxiliary medical staff
are unavailable

State of
system

Alternative
staffing
arrangements
not made

Regular medical staff
are unavailable

AND

OR

Medical staff are
unavailable

Figure 1: The RBEE design framework [1]

The project

This research investigated links between physical damage and drops in hospital functionality.
This was completed by reviewing published documents and creating a database of postdisaster healthcare facility operation levels. Dependencies between hospital space, staff, and
stuff were mapped using combined event trees and faults trees, which are common risk
analysis tools. These trees can provide instant feedback on the functionality level.
Review documents about hospital functionality after past events
Compile database of post-disaster hospital functionality
Create event trees
Create fault trees
To be
completed in
future projects

Space available

Event Tree:

An initial event (in grey)
leads to all subsequent
events (in yellow) that
may occur before reaching
a final state (in purple).

Medical staff available

Figure 2: Project methodology

Yes

Yes

No

Yes

No

Application

The process developed will be applied to other hospital departments. This will provide
a thorough overview of the critical relationships between the hospital’s space, staff
and stuff. It will then be used to create a functionality dashboard. The purpose of this
dashboard is to provide real-time information to hospital staff about the functionality
level of all hospital departments after an earthquake, including the state of critical
services, wait time and estimated time to full recovery.

Outcome
Go to utility event tree
Go to utility event tree
Emergency department
non-functional
Emergency department
non-functional

No

Disaster event

Consult with industry
Create functionality dashboard

Power available
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Tiana Mayo
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CO-DESIGNING a Mobile GAME FOR
Computational Thinking Skills
Background

Features

The Zealand digital technologies curriculum emphasizes
the need for students to be taught digital-related skills
within an "authentic technological context."

1

While there are many resources related to digital learning,
few embed this within such a context.

2

Aim
This project involves designing and developing an app that
can teach the computational thinking skills of sequencing
and orientation in an authentic and meaningful way.
To achieve this, the app facilitates the co-design of a
"tour" game with a student's own map and locations.

Images and audio can be added to each
location to be displayed during the tour.

Students set locations on their own
picture or drawing to create a map.

3

Methods

4

To create the application, the open-source software
development kit Solar2D and Lua programming language
were used.
A prototype of the game was built and tested with the
researchers in our team.

Tiana Mayo
Supervisors: Shaoqun Wu & Wendy Fox-Turnbull

Students select locations in a specific
sequence that are to be visited.

To complete the tour, students navigate
between the locations only using the
specified buttons.
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Towards a Greater Appreciation of Middle Ear Epithelium
Finlay McGrath, Linda Peters and Tony Cecire
Te Aka Mātuatua, School of Science
Introduction

H&E Staining
(Haematoxylin & Eosin)

Ah Yes Surfactant,
What’s That…

Otitis Media is a bacterial/viral
infection of the middle ear (ME). In
NZ 1 in 4 children will experience
an acute ME infection before the
age of 5. In this research project
we set out to model the cell
structure and function of the ME to
generate a platform for further
study into the possible cause and
effects of ME infection.

§ Haematoxylin solution stains
nuclear chromatin a dark
blue/purple.

§ Surfactant Protein A (SP-A) is
most abundantly found in Lung
tissue and is produced by
surfactant protein in bone
marrow.
§ SP-A plays a key role in
providing defence against
respiratory pathogens. In the
ME SP-A is likely produced in
the temporal bone.

Preparing the Specimen
§ Wild type adult male mouse
heads (Strain - CS7).
§ The tissue was embedded in a
paraffin wax block and sliced
into thin pieces using a
microtome.
§ The cross sections of tissue
were transferred onto gelatin
covered microscope slides .

Middle Ear
Ear Canal

Ear Drum
Figure 1. Mouse ME (10x)

§ Eosin solution has a “threetone effect” demonstrating
three different pink shades
between red blood cells (most
intense), collagen and smooth
muscle.
Canaliculi

Temporal Bone

Figure 2. Mouse ME showing canaliculi (40x)
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Middle Ear under the
Microscope

Behind the Scenes
of the Project!

Canaliculi,
Cana-what Now?!

Microscope Analysis

Application For Middle
Ear Infection

§ Canaliculi are small channels
within the body.
§ In the ME we’ve observed
canaliculi that connect the
mouse temporal bone with ME
epithelium.
§ The presence of these channels
strongly suggest a pathway for
which SP-A can be produced
and distributed within the ME.

The stained tissue was analysed
for the potential of patterns in
canaliculi
and
the
cells
surrounding them.
§ Figure 1 shows the mouse ear
as highlighted on the graphic
above.
§ Figure 2 shows canaliculi in the
mouse ME. The intense red
stain in the canaliculi is a red
blood cell which demonstrates
how small they are in reality!

SP-A in the mouse ME begs the
questions,
§ Does the middle ear act as a
sort of pseudo alveolus?
§ could ME SP-A serve a similar
function as in the lungs?
§ If so does that infer that ME
infection can be modelled as a
lung
infection
and
subsequently treated like one?
Hopefully this project will initiate
further research into the role of
SP-A in the ME for the near future.

Renee McKay
Division of Health, Engineering, Computing and Science

Determining the flux of N2O from a grazed turnip system using closed chamber
measurements
Renee McKay: Supervised by Aaron Wall
The University of Waikato

BACKGROUND

A total of 12 chambers across both ungrazed turnips and pasture were sampled to identify what areas
of the method could be refined and gather preliminary data. These chambers were sampled four times
over a two week period.

Part 2

Using the optimised method derived in part 1, the turnip paddock was sampled with 12 chambers
following grazing. Intensive sampling was conducted every day for five days after grazing.

METHODS
•

•
•
•

The chambers of approximately 200mm diameters were
placed on collars pre-installed at the site (Figure 2). These are
then sealed which allows gases to accumulate in the airspace
over time.
The accumulated gases are sampled over a 60 minute period,
with 10mL samples being taken every 20 minutes and then
stored in an air tight evacuated vial.
These gas samples were then analysed using a quantum
cascade laser absorption spectrometer (QCL) in field which
allowed the flux of N2O to be calculated.
The same samples were also analysed for CO2 to act as a form
of quality control for the N2O data.

REFERENCES
•
•
•
•
Figure 2: Manual closed chamber sampling
being conducted

•

IPCC. (2021). The Physical Science Basis. Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on
Climate Change. Cambridge University Press. In Press
Ministry for the Environment. (2021). New Zealand’s Greenhouse Gas Inventory 1990–2019. Wellington: Ministry for the Environment.
https://environment.govt.nz/assets/Publications/New-Zealands-Greenhouse-Gas-Inventory-1990-2019-Volume-1-Chapters-1-15.pdf
Wecking. (2021). Paddock scale nitrous oxide emissions from intensively grazed pasture: quantification and mitigation. University of
Waikato.
Buchen, C., Well, R., Helfrich, M., Fuß, R. & Kayser, M. (2017). Soil mineral N dynamics and N2O emissions following grassland renewal.
Agriculture, Ecosystems & Environment 246, 325-342. https://doi.org/10.1016/j.agee.2017.06.013
Helfich, M., Nicolay. G., Well. R., Buchen-Tschiskale, C., Dechow, R., Fuß, R., Gensior, A., Marten Paulsen, H., Berendonk, C. & Flessa, H.
(2020). Effect of chemical and mechanical grassland conversion to cropland on soil mineral N dynamics and N2O emission. Agriculture,
Ecosystems & Environment 298, 167-8809.

What are the N2O emissions from a turnip crop on a dairy
farm?

RESULTS
A positive flux of N2O was identified from the
grazed turnip crop, indicating that there was an
emission of N2O from this ecosystem across the
sampling days. The flux peaked on the third day of
sampling at 260 ug N2O m-2 h-1 . On average, the daily
flux of N2O was 122 ug N2O m-2 h-1 which aligns with
literature values for the flux of N2O on pasture
ranging from 71-181 ug N2O m-2 h-1 (Buchen et al.,
2017; Helfrich et al., 2020).
We can be more confident in these findings as a
multitude of improvements were undertaken after
part 1 of the experimental design to optimize the
methods being used. Some of these improvements
included:
• Flushing the needles on the evacuator with N2
gas to ensure no blockages and effective overpressurisation of the sample storage vials.
• Checking to make sure the vials were overpressurised and not leaking to preserve the
integrity of the samples collected.
• Ensuring that the chamber collars were
constantly topped up with water during sampling
to maintain an effective seal with the chamber lid
to avoid any leaking or gases escaping.
After implementing these practices, the data
collected became more consistent and reliable
(Figure 4).

400
Flux of N2O (ug N2O m-2 h-1)

EXPERIMENTAL DESIGN

Part 1

BIG QUESTION

300
200
100
0

-100
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10/01

11/01

12/01

13/01

14/01

Figure 3: The flux of N2O from grazed turnips over a four day period with 95%
confidence intervals

N2O Concentration (ug N2O m-2 h-1)

N2O is a greenhouse gas with a global warming
potential 273 times that of CO2 (IPCC, 2021). Agriculture
makes up nearly 50% of New Zealand’s gross emissions
(Ministry for the Environment, 2021) with N2O
accounting for 10% of the total emissions in New
Zealand (Ministry for the Environment, 2021). Nitrogen
additions (in the form of urea and dung) on the grazed
turnip paddock (Figure 1) being studied is expected to
Figure 1: The turnip site displaying areas of grazed and ungrazed
cause increased N2O emissions as the nitrogen
turnips. Also seen is the cow excreta and turnip litter on the bare soil.
accumulates in the soil over time (Wecking, 2021).
Consequently, there is a need to quantify N2O emissions from turnip cropping system to aid in
mitigating the negative effects of global warming and climate change.

3.00
2.50

Bad Vial

2.00

Leaking Chamber

1.50
1.00

After
Improvements

0.50

Linear (Bad Vial )

0.00

0

20

40

Time (min)

60

Linear (After
Improvements)

Figure 4: Example of N2O fluxes showing: A) a bad vial and it’s outlying
points, B) a leaking chamber, and C) the improvement in the linearity of the
data after the sampling method had been optimised

CONCLUSIONS AND FUTURE WORK
So far in this research project, it can be concluded that there is an emission of N2O from the grazed turnip
paddock over time after the turnips have been eaten by the cows. However, these results need more data to be
conclusive, so biweekly sampling will continue to occur for the two weeks after the intensive sampling week in
order to gain an insight into the bigger picture surrounding N2O emissions on grazed turnip systems.
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EXPLORING NEW TREATMENTS FOR
NEISSERIA GONNORHOEAE
Jessie Mellsop-Kupe & supervisor Dr. William Kelton

OUR FINDINGS:

OUR AIM:

Our aim for this project was to express antibodies within cells and prevent them from
being exported. This is an initial step in the potential development of new frontline
treatments for N. gonnorhoea bacteria that hide within living cells.
●
●

Gonorrhea is becoming increasingly resistant to traditional treatment [1]
Currently there is an average of 117 cases per 100,000, although research from
ESR suggests that global events such as Covid-19 could inhibit true data
collection[1].

FOR
MORE
INFO
AND

REFERENCES

We have evidence of successful antibody expression
within cells (Blue arrows). However, the double band
suggests there is a larger protein present as well.
Each dark line on Figure 1 above visualises
antibodies present in the samples of cells we tested.
A second sample analysis was completed which gave
similar results as the ones provided above. Our next
step is to replicate the process again to confirm our
results.

METHOD:

To express antibodies inside cells we designed a series of plasmids with and without signal peptides
that are responsible for directing antibodies outside of cells.
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1.

Mammalian cell culture
We cultured Human Embryonic Kidney cells for a week, in preparation for transfection

2.

E. Coli bacteria culture and Transformation
Pre purchased plasmids were introduced to E. coli bacteria and our samples were left to culture
on agar. Once we we had big enough colonies on our agar, we took a small sample and added it
to a growth media for overnight culture. Plasmids were extracted and stored for transfection

3.

Transfect Mammalian cells with plasmids
Our cells were cultured, and prepared for transfection 24 hours before the experiment. The cells
and plasmids were combined with transfection reagents, enhancers and media and left to
incubate for 4-6 days

4.

Analyse samples
We took small samples from day 4 and 6 of our intra- and extra-cellular expression samples.
We used the western blot technique to visualise antibody expression in our samples

The University of Waikato

Figure 1. Example Western blot showing antibody
expression in our cell samples.

Rhane Mercado
Division of Health, Engineering, Computing and Science

Background
New Zealand’s population has reached 5 million in
20201. As the population of our major cities
continue to increase, so has the volume of vehicles
traveling on roads. Roads become congested as
commuters travel at the same time2.

Problem
Encouraging commuters to shift their way of travel
will have greater impact in reducing congestion.
Currently, there is no suitable technological tool to
understand the way people commute. To change the
way people commute we must first understand their
behaviour.

Aim
Provide an automated application to collect and
aggregate data about commuter journeys using the
GPS on smartphone devices. This will remove the
need of user input, allowing for ease of use.

Conclusion
Overall, the app provides a robust way to track
commutes and aggregate data. It can be used by
individuals wanting to track the way they
commute. It can also be used by organisations
supporting congestion and carbon reduction
initiatives or regional and transport planners as
the data collected can be analysed to understand
commuter behaviour.

Method
The application was designed with three key ideas:
scalability, code reusability and updatability. To
achieve this, the app follows the Model-ViewController architecture3.

Result
After installing the app
1. Accept the permissions
2. Add your addresses
View the
app!
3. Set your schedule
4. Let the app do the rest!
Uploads to the server can be done passively or at
the discretion of the user.

References
[1] Stats NZ. New Zealand’s population nears 5.1 million.
https://stats.govt.nz/news/new-zealands-population-nears-5-1-million (accessed 25
January).
[2] Ministry of Transport. The congestion question. Technical report. Ministry of
Transport 2020.
[3] Deacon, J. Model-View-Controller (MVC) Architecture. Computer System
Development, 1-6. 2009.
Poster by Rhane Mercado
Supervised by Dr Jessica Turner and special thanks to Shane Stuart (Innovation
Manager at Priority One)
Acknowledgements to University of Waikato Summer Research Program and
Priority One
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Findings
Figure 2 shows various results from financial analysis.
2Kw-4Kw solar PV systems cannot meet energy demands.

Introduction

Financial analysis shows various suitable solar PV system
combinations for Maraes, however, the best combination
depends on the individual Marae characteristics.

Solar PV Systems are a renewable energy source that
converts light radiation into electricity (Figure 1).
Maraes have monthly power bills between $200-$500; the
majority do not have solar panels [2]. Solar Panels on
Marae could significantly reduce monthly power bills.

A 10Kw system meeting a proportion of annual energy
demand is more suited for a marae with an annual energy
demand of 9400 Kwh-15000 Kwh. Whereas, a smaller 6Kw
system matching annual demand is more suited for Maraes
with annual energy usage less than 8000 Kwh.

Figure 1: Solar energy conversion process [1]

This project aims to evaluate the economic feasibility of
Solar PV Energy systems in Marae.

Conclusion

Method
The suitable North facing roof area were measured and
annual energy usage and costs were estimated for over
100 Marae within the Waikato region. The number of solar
panels per Marae was also calculated.
Solar PV System size, panel sizing, annual output, and
cost were calculated. And Solar PV battery costs, storage
capacity and size were calculated.
Economic and financial analyses were conducted using
capital budgeting techniques and various solar PV system
combinations to determine the best solution for Maraes.

Figure 2: Summary Table of Financial Results

130 Sqm

Figure 3: Screenshot of
Rakairoa Marae in Waikato
indicating the roof area
facing
North
that
is
suitable for Solar Panels.
The suitable roof area is
130 square metres and
can install up to 65 panels.

Designed by Bhaven Mistry
Supervised by Dr. Mark Lay, Dr. Geeta Duppati, Dr. Danielle Bertram
Acknowledgements: I would like to acknowledge my supervisors for their continued support and the University
of Waikato Summer Research Scholarship Programme for the opportunity to undertake this project.
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Preliminary financial analysis shows solar PV systems are
economically feasible and can provide Marae with
significant savings to monthly power bills.

References:

Some systems and energy demand show positive NPV (Net
present value) and an LCOE (Levelized cost of energy) lower
than the cost of grid electricity which is promising.
There is not a universal solution that suits all Marae. Further
research is required with detailed analysis. A extensive
consultation is required with each Marae to determine the
best Solar PV System solution based on their
circumstances.

1. Liter of Light USA. (2021). Solar Panel Diagrams - How do Solar Panels work.
2. Curd, J. (2017). Renewable energy technology options for Parihaka Papakainga.
Massey University.

Morkie Morea
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Purpose
•

The purpose of this project is to integrate
facial recognition and image classification
technologies to train a deep learning network
to recognize individual oysters based on their
shell patterns and colors.

Description

Image Classification Using Standard CNN
Mussel

Mussel
Accuracy

Two datasets were used in this research: a
Mussel dataset and a Synthetic dataset that
was generated to mimic oyster patterns and
colors.

1.0
Synthetic

InceptionResNetV2

Synthetic
Accuracy

Dense

Train
Accuracy

• Xception Network

The Siamese network is created by duplicating
the augmented base network and creating a
new network with two branches. Images are
passed to each branch and the distance
between the outputs are then calculated. We
use an imagenet trained xception backbone
without the classification head. We then
augment it with a global average pooling layer,
flatten it and add a dense layer of the required
output dimension.
A function was created that calculates the
maximum expected accuracy under the
assumption that the dataset used to produce
the results is representative and that
classification is done using the Euclidean
distance between some class centre vector and
the vector of interest. If the distance between
two vectors is less than the threshold then it's a
positive and greater or equal it's a negative.
This function finds the threshold value that
results in the maximum classification accuracy
across the dataset given.

0.9906
Separate Datasets

InceptionResNetV2 + Dense

Output
Accuracy

Fully Connected
Layers

Xception Network
Mussel

Dataset

Input_Shape

Mussel

(299, 299, 3)

Synthetic

(512, 1536, 3)

Max
Accuracy

Shared Weight

Synthetic

Sample Image
Mussel Image

•

The oysters are the center of this project. The
necessity to divide oyster families in breeding
programs is avoided by issuing each oyster a
unique ID that may be remembered
subsequently. From a practical standpoint, this
is useful since it allows oysters in the breeding
program to be stored together, decreasing the
physical space and time needed to maintain
them. However, as it is manually done
generating breeding data can be timeconsuming, labor-intensive, and can slow
down breeding programs.

Synthetic Image

•

In both aquaculture and agriculture studies, AI
has been demonstrated to be capable of
recognising individual animals or plants. The
likelihood that AI will be able to recognise
individual shellfish will allow shellfish to be
properly classified and placed in their
appropriate families. This method can increase
the number of families that can be preserved
in selective breeding operations, allowing
breeding programmes to evolve more quickly.

A pre-trained model named InceptionResNetV2
was used, along with a dense layer with
softmax activation. The model was built using
an Adam optimizer with a learning rate of 0.001
and a loss function of categorical crossentropy.
The model was set to run for 1000 epochs using
an early callback function. With a patience
value of 10, the early halting monitors the
validation accuracy.

Train
Accuracy

Background
•

• Image Classification - Standard CNN

Dataset

Train
Accuracy

Synthetic

0.79

Mussel

0.68

Conclusion
•

•
Separate Datasets

Keras Xception Application

Network

GlobalAveragePooling2D

Fully
Connected
Layers
Flatten

Output Accuracy

Dense

Both approaches were able to accurately
predict mussel & synthetic classes in
most cases, but the CNN produced better
results.
Using a Siamese network to construct an
embedding allows us to identify previously
unknown mussels & synthetic images, whereas
using a CNN needs the network to be trained on
every potential mussel or synthetic images
before deployment, which is neither feasible or
possible.

"A friendly introduction to Siamese Networks | by Sean Benhur J | Towards Data Science.“ | “Kavish Sanghvi et al. (2020). Fauna Image Classification using Convolutional Neural Network” | “Hansen, OLP, Svenning, J-C, Olsen, K, et al. Specieslevel image classification with convolutional neural network enables insect identification from habitus images. Ecol Evol. 2020; 10: 737– 747.” | "A Comprehensive Survey of Loss Functions in Machine Learning | SpringerLink.“ |
“Kortli,Y, Jridi,M, Al Falou,A & Atri,M. (2020). "Face Recognition Systems: A Survey." Sensors, undefined, undefined. https://doi.org/10.3390/s20020342”

Summer Research Scholarship Programme 2021/22

65

Harshaan Nagra Singh
Division of Health, Engineering, Computing and Science

Semi-digital twins for self-management of
computer systems
Introduction
●

Automated analysis of the simulation to adapt the real
twin

Method
Run image detection on selected devices through
funcx

●

Utilising funcx, image detection could be run on
either device

●

Conduct detection of weeds using DeepWeeds
Dataset

●

Unexpected result due to long startup time of Image
Detection on the edge device

●

Compare running on edge device against offloading

●

Change in implementation of image detection could
reduce times on edge devices drastically

Results

Future Work

Send images to local compute VS Running on edge device
20
Images

●

●

Cloud/Edge Simulators assume certain characteristics
to simulate large theoretical scenarios

○

Edge devices are limited in computational power
but have lower latencies

○

Cloud computing provides large computational
power but has a higher latency due to distance
from edge

Conclusion

●

50
Images

100
Images

200
Images

Jetson Nano

200.6s

242.1s

236.4s

253.4s

Laptop 960M

14.8s

20.6

25.3s

46.5s

●

Implementation of more devices on the continuum

●

Evaluation against traditional simulations

●

Simulating resources and characteristics that would
affect performance, e.g.
○ Latency
○ Dropped connections
○ Power consumption
○ Battery Life
○ Cost

Using multiple devices, could we emulate the system
for a more accurate representation?

Shaan Nagra
Supervisors: Panos Patros, Department of Software Engineering
Acknowledgements: Omer F Rana, Michael Mayo, Kyle Chard,
Ryan Chard, Matt Baughman
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Adequacy of Diabetes Education in Medical Undergraduate Training
INTRODUCTION

RESULTS

Type 2 diabetes is a rapidly growing disease, suﬀered by
over 250,000 New Zealanders [1], and occurs due to insulin
resistance in response to unhealthy diet, genetics and
obesity. Untreated, this causes excessive glucose levels to
remain in the blood and cause other health issues such as
renal damage, renal failure and beta cell atrophy [2]. With
appropriate management and observation however, these
issues can be minimised. As it is most commonly junior
doctors managing these patients, it is these individuals
that require surveying. With the results provided by this
study, we will be able to assess Junior Doctors conﬁdence
working with patients with Type 2 diabetes to determine if
New Zealand’s medical undergraduate training is
proﬁcient enough to keep up with the growing number of
diabetic individuals.

(Figure 1) One of our survey questions

Only 27% of 2149 Doctors in the UK are “fully
conﬁdent” in diagnosing Diabetes (cite)

METHOD

We created a 6 minute survey consisting of 12 questions
which we sent to all New Zealand DHB RMO teams. These
will be distributed to the new and already present Junior
Doctors. These questions involved a 7 point conﬁdence
scale, a tick list of Type 2 diabetes knowledge, and a couple
of yes/no response requirements.
We used conﬁdence based questions, rather than
knowledge based, as it has previously been shown that
Clinicians attitudes towards diabetes and its management
may in fact be more important than their academic
knowledge of the disease [3].

While we have still not received our results, a similar
study has been conducted in the UK [4]. This 4 point
conﬁdence-based survey was completed by 2149 UK
doctors, and consisted of mainly 2nd year post-graduate
students.This survey asked the conﬁdence of the doctors
in each of the subjects shown in (ﬁgure 2). Only 27% of
participants stated they were ‘fully conﬁdent’ in
diagnosing diabetes, only 13% diagnosing impaired
glucose tolerance, 55% diagnosing and managing
hypoglycaemia, 43% diagnosing and managing diabetic
ketoacidosis, 20% diagnosing and managing hyperosmolar
hyperglycaemic non-ketotic coma, 27% commencing,
titrating and discontinuing IV insulin, 39% prescribing IV
ﬂuids for diabetic patients, and 18% adapting diabetes
therapy prior to procedures such as surgery. 75% of these
total participants stated they desire further training in
the diagnosis of diabetes, and 70% stated they require
more training in the management of diabetic
emergencies. Only 19% thought that their undergraduate
training adequately prepared them to optimise
treatment of diabetes [4].

CONCLUSION
(Figure 2) Conﬁdence results from a similar study in the UK. [3]
1.

2.
3.
4.

5.

Ministry of Health NZ. [Internet]. Diabetes. 2021 [cited 2022Jan]. Available from:
https://www.health.govt.nz/your-health/conditions-and-treatments/diseases-and-illnesses/
diabetes
Foss MA, Farine T. Science in nursing and Healthcare. 2nd ed. Boston: Pearson Education;
2007.
Pruder JJ, Keller U. Quality of diabetes care: problem of patient or doctor adherence? Swiss
Medical Weekly. 2003;133:530–4.
George JT, Warriner D, McGrane DJ, Rozario KS, Price HC, Wilmot EG, et al. Lack of
conﬁdence among trainee doctors in the management of diabetes: The trainees own
perception of delivery of care (TOPDOC) diabetes study. QJM. 2011;104(9):761–6.
Bateman S. How does New Zealand's healthcare system stack up against the rest of the
world? Newshub [Internet]. 2019Jun18; Available from:
https://www.newshub.co.nz/home/world/2019/06/how-does-new-zealand-s-healthcare-syste
m-stack-up-against-the-rest-of-the-world.html

As New Zealand’s healthcare system has been ranked as
the same overall quality as the UK’s NHS by ID Medical
[5], it would be interesting to see how New Zealand’s
junior doctor attitudes compare. What we can conclude
from the UK study [4] however, is that these results
suggest further education is required for junior doctors in
all elements of diabetes diagnosis and management, to
increase not only their knowledge, but also their
conﬁdence.

Dannica Parsons,
Dr. Ryan Paul, Lynne
Chepulis
Summer Research Scholarship Programme 2021/22
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Tini o te Hakituri, a research project inspired by the era of wearable
technology start-ups in 2014 and led by Dr Judy Bowen to improve safety in
hazardous industries such as the New Zealand Forestry. The Forestry industry
is known to have the highest rate of workplace fatalities in New Zealand [1]
with worker fatigue identified as the main cause. Forestry is labour-intensive
where most of the tasks involved are physically and mentally demanding. [2]

Tini o te Hakituri:
a technology-based
approach to safety for
hazardous industries
Author:
Supervisors:

Introduction
The Hakituri project developed the
'Smart Shirt' which is an unobtrusive,
wearable technology which aims to
ethically collect data from forestry
workers to find evident patterns and
predict hazardous situations caused
by workers' fatigue.

Jascha Penaredondo
Jemma Konig and Judy Bowen

FATALITY [3]
RATE 2021

64.23

per 100,000
workers

Methodology

Objective
Conduct a user study during
different scenarios (i.e. while
doing fatigue tests) to collect
physiological data such as
heart rate, heart rate variability,
galvanic skin response and
acceleration using the 'Smart
Shirt' and Polar HR band.
Finally, develop a multithreaded software application
to process complex data.

Key Findings

Conclusion
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Polar HR band

ECG

from Polar sensor

Real-time data stream processing
using multi-threading in Python

EDA

Spark Fun ESP32 and
Raspberry Pi Microprocessors

difficult to duplicate real-world work scenarios
heart rate is the most non-invasive physiological
data to collect that can be used in a meaningful
and ethical manner
Software and hardware malfunctions of any
technology are inevitable, especially in this case
due to the rugged and isolated environment of
the forestry industry. This is something that can
be further looked into in future studies.

Results

collect heart rate data

collect electrodermal activity and
acceleration data off SmartShirt
via hotspot on MobaXterm

ACC

References

A set of physiological data
is available for further study
and analysis of fatigue.
A software application that
can handle complex
processing of such data.
Objective and subjective
methods used for fatigue
tests such as Stanford
Sleepiness Scale (SSS),
NASA TLX, Psychomotor
Vigilance Task (PVT) etc.

[1] https://www.sciencedirect.com/science/article/pii/S0003687004001383?via%3Dihub
[2] https://waikato.primo.exlibrisgroup.com/permalink/64WAIKATO_INST/1mpj7p3/cdi_acm_primary_2838741
[3] https://data.worksafe.govt.nz/graph/summary/fatalities
Background Image from https://www.canterbury.ac.nz/research/specialties/forestry-research/
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Home Sweet Home
Where is Home?

How does it Look Now?

What does “Home” really mean? The geographical boundaries that I associate with
“Home” are shaped by people and memories, and my geographical definition of
“Home” will be completely different to yours. Or what about “Town?”. When you ask
a university student where “Town” is they will most likely provide the general area of
their favorite bar, while someone of retirement age would rattle off their favorite
coffee shops. All of which is different from the official area of “Town” determined by
the Hamilton City Council. This difference of definition is all very intriguing, but how
can this data be captured?

The results so far are still in the prototype
stage. What has been achieved is a program
which can load in any available place data for
a point on the map, add a custom name,
description, and border for that data, and
retrieve all that data on a separate page. All
the necessary functionality for adding custom
information about a place is in place. There is
still a lot of work to be done before this can
become operational. Note: some of the ideas
and strategies implemented have been
influenced by Christopher Jones’ work.

How is the Data Added, Stored, and Viewed?
This web app needs to perform three fundamental tasks: adding a place (name,
description, geometry), storing the place, and viewing the place. The following
technologies were used to accomplish these tasks: PHP for the backend, Vue for
the frontend, GraphQL to communicate between the front end and the backend,
Vue Leaflet for displaying all map data, Overpass Api for retrieving real world data,
and SQL for storing the places. The project follows an iterative model of
development. The first step is setting up a Vue project. The next step is
incorporating Leaflet with pins and areas. Following that, storing and retrieving just
the pins. From there, adding in real life data from Overpass and saving/retrieving
the border data. The final step is adding in custom border functionality.

Created By

Attribution

Supervised By

Citations

David Prince

Sally Jo Cunningham
Christopher Jones

Contains information from OpenStreetMap, which is made available
at openstreetmap.org under the Open Database License (ODbL)

Twaroch, F.A. and Jones, C. B. (2010): 'A Web Platform for the
Evaluation of
Vernacular Place Names in Automatically Constructed Gazetteers',
In Proceedings of 6th Workshop on Geographic Information
Retrieval, GIR 2010, Zurich, Switzerland, ACM Digital Library.

What will it be Like Down
the Road?
This kind of application has varying
applications. Social Geographers can use it to
gather data on why people call things what
they do. Ordinary people can use it to share
their unique names and stories about places.
Perhaps if a pronunciation feature were added,
tourists could use it as a way of determining
how a difficult place name is commonly
pronounced or referred to. But before all that
the project would need to undertake ethical
approval as well as contain a full user login
system so that people can manage their own
data.

(Please note: these screenshots are
cropped to fit the page)
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Rearing Methods for
Ngaa Kaakahi Taiohi
Tiimatanga Koorero
Native freshwater mussels in the juvenile life stage naturally have very
low survival rates so when culturing juveniles specifically for
conservation and restoration efforts, scientists can experience
difficulties in produce enough healthy juveniles.
Within Aotearoa there has been growing interest in researching
freshwater mussels not only for their ecological value but also due to
the historical importance that they have to Māori, collectively the
species found in Aotearoa were known to Māori as Kaakahi or Kaaeo
and were used as an important food source by pre and early European
Māori. The following research analyses existing and current rearing
methods for juvenile mussels that could contribute to successful
culturing of the taonga species found within Aotearoa.

WHAKARAAPOPOTO
Hruska Boxes
The Hruska method for rearing juveniles is well known and documented in
freshwater mussel research. For this method, newly transformed juveniles are
placed in placed containers with a fine layer or source substrate. Juveniles are
left in still water and are only disturbed when cleaning the boxes and observing
juveniles. This method can successfully produce juveniles at around a 65%
survival rate with 6–12-week-old juveniles. The image below (left side) show a
simple Hruska box set up which was completed during this research.

Ngaa Tikanga
An in-depth desktop search was completed concerning scientific
literature in the form of journal articles concerning rearing and toxicity
testing of freshwater mussels. Methods included:
•
Searching for relevant journal articles through the University of
Waikato Online Library
•
Speaking with appropriate scientists (see acknowledgements)
•
Working alongside NIWA specialists to culture and rear Kaakahi
from larval (glochidia) to juvenile life stages
All information was then collated using Google Sheets and this data was
then used to write a literature review.

Flow-through Mucket Buckets
Mucket buckets have been used to grow freshwater juvenile mussels for
several years. Over time the method has been refined and supplemented with
mechanisms such as a flow-through filtering system. A flow-through system
with mucket buckets is an easy, time-friendly and cost-effective method for
rearing juvenile mussels. For this method, a two mucket bucket set up is
required along with a recirculating water through. This method can be seen in
the image above (right side) and resulted in a 75-95% survivorship rate.

Tuutohunga
A common outcome found was that current methodology seldom produced
consistent successful results when rearing species considered threatened,
endangered or naturally low in numbers and more research is required in this
area in order to improve outcomes for species that may require rearing to
support conservation and restoration efforts.

Ngaa Mihi
Image 1: Close up shot of Echyridella aucklandica. Source:
https://niwa.co.nz/te-kuwaha/tools-and-resources/taonga-speciesseries/kakahi
Image 2: Group of scientists catching freshwater Kākahi. Source:
https://niwa.co.nz/te-kuwaha/tools-and-resources/taonga-speciesseries/kakahi
Image 3: Echyridella menziesii in-situ in a local lake. Source:
https://niwa.co.nz/te-kuwaha/tools-and-resources/taonga-speciesseries/kakahi
Image 4: Lake Karapiro where Echyridella menziesii can be found locally.
Taken by Jazz Puriri 2022
Image 5: A Hruska Box set up. Taken by Jazz Puriri 2022
Image 6: A Mucket Bucket set up. Source:
https://www.flickr.com/photos/usfwsmidwest/22496096234
Acknowledgements to the following supervisors: Karen Thompson (NIWA),
Michele Melchior (NIWA), Conrad Pilditch (UOW)
Research and poster completed by Jazz Puriri, 2022
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Juanita Raman
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Surgical Decision Making for Women with Breast Cancer
Juanita Raman, Supervised by Tania Blackmore

RESULTS

BACKGROUND

98 women completed the BreastQ survey

3572 women were diagnosed with breast cancer
1
in 2020

5% of our sample were unsatisfied with

DISCUSSION
The majority of women in our sample had BCS

75

and were satisfied with their surgeon's surgical
recommendation, their surgery choice and the

their surgical result

result

4 out of the 5 women who were unsatisfied
with their surgical result had undergone

in their surgical decision making. A higher

mastectomy (with or without reconstruction)
25

proportion of these women had undergone

Breast conserving surgery (BCS) (removal of the

WHY WERE WOMEN UNHAPPY?

mastectomy

tumour or lump)

16.3% of our sample would have liked a

Mastectomy (MAST) (removal of the breast)

psychological consult prior to surgery

Mastectomy with immediate or delayed breast
reconstruction (MAST + RECON)

1. The cosmetic outcome
0

BCS

MAST

MAST + RECON

Figure 1. Surgery type of respondents to the BreastQ survey

"I feel ugly, butchered and wish the surgeon had taken
both breasts. [...]I'm truly grateful my husband
passed away as I would hate him to see me like this."
Age 64, MAST

WHAT ARE THE MAIN FACTORS THAT WOMEN
CONSIDER PRIOR TO THEIR BREAST SURGERY?
3

Quality and quantity of information received

4

Impact on family members and relationships

5
6

How invasive the surgery is and length of recovery
Cosmetic outcome

were more likely to have undergone a

5 % of the whole sample felt unsupported

Surgical options for Breast Cancer include:

Fear of cancer returning

Women who were less happy with their choice

mastectomy

1 in 9 New Zealand women will develop breast
2
cancer in their lifetime

Family history of breast cancer

50

7

8

4. Feeling uninformed
5. Experiencing poor communication from
"[...] my breasts were uneven and not sitting in the
correct place on my body. [...]If anyone had shown
me a picture of the end result, I never would've
proceeded!" Age 50, MAST + RECON.

"I feel like surgery was the only option
offered. And a psychologist or counsellor
consult was not offered."
Age 50, BCS.

METHODOLOGY

confirmed breast cancer surgeries

were interviewed in-depth to further share their
stories

support for women undergoing mastectomy
The provision of a psychologist/counsellor may
be of benefit to support women through the
decision making process

REFERENCES

Waikato DHB surgical lists were searched for

Women who gave consent for further contact

medical staff
6. Experiencing post-surgery complications

The results so far highlight a need for further

METHODOLOGY

online, via phone or via interview

process
3. Feeling time pressure to make a decision

FUTURE DIRECTIONS
"Not more information, but more support in the
decision process. [...] I was left to make the
decision on my own in a week."
Age 44, MAST + RECON

RESEARCH OBJECTIVE: ARE WOMEN HAPPY
WITH THEIR SURGERY DECISIONS?

Participants completed the Breast-Q survey

2. Not feeling involved in the decision making

"The day I went to surgery I was asked why I
didn't ask to have both breasts removed.. I
was so upset because I had asked. I felt like I
just had to go with it..." Age 69, MAST

" I wanted a mastectomy so did
not feel listened to"
Age 48, BCS

1 Ministry of Health (2020). Breast Cancer. https://www.health.govt.nz/your-health/conditions-and-treatments/diseases-andillnesses/breast-cancer.
2 Breast Cancer Foundation (2020). Breast Cancer in New Zealand. https://www.breastcancerfoundation.org.nz/breastawareness/breast-cancer-facts/breast-cancer-in-nz
3 Gumus, M., Ustaalioglu, B. O., Garip, M., Kiziltan, E., Bilici, A., Seker, M., ... & Turhal, N. S. (2010). Factors that affect patients'
decision-making about mastectomy or breast conserving surgery, and the psychological effect of this choice on breast cancer
patients. Breast Care, 5(3), 164-168.
4 Waljee, J. F., Rogers, M. A., & Alderman, A. K. (2007). Decision aids and breast cancer: do they influence choice for surgery and
knowledge of treatment options?. Journal of Clinical Oncology, 25(9), 1067-1073.
5 Dikmans, R. E., van de Grift, T. C., Bouman, M. B., Pusic, A. L., & Mullender, M. G. (2019). Sexuality, a topic that surgeons should
discuss with women before risk-reducing mastectomy and breast reconstruction. The Breast, 43, 120-122.
6 Angarita, F. A., Hoppe, E. J., Ko, G., Lee, J., Vesprini, D., & Hong, N. J. L. (2021). Why do older women avoid breast cancer surgery?
A qualitative analysis of decision-making factors. Journal of Surgical Research, 268, 623-633.
7 Brown, S. L., Whiting, D., Fielden, H. G., Saini, P., Beesley, H., Holcombe, C., ... & Salmon, P. (2017). Qualitative analysis of how
patients decide that they want risk-reducing mastectomy, and the implications for surgeons in responding to emotionallymotivated patient requests. PloS one, 12(5), e0178392.
8 Blackmore, T., Del Mundo-Ramos, E., Chepulis, L., Lao, C., Burrett, V., McCleery, J., Campbell, I., & Lawrenson, R. (2020).
Psychosocial support needs of women with breast cancer in the Waikato region of New Zealand. Psycho-oncology, 29(11), 1971–
1974. https://doi.org/10.1002/pon.5510
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Background

Results
Dutch Elm Disease

A pathogen is a disease-causing organism. Forest
pathogens are concerning because they often infect
keystone tree species2. How does the decline of a
dominant tree species affect the whole forest ecosystem
and the benefits the forest gains from them? What are the
direct/indirect effects of these pathogens2?

Caused by Ophiostoma novo-ulmi, it is the
most destructive pathogen to Elm trees in the
Northern Hemisphere2. The fungus has been
infecting trees since the 1940s. Symptoms
seen on Elm trees include branch death,
yellowing, and leaf drop2. American Elm tree
(Ulmus americana)4.

Methods

To answer these important questions, we undertook a
literature review. Using the web of science literature
database, we studied pathogens from all around the globe.
Phytophthora agathidicida (Kauri dieback) and Ophiostoma
novo-ulmi (Dutch Elm disease) are but few of the 50+
pathogens studied in total!

Conclusion

Big trees like Kauri and Elm provide leaf litter, nesting sites,
and protect smaller trees.1 A reduction in these dominant
trees can create large gaps in a forest, impacting plants that
need shade, moisture, and nutrients from bigger trees. In
the long term, tree decline can offset an entire forest
ecosystem.1

Results

Kauri Dieback

The fungus Phytophthora agathidicida causes
root rot and leaf drop on the beautiful Kauri
tree of Aotearoa1. Kauri dieback has been in
issue since the 1970s and has since been
associated with the massive decline of these
native trees1. Kauri tree (Agathis australis)3.

Poppy Romera, Rebecca Le Grice, Andrew Barnes

School of Science, University of Waikato, New Zealand
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Next-Generation Compliant Blueberry Harvester
Research and Development: Jacob Salisbury

Background
ర

Supervisors: Ajit Pal Singh and Mike Duke

The Mechanism
ర

The fresh picked blueberry market uses
manual labour to pick berries due to their
fragility and small size

ర
ర

Problem
ర
ర
ర
ర
ర

ర
ర
ర

Performance

Blueberry picking is a tedious and
excruciating
task
when
performed
manually
Musculoskeletal injuries are very common¹
High labour costs and lack of seasonal
workers has had a severe impact on the
industry²
Existing robotics are too rough for picking
blueberries for the fresh market
Regular mechanisms are often inefficient
and complicated, and struggle in outdoors
environments

ర

What is a Compliant
Mechanism?

ర

ర

Future Development
ర

ర
ర

A compliant mechanism uses flexible
components in place of pins, hinges etc.
This results in a much simpler design that
weighs less, costs less, and has better
performance
An example of a compliant mechanism
would be the cap on a shampoo bottle
SCHOOL OF ENGINEERING
TE KURA PŪKAHA

Picking individual berries is very inefficient,
so this approach would grip the branch
and shake the berries off
Gripper attaches to a UR5e robotic arm³
Through the use of highly compressed air,
a pneumatic cylinder generates the
clamping force required
Under 4 Bar of pressure (approximately
double a car tyre), 3141.6 Newtons of force
is achieved. This is equivalent to 320kg
From field trials on Eureka First Blush
variant blueberries, a shaking amplitude of
25mm at 235 oscillations per minute is
ideal

Optimize design to reduce wear
increase life of the part
Update clamping mechanism to
branches of various sizes
Add image processing for detecting
berries
Decrease size for reaching into dense
wildly growing bushes

and
grip
ripe
and

References
1.
2.

Open

Closed

3.

MDPI, Ergonomic Evaluation of Current Advancements in
Blueberry Harvesting,
https://www.mdpi.com/2073-4395/8/11/266
MDPI, Applying New Technologies to Transform
Blueberry Harvesting,
https://www.mdpi.com/2073-4395/7/2/33
Universal Robots, Universal Robot UR5e,
https://www.universal-robots.com/products/ur5-robot
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Introduction

Random-zip Text Classification

Today document classification is generally done
using popular methods such as the Bag of Words
approach, classifying documents based on the
presence or lack of certain words, and Doc2Vec, a
deep learning method that represents documents
as vectors.

Figure 1: process to classify a document

This project aims to find out if an alternative
method had any merit. This method would borrow
ideas from random forests and utilise text
compression to attempt to classify documents in a
binary class scenario.

Researcher:
Supervisor:

Daniel Shepherd
Dr. Tony Smith
Goals

Our goals for this project were:
• Develop an algorithm to perform the necessary
operations and provide the data we required to
discern if the method worked or not.
• Experiment with different variables for each of
the attributes that might affect the accuracy of
the method.
• Analyse the resulting data in order to draw a
conclusion as to the effectiveness or lack
thereof for this potential classification method.

Figure 2: Research process

Designing the algorithm

Acknowledgements

I would like to thank Dr. Tony Smith for allowing me to
take this project under his supervision and for his
guidance and advice, and the University of Waikato for
providing these opportunities to students through the
Summer Research Scholarships.
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Outcome of experiments

Figure 1 shows the process diagram of the actions our algorithm takes Despite multiple approaches to deciding on the class of a document,
to attempt to classify a document. We randomly sample text from a through average compression sizes and votes based on individual
compression results our current data shows no meaningful difference
train file from each class, positive and negative, and compare the
between randomly assigning Test documents to a class and assigning
compression efficiency when compressing a substring from our
unknown test document with each of the train substrings. Whichever them based on the efficiency of compressed, randomly sampled
is smaller results in a vote being cast for that class. After N repetitions substrings from known-class documents.
of this process we classify the test document as either positive (in the
class) or negative (not in the class) based on the number of votes
received.

Samantha Steed
Division of Health, Engineering, Computing and Science

MĀIA Mobile Analytics using AI on Android
Background

The MĀIA machine learning software
project is for extracting patterns from
Android mobile analytics data. The project
is being developed by the University of
Waikato and is written in the Kotlin coding
language. MĀIA allows businesses to gain
valuable insights into consumer behaviour
on mobile devices.

MOBILE
ANALYTICS

MĀIA

USEFUL
INSIGHTS

Goals
•

•

To add an evaluation framework for
measuring MĀIA’s performance at
training a machine learning model on
a dataset
To add more machine learning
algorithms to MĀIA

Method
Building the Evaluation Framework
• The metrics for measuring the
performance of a model are the
model’s build time and classification
accuracy
• The evaluation methods to be
implemented are k-fold crossvalidation and prequential evaluation

Testing the Evaluation Framework:
• The learners with which the
framework will be tested are the
Hoeffding Tree Learner, Naïve Bayes
Learner, and the Zero R Learner
• These learners will be trained on
three large datasets that include a
range of data types
• The evaluation statistics obtained
from these tests will be compared to
the results of conducting similar tests
using WEKA with cross-validation and
MOA with prequential evaluation

Results

Time Taken to Build Model (seconds)
WEKA

MOA

MAIA

Hoeffding Tree

1.85

5.31

4.61

Naïve Bayes

0.51

2.13

0.89

Zero R Learner

0.05

1.19

0.3

10-Fold Cross Validation Classification
Accuracy
WEKA
MAIA
Hoeffding Tree 64.62 %
68.07 %
Naïve Bayes

63.26 %

62.04 %

Zero R Learner

55.46 %

60.78 %

Conclusion
From the results observed
throughout this research
project, MĀIA appears to
be performing similarly to
WEKA and MOA. During
this research project, the
evaluation framework has
been created, and more
machine learning
algorithms have been
added to MĀIA. A public
release of the software is
expected to be out soon.

Prequential Evaluation Classification
Accuracy
MOA

MAIA

Hoeffding Tree

65.08 %

69.25 %

Naïve Bayes

64.55 %

58.05 %

Zero R Learner

55.46 %

55.46 %

*Note: this is only the results from one
of the datasets

Samantha Steed, Albert Bifet, Corey Sterling
School of Computing & Mathematical
Sciences, University of Waikato, New
Zealand
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DNA Repair from Antarctica

Scan the
QR-Code
to see the
protein

Ronja Stelzer. Supervisors: Adele Williamson & Elizabeth Rzoska-Smith
School of Science, University of Waikato, Hamilton, NZ

DV1-1 nuclease from McMurdo Dry Valleys

Into the future with EXTREMOZYMES

Bacterial Operon:

We hypothesize that
bacteria from Antarctica
have more advanced DNA
repair systems compared
to mesophiles

Extremozymes catalyse reactions under extreme conditions. This opens
applications of biocatalysts replacing existing chemical catalysts. Extremozymes are
environmentally friendly, efficient and sustainable2

My Protein

Methods

DV1-1 nuclease shows nuclease activity
Controls
Mg Mn

dsDNA
Mg Mn

ssDNA
Mg Mn

dsDNA
Mg Mn

ssDNA
Mg Mn

DV1-1 nuclease was recombinantly
produced and generated soluble,
pure & active nuclease protein
Nuclease assays of DV1-1 showed
high activity of single & double
stranded DNA at 20 °C
Protein production & purification
can be adapted to allow for a bigger
protein harvest
Higher protein harvest will allow
crystallisation for further detail for
eventual industrial use.
References:
1Kumar, A., Mukhia, S., & Kumar, R. (2021). Industrial applications of cold-adapted enzymes: Challenges, innovations and future perspective. 3 Biotech, 11(10). https://doi.org/10.1007/s13205-021-02929-y
2Sarmiento, F., Peralta, R., & Blamey, J. M. (2015). Cold and hot extremozymes: Industrial Relevance and current trends. Frontiers in Bioengineering and Biotechnology, 3. https://doi.org/10.3389/fbioe.2015.00148
3Maciejewska, N., Walkusz, R., Olszewski, M., & Szymańska, A. (2018). New nuclease from extremely psychrophilic microorganism Psychromonas ingrahamii 37: Identification and characterization. Molecular Biotechnology, 61(2), 122–133. https://doi.org/10.1007/s12033-018-0142-z
4Feller, G., & Gerday, C. (2003). Psychrophilic enzymes: Hot topics in cold adaptation. Nature Reviews Microbiology, 1(3), 200–208. https://doi.org/10.1038/nrmicro773
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Rock Melon Detection Using Mask RCNN
The interest around automated harvesting
is increasing due to the worker shortage
and the labour-intensive nature of
harvesting. However, there are limitations
regarding how well the machines can
detect the crops under real-world
conditions.

The cover is removed from
the model for clarity

Intel Realsense D435i Camera

Introduction

Summer Research Student: Oliver Su
Supervisors: Dr. Benjamin McGuinness,
Dr. Shen Hin Lim

This rig consists of an
enclosed frame that is
covered around the sides
and on the top to minimise
the lighting variation.
The Enclosed Frame

(4) The Mask RCNN
Model Metrics:
Mean
Average
Precision

0.887

Mean
Average
Recall

0.659

F1-Score

0.756

(2) The Data Capturing Rig

Objective

The aim of this project is to
develop a machine learning
model to detect rock melons in
a real-life scenario (1) with a
precision of at least 80%.

Method

Results

A rig (2) was developed to capture the dataset.
The image dataset was labelled and trained using
a Mask RCNN model (3). The dataset captured
was splitted into 70% train, 15% validation and
15% test (3) to ensure an accurate model.

A mean average precision (mAP) of 0.887 means the model can
accurately identify a rock melon (4). The mean average recall (mAR) is
an equally important metric. It indicates the proportion of rock melons
detected. An mAR of 0.659 means that it would fail to detect some
melons (4). This area needs improving before deploying the model.

Conclusion

Training
Train

Raw Dataset

Labelled Dataset

The current machine learning model proves
to be a good start towards autonomous
harvesting of rock melons. Future work
would include refining the model to increase
the accuracy of the model and the
localisation of the detected rock melons.

Train Dataset

Validation
Tune

Validation Dataset

Model

(1) Watch the model
detecting rock
melons in action

Test Dataset

Predict

Predicted Labels for
the Test Dataset

(3) The Machine Learning Process

Acknowledgement
A special thanks to Sean from Moffett Orchards for
letting us to go to his rock melon farm to capture the
images for the dataset.
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Restoration of native macrophytes

Natalie Taufa, Conrad Pildtich (University of Waikato) and Deborah Hofstra (NIWA)
The issue:

Lakes of Aotearoa are of significant cultural, social and
economical value. Many of Aotearoa shallow, urban and
monitored lakes are degrading and in a eutrophic state. Of the
127 lakes monitored, 55% are in poor or very poor condition [1].
Eutrophication of lakes is a major problem threatening the
ecosystems and species they support as well as increasing the
prevalence of toxic algal blooms, preventing social and
recreational enjoyment.
With increased sedimentation and spread of invasive species,
these lakes have poor water quality and native macrophyte
coverage are in decline.

Discussion:

Methods:
•

10-15 cm apical shoots of 5 native macrophyte species were grown
in a small pots with either topsoil or lake sediment. Pots were
placed in tanks heated at either 15, 20, and 25C. Plant growth was
monitored and height recorded fortnightly over a 8-week period.

•

Species selected: Nitella aff. cristata (N), Potamogeton cheesemanii
(PC), Myriophyllum triphyllum (MT), Myriophyllum propinquum (MP),
Potamogeton ochreatus (PO)

From this trial we can see sediment and
temperature are important factors
influence plant growth. Also, results
suggest plant response varies greatly
between native species.
These findings will help identify which
native macrophytes will be best suited to
specific lake conditions for restoration.

Preliminary results:
•
•

Results will lead on to further trials and
help predict how quickly a species will
potentially grow in various lake substrates
and what size a plant may need to be to
successfully reestablish in various lake
environments.
This pilot study is part of the on going
Roto-turf project to restore aquatic
vegetation.

Most species had optimal growth in the lake sediment (PC, MT, MP)
and in 20–25 degree water.
Overall, Potamogeton cheesemanii (PC) grown in lake sediment at 20
degrees had the greatest growth over the trial period.

Credit: Mary de Winton

Our aim:

Aquatic macrophytes are important components of lake
ecosystems. Macrophytes help stabilize sediment, uptake
nutrients and improve water quality. Macrophytes also provide
valuable habitat and food for invertebrates, wildlife and fish.
To improve native biodiversity native macrophytes need to be reestablished. Little is known about how to restore native
macrophytes under different environmental conditions.
To successfully restore macrophytes into lakes and improve
water quality we must understand the plant requirements
including growth response in varying lake environmental
conditions, this is investigated in our study.
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Reference:

Figure 1. Average species growth (height) per treatment over 6 weeks (error bars SE±).

Acknowledgements:

Figure 2. Plants in lake
sediment at 20C. Top: Week 1
N, PO, PC, MP. Middle: Week
6 MT. Bottom: Week 6 N, PO,
PC, MP.

[1] LAWA Lake Water Quality National
Picture Summary (2021). Land Air Water
NZ. https://www.lawa.org.nz/exploredata/lakes/

Due to the time of publishing the results are based on 6 weeks results. Thank you to Te Kūwaha for the great opportunity along side my supervisors from
NIWA and the University of Waikato. Project gratefully funded by NIWA (END21211).

Sarah Tetzlaff
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Soil pH
change
CAN A CARBON CAPTURE
TECHNOLOGY MATCH THE PH
EFFECT OF LIMING ON PASTURE?

Background

Enhanced rock weathering (ERW) is a new carbon
capture technology. The process involves mixing
pulverised rock dust into topsoil, where it then reacts
1
with rainwater to form a clay :
ERW is a financially and logistically viable option for
1
capturing atmospheric CO2 on a large scale . An
additional effect of this reaction is that it increases
the pH of the surrounding soil. For this research,
dunite (igneous rock) is used.
Liming describes the spreading of calcium
2
carbonate onto pasture to raise the pH of acidic soils.

Concept

Enhanced rock weathering has
yet to be tested in the field,
and its true effect on pH is
unknown. It is also currently an
expensive process to conduct.
If dunite is able to match the
liming effect on pH, as well as
capture significant amounts of
carbon, then this may help
incentivise farmers to adopt
dunite application onto their
pasture and forego liming.

Results

Methods

For the trial

Tilling

Application

Lime: 1 tonne/hectare
Dunite: 20 tonnes/hectare

Fast weathering rate
Abundant in New Zealand
1
Best choice for ERW :
.
pH

Dunite

Basalt

pH

pH

95Gt

300

4.9Gt

100

$294

pH

potential CO2 removed
per year
200

$88

approx. cost to remove
0
CO2 per tonne
(NZD)
Dunite

Basalt

COnclusion
Dunite and lime treatment have
a similar capacity for pH
change in soil. Lime plots
appear to be more affected by
environmental stresses, whereas
the dunite had a better buffer
capacity. As pH is affected by
many factors, it must be
recognised that the treatments
are not solely responsible for
the pH change in the soil.

Field deployment

two sites

Why dunite?

Capture +
ph change
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Key points

pH

pH measuring
Soil acidity

oven drying
Soil water %

Acid
Leaching

Organic matter %

mass
spectrometry

Major & trace elements
+ carbon capture rate

• Initial greater pH increase for dunite plots than lime
• Dunite plots decrease in pH after initial increase
• Lime pH data more varied
• Net pH change of +0.11-0.23 for dunite plots
• Net pH change of +0.09-0.23 for lime plots
• Dunite & lime treatments produced similar pH at the end of trial

Research by Sarah Tetzlaff
Supervised by Terry Isson
Special thanks to:
Nina van der Zanden
Ballance
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Temperature tolerance & seasonal variation in growth of NZ macroalgae
Implications for bioremediation
Background

Results
Experiment 2 = 7˚C, low light intensity, 8hrs light, 16hrs dark
Experiment 3 = 23˚C, high light intensity, 16hrs light, 8hrs dark
1.5

Growth (g)

Aims

To determine the effects of high temperature and
light intensity & low temperature and light intensity
on growth and photosynthetic performance of three
macroalgae species identified as targets for landbased aquaculture - Ulva sp. B (marine), Ulva
ralfsii (marine), Oedogonium (freshwater)

Methods
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1.0
0.5
0.0

Day 4

Day 8

Day 12

Ulva ralfsii

Growth:
- All species maintained high weight at 23˚C but declined in
weight at 2˚C
- Ulva ralfsii grew 2.4 times more than both Ulva sp. B and
Oedogonium at 23˚C
- Ulva ralfsii was slower to decline in weight compared to
the other species at 2˚C
Photosynthetic performance (not displayed):
- All species declined in photosynthetic performance at 2˚C
with Ulva sp. B declining the most
- There were no effects on photosynthetic performance for
all three species at both 23˚C and 7˚C

0.5

What does this mean?

0.3

Algae bioremediation using these species is ideal in areas
where temperature doesn’t get below 7˚C to ensure no decline
in growth and/or nutrient removal. Ulva ralfsii appears to be
more tolerant than Ulva sp. B to low temperatures and light
intensity as it didn't decline in weight as quickly.
A 28˚C experiment with high light intensity is currently
underway. Results are expected to show a decline in weight as
28˚C is above temperatures that are experienced in the natural
environment.

0.1
-0.1

Growth (g)

Three experiments of 12 days each under varying
temperature and light conditions were conducted.
For each experiment:
- 6 replicates per species maintained in gently
aerated 250ml flasks with nutrient enriched
water
- Harvested and weighed every 4 days
- Maintained under controlled temperature and
light intensity, replicating summer and winter
conditions.

Key findings

Experiment 1 = 2˚C, low light intensity, 8hrs light, 16hrs dark

Growth (g)

Macroalgae are efficient at up taking nutrients from
the water and thus can be used for
bioremediation1. Growth of macroalgae often
correlates with nutrient removal, therefore ensuring
high growth rates generally leads to higher rates of
bioremediation. Light and temperature are the main
parameters affecting algal growth and nutrient
uptake but are costly and hard to control in
aquaculture2. Therefore, finding a species that
maintains high growth rates in year round
environmental conditions is essential for effective
bioremediation.

Caitlin Thomson
Supervisor:
Dr Rebecca Lawton

Day 4

Day 8

Day 12

Ulva sp. B

0.5
0.3
0.1

References
Oedogonium

Day 4
Day 8
Day 12
-0.1
Mean growth of Ulva ralfsii (top), Ulva sp. B (middle) and Oedogonium
(bottom) under three different temperature and light treatments (error bars ±SE )

1.
2.

Sode et al. (2013). Bioremediation of reject water from anaerobically
digested waste water sludge with macroalgae. Bioresource technology,
427.
Lawton et al. (2021). Isolation and Identification of Oedogonium
species and strains for biomass applications. PLOS ONE, 1.
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Barriers to Dental Care for Patients with Valvular Heart Disease
Karen Turanga, supervised by Prof. Ross Lawrenson
Te Huataki Waiora School of Health, University of Waikato, New Zealand

Introduction

Results

Research to discover the barriers faced in receiving dental care is important in
valvular heart disease patients. Valvular heart disease can be fatal if left untreated,
often requiring the damaged valve to be replaced. Damaged or replaced valves are
venerable to bacterial endocarditis, an infection within the heart, caused by
bacterial pathogens traveling through the bloodstream. Poor oral health and recent
dental treatment are a major risk factor (1). This controllable risk factor, is often
neglected, resulting in poor oral health in patients with heart disease (2). Waikato
District Health Board (DHB) funds dentistry for patients with established valvular
heart disease requiring surgery and provides hospital based dental treatment in
acute cases. In General, dental treatment will be completed prior to valvular
surgery at Waikato DHB, this research hopes to understand what barriers are faced
by patients and how they can be mitigated in future.
Aim
Describe barriers to dental care for patients with valvular heart disease by:
•
establishing the current dental status of patients with valvular heart disease
•
understanding the range of dental treatment and costs provided
by Waikato DHB
•
describe barriers patients face in accessing dental care

Key Findings
Demographics
• The range of valve
• 362 patients aged 21 – 83
replacements included mitral
years were identified
• 51% Waikato, 33% BOP, 10%
valve, aortic valve, and
Lakes & 6% Tairawhiti DHBs
tricuspid valve
• 65% male, 35% female
• Clinical dental records were
• 67% urban, 33% rural
reviewed for referrals and
• 72% NZ European, 24% Māori,
treatment compared with
2% Asian, 1% Pacific peoples,
surgical dates
1% Other
• Valvular surgery pre-operative

and post-operative infective
endocarditis was noted
• No dental treatment records
were found for 38% of
Waikato DHB valvular surgery
patients

Methods
Phase One
•
Obtain ethical approval for the study
•
Obtain data from the cardiothoracic unit at Waikato DHB and cross-reference with
clinical records and additional data from Strategy and Funding in 2019 and 2020
•
Determine the valvular surgical treatment received by Te Manawa Taki patients
•
Determine patient dental health status and treatment provided
Phase Two
•
Interview participants to better understand
the barriers they face

Discussion – preliminary findings

Acknowledgements & Support

Based on the initial 100 patients identified:
Endocarditis across all DHBs
• 12 pre-op and 3 post-op endocarditis were noted
• Significantly, 10 pre-op and all 3 post-op endocarditis were Māori
• an additional case of secondary sepsis was also Māori
• four patients were deceased within three months of treatment
Dental
• 22 Waikato DHB patients had dental referral or treatment noted in
their clinical records with 5 having DHB funding
• Waikato DHB dental department has consistently made patients
surgically fit within surgical timeframes on referrals
• there were 16 valvular surgery Te Manawa Taki patients, 11 from
Waikato DHB district, referred to Waikato DHB dental department.
• one treatment was extended due to patients poor oral condition
• of 29 community dental treatment records, 11 were from Waikato
DHB
Conclusion - preliminary
While the Waikato DHB has recognised the need for good oral health
prior to valvular surgery, and have policy funding in place, there
appears to be an opportunity to improve the systematic recording,
assessment and pathways to achieve this. Improvements would also aid
any funding recovery required from other DHBs.

Dr. David McCormack,
Dr. Francesco Pirone,
Dr. Michael Brosnan,
Dr. Daniel Sundaresan,
Francie Dibley-Mason,

Dr. Katie Ayers,
Dr. Lynne Chepulis,
Braemar Chartable Trust,
Waikato District Health
Board
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Unique Sulfur Acquisition Mechanism in a Bacterial Pathogen
Jessicca Usu, Dr. Joanna Hicks & Stacy van Niekerk

Methods & Results

P ure fo rm o f P spE fo r ch aracterizatio n in cluded
o ptimizin g expressio n in E. coli BL21. Assays do n e
man ually by spectro ph o to meter

Michaelis–Menten plot

Assay spectrophotometer
@37 °C

250

Fig.1. Successful crystal
screen with needle
highlighted, needed to
determine

Sulfurtransferase

PspE
is
th e
un iq ue
en zyme res po n sible fo r
pro duc in g c ystein e an d is
15. 279kDa in size

200

ΔAbs/sec (@390nm)

Th is is go n o co ccus a
b acter ial
path o gen
th at
is
sexually
tran smitted
an d
ca uses
th e
stigmatized in fect io n go n o rrh ea . It
is a lead in g g lo ba l h ea lth p ro ble m
due to th e emer gen ce o f an tib iotic
resistan t strain s 1

Aim

Bio ch emically ch aracterize th e
sulfurtran sferase PspE in Neisseria
gonorrhoeae (go n o co ccus)

Rate (ΔAbs/sec)

Background

THE UNI VERSI TY OF
W A I K A TO
Te W h a r e W a n a n g a o W a i k a t o

150
100
50
0

0

0.005

0.01

0.015

enzyme concentration (mg/ml)

Fig.2.The plot above proves
that our enzyme PspE has
substrate specificity for our
substrate thiosulfate and
glutathione

600
400
200

0

0

0 0

0 0

-200

Enzyme concentration in mg/ml

0.001 mg/ml

0.01 mg/ml

0.1 mg/ml

Fig.3. Data indicated that lower
concentration of enzyme turned
over more product with a higher
concentration of thiosulfate

Problem

Th e un iq ue mech an ism t o pro d uc e
cystein e
an d
o th er
s ulfur
co n tain in g bio molec ules, wh ich ar e
cruc ia l fo r in fect io n an d pro tectio n
fro m o xidat ive stress in a h o st 2 , are
still a mystery an d so we h ave
ch aracter ized
Ps pE
to
better
un derstan d its ro le.
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Conclusion & Recommendation

References
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PspE is an active fun ctio n al sulfurtran sferase th at
utilizes th io sulfate an d glutath io n e as a substrate
to acquire sulfur fo r th e bio syn th esis o f cystin e. It
is th erefo re reco mmen ded fo r future studies th at a
deletio n strain o f PspE be gen erated with
eryth ro mycin resistan t gen e in lieu o f th e PspE
gen e to detect if n o activ ity takes place.
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Mussel Shell as Plastic Foam
Filler
Supervisors: Chanelle Gavin & John McDonald-Wharry. Special thanks to laboratory technicians Sophia Rodrigues, Stella
Raynova & Jonathan Van Harselaar for all their help inducting me into labs and training me on the equipment. Thank you
to the School of Graduate Research for awarding me this research scholarship.

School of Engineering

Background

Anthony Walshe
ID: 1503454

As the human population increases, so does the demand on food producers. One way New Zealand can meet the food demands of the future is with Aquaculture, the cultivation and harvesting of marine organisms.
Aquaculture in New Zealand is currently a $600M industry, and is predicted to grow to be worth $3B by 2035 (2). Green shell mussels make up a significant percentage of the industry in NZ, so their shells are an abundant
waste product. With growth in production comes growth in waste production, so utilising this waste is potentially very valuable. One way to do this is using the shell as plastic filler, which can improve plastic foaming.

mer + Fille
y
l
r
Po

ed Compos
m
i
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ell Powder
Sh
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ssel Shells
Mu
(1)

Compound
Extrusion

Milling

Foaming

The dry mussel shell

The mussel shell powder and dried

The composite is granulated once more,

fragments from an

polyethylene pellet mixture is fed into

then mixed with a small amount of

aquaculture farm

the extruder via a hopper. Screws in the

bicarbonate. The mixture is fed into the

are ground up into a

machine mix the 2 materials together,

extruder. The heat melts the composite

fine powder before

while heat is supplied to the extruder

powder, and causes the bicarbonate to

being mixed into the

barrel, causing the polyethylene to melt

thermally decompose, producing CO2

plastic matrix as a

and mix with the shell powder. The

gas. This gas creates large bubbles or cells

filler. Polyethylene

resulting composite is forced through the

in the composite, turning it into a foam

die at the end.

once it exits the extruder.

pellets are dried and

Mill

mixed together with
mussel shell powder.
Extruder
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Activity of DNA Ligases on Non-Canonical Substrates
Caitlin Walters-Freke and Dr Adele Williamson
School of Science, University of Waikato, New Zealand

Background
A DNA Ligase enzyme, like T4
(Fig 1), forms a phosphodiester
bond between adjacent 5’ P and
3’ OH in the backbone of DNA.1
Figure 1. Pymol Structure of T4
Natural bases pairs in DNA are
Ligase
A-T and C-G.2 Unnatural Base
Pairs (UBPs) are bases which
obey Watson-Crick pairing rules
C-G
Z-P
and differ by rearranging the
3
hydrogen bonds. Examples
include S-B and P-Z (Fig 2).
A-T
S-B
Expanded genetic alphabets
featuring UBPs can potentially Figure 2. Natural and Unnatural
Base Pairs with Watson and Crick
encode new amino acids in
Base Pairing Rules3
synthetic biology.

The aim is to compare the activity of a structurally-diverse
range of DNA ligases with unnatural base pairs.

Method

1.

Results

Conclusion/Next Steps
•

Lig 5 and Lig 12 have very high
levels of activity
Lig 9 has the lowest levels of
activity
Next steps will include further
characterization of these enzymes
as well as testing the UBPs with
other proteins.
If DNA Ligases can join DNA with
UBPs then there is potential to
clone DNA with UBPs and encode
for proteins not seen in nature.

•
Red part= DNA with UBPs
Black part= DNA with natural bases
Yellow star= fluorescent label

•

Figure 4. The S-B and P-Z substrates.
•

1.

Figure 5. An Example of Urea Page Gel with Lig 3 and the S-B substrates at 10x
dilution and an Example Bar Graph Quantifying the Bands in this gel.

3.

2.
3.

Denature the Ligase
and DNA
2.

Figure 3. Urea Page Method
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Urea Page Gel Electrophoresis

Each enzyme was tested with UBP
substrates (Fig 4) using a Urea-PAGE
assay (Fig 3). The gels were
quantified by measuring the intensity
of the bands.

Figure 6. Heat Graph of Quantifications across all enzymes and both dilutions with the SB and P-Z substrates
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How do mānuka and kānuka partition landslide environments?
Melissa White & Chris Lusk (Environmental Research Institute)
Introduction

Methods

•

Mānuka (Leptospermum scoparium) and kānuka (Kunzea ericoides) are widespread native trees
that colonize early successional environments such as landslides.

•

•

Although they both display similarities in physiology and habits (Fig. 1) differences have been
observed regionally. Mānuka tolerates poor drainage and nutrient content while kānuka has a
greater tolerance for drought but requires more nutrients (Wardle 1991)1.

Results

We measured the abundance of both mānuka and kānuka at seventeen landslide sites
throughout the mid to lower North Island (Fig. 3)

Density (stems/m2)

Mānuka

Figure 1.
•

Mānuka (left)2

vs

kānuka foliage (right)3.

This may also occur on local scales such as on landslides, thus allowing co-existence of the two.
Therefore, we hypothesized that (1) manuka would be better suited to the erosion (source)
zone and (2) kanuka to the deposition zone (Fig. 2).

0.16
0.14
0.12
0.10
0.08
0.06
0.04
0.02
0.00

Kānuka
P-value

Erosion

Sample

0.155

Columns

0.090

Interaction

0.451

Deposition

Landslide zone

Figure 4. Mānuka and kānuka show similar patterns of density in both landslide environments
despite competitive differences as shown above and reflected by the non-significant p-values.

Conclusions
• Our hypotheses around landslide partitioning were not supported according to our results,
showing that patterns of density were similar in both zones despite their differing
environmental requirements (Fig. 4).
• Future studies may benefit from a larger data pool, i.e. more sites for a greater
representation and separate measurements of environmental variables such as soils for the
erosion and deposition zones.
Acknowledgements

Figure 2. Species on landslide (left) and landslide morphology
(right)4.

Figure 3. Site locations.

We would like to thank our field team members
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The University of Waikato, the Environmental
Research Institute and our sponsor the Marsden
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the project.
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Spatiotemporal Modelling of Burglaries in Kirikiriroa
Jing Yu

Supervisor: Paul Brown
Introduction

In this project, we focus on modelling burglaries over space (spatial) and time (temporal) in Kirikiriroa. We model the intensity of residential burglaries using eight weeks of data and use this to predict burglary activity for the following week.
As a model assumption, we use the repeat/near repeat theory [1] which states that the likelihood of a burglary in a specific location depends on very recent burglary activity in the corresponding neighbourhood.
For modelling burglaries in Kirikiriroa, the space dependencies (or correlations) are not constant. Geographic features (or “barriers”) such as a river mean that spatial correlations do not extend to the other side of the barrier. We take this
assumption into account by implementing a geographic barrier as a hole in a spatial polygon representing the space of Kirikiriroa (see Fig. 1). The barriers we have chosen to apply in this model is the Waikato River and Lake Rotoroa.
We choose computational Bayesian methods to perform the inference and estimations. One advantage of the Bayesian methods is the ability to incorporate expert beliefs with the data. This allows us to set the spatial correlation range and
time correlations to values that have been found in other studies.

Data and Methods
We use eight weeks of residential burglary
data within the administrative boundaries of
Kirikiriroa, where each observation has a
geographic coordinate (northing and easting),
and a time (week, from 1 to 8). The dataset is
shown in Fig 1.

Fig.1
Spatial Polygon with Data

Fig.2

Fitted Model of Intensities over Eight Weeks

We use a Bayesian algorithm known as
Integrated Nested Laplace Approximations
(INLA) [2]. Other Bayesian methods are
available, however INLA performs computations
more efficiently with good accuracy. INLA uses
a combination of mathematical methods and a
triangulated mesh to “discretise” the space and
perform the computations [3]. See Fig. 2 for an
example of the triangulated mesh.
Fig.4: Hotspot Maps of Prediction

Model

•
•
•
•
•

𝜂𝜂𝜂𝜂̂ 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽𝛽𝛽0 + 𝑓𝑓𝑓𝑓𝑠𝑠𝑠𝑠×𝑖𝑖𝑖𝑖 𝒖𝒖𝒖𝒖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ,
𝑖𝑖𝑖𝑖 = 1, … , 𝑛𝑛𝑛𝑛 𝑡𝑡𝑡𝑡 = 1, … , 8

𝑖𝑖𝑖𝑖 is a location, and 𝑡𝑡𝑡𝑡 is a time (week)
𝜂𝜂𝜂𝜂̂ 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 is the estimate of intensity
𝛽𝛽𝛽𝛽0 is the intercept
𝒖𝒖𝒖𝒖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 is an observed location
𝑓𝑓𝑓𝑓𝑠𝑠𝑠𝑠×𝑖𝑖𝑖𝑖 is a spatiotemporal function
consisting of the Mat𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟
́ correlation
function and an autoregressive model of
order 1.

Acknowledgements
We would like to thank the University of Waikato Summer
Research Scholarship for funding this research, and Waikato
Police for the data.

86

The University of Waikato

Fig.3 represents the fitted model from the eight
weeks of residential burglaries observed. The
red colour shows the highest intensity of
burglaries, with dark blue representing
relatively low intensity. Northern Kirikiriroa
suburbs generally saw little to no burglary
activity, whilst there were clusters of burglaries
in Hamilton East, Bader, and the CBD.
We show the results for the predictions of Week
9 using hotspot maps in Fig. 4. The areas shaded
red represent the hotspots – the highest
predicted intensities, and we provide the top
1%, 2.5%, 5% and 10% hotspots. Also shown on
the maps are the observed burglary locations.
We see in the hotspot maps that most of the
crime predicted is in the Hamilton East area
close to the University, with some in Bader, CBD
and Nawton.
The table below gives the prediction results.

We have the following general additive model:

Where:

Results

Fig.3

The Triangulated Mesh

Hotspot

1%

2.5%

5%

10%

% Predicted

7%

14%

16%

23%

Future Work
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This model takes into account space and time
correlations, as well as geographical barriers.
However, there are other factors that can be
used to model crime. Socio-economic factors such
as deprivation and income have not been
considered in this study. We also came across
issues with the model predicting higher around
boundaries than expected.
Future work will try to incorporate significant
socio-economic factors and to fix the boundary
issues we have encountered by reconfiguring the
mesh.
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Can Entrepreneurs Read Minds?

INVESTIGATING EMPATHIC ACCURACY AND ENTREPRENEURIAL SUCCESS

Why?
Why is it that some entrepreneurs are
able to consistently identify
opportunities and capitalise on them,
while others fail?
Entrepreneurial success comes down
to the decision-making process
“entrepreneurial judgement”. *1 This
process is ill-defined and cannot be
pinpointed. *1
Being able to identify specific traits
that predict higher success rates will
benefit businesses, investments, and
training.

What?
Cognitive empathy: The ability to perceive
another's emotions through problem-solving
Affective empathy: The ability to feel someone
else's emotions *2
Three self-reported empathy scales, an
entrepreneurial success self-reported
questionnaire (SES-AS) as well as profit margin
and growth to identify correlations between
each of these measures. Data was gathered
from 157 entrepreneurs worldwide.

Next?
This work is providing evidence to McMullen's
hypothesis of "entrepreneurial judgement"
being empathic accuracy or cognitive
empathy and can help us better understand
the entrepreneurial decision-making process.
Future research would be to develop an
experimental study to confirm causation. *1
Scan here for details, results and references.

Results
We observed a consistent, small but statistically significant positive relationship between cognitive empathy and entrepreneurial success.
This includes being able to see things from other points of view, imagining others' experiences, and using problem-solving to identify how others
think.
We also observed a weak negative correlation with affective empathy suggesting a relationship between feeling others emotions and reduced
entrepreneurial success.
A unusual but significant correlation was seen between personal distress and growth rate, suggesting a relationship with poorer levels of
emotional resilience and organisational growth. This might be due to higher levels of perfectionism or dissatisfaction with current levels of success.
I now hypothesise that rather than entrepreneurial judgement being empathic accuracy, that it is specifically cognitive empathy that increases
entrepreneurial success, with affective empathy having a slightly negative correlation
MANAGEMENT SCHOOL
Rosemary Crook & Antoine Gilbert-Saad
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Can uncertainty provide certainty?
Keruma Gibson Supervisors: Dr Vijay Kumar (lead) and Dr Nirosha Hewa Wellalage

Introduction
Economic policy uncertainty
(EPU) is an increasingly popular
tool in economic analysis.
However, its impact on economic
growth is still unclear.
This research attempts to assess
how EPU affects economic growth
and its usefulness as a predictor
for the latter. The Asia-Pacific
region is used for this analysis.

Method
Data from Baker et al.’s EPU
index1 and the World Bank2, 3
were used in multivariable
regressions.
GDP growth served as a proxy for
economic growth and was the
dependent variable. There were
13 independent variables in the
final data: annualised national
EPU values, six governance
indicators (WGI2), and six
financial development indicators.3
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Results
Table 1 showing key results from multivariable regressions against GDP growth.

(1)
GDP
Growth
-0.009
(3.64)**

(2)
GDP
Growth
-0.009
(3.89)**

(3)
GDP
Growth
-0.009
(3.89)**

(4)
GDP
Growth
-0.006
(3.20)**

(5)
GDP
Growth
-0.007
(3.28)**

(6)
GDP
Growth
-0.007
(3.19)**

(7)
GDP
Growth
-0.007
(3.28)**

Political
Stability

3.762
(5.60)**

3.814
(6.01)**

3.759
(6.09)**

4.404
(6.57)**

4.980
(8.12)**

4.868
(8.01)**

4.980
(8.12)**

Lending
Interest
Rate
Inflation

0.763
(5.10)**

0.718
(5.65)**

0.679
(5.72)**

1.010
(5.33)**

1.198
(5.75)**

1.091
(5.55)**

1.198
(5.75)**

EPU

Table 1 shows that EPU has a negative impact
on economic growth which is
in line with the previous literature. This posits
that greater uncertainty leads to reduced
investment and thus decreased growth.
Political stability has a positive impact on
economic growth. This also aligns with
expectations as greater political stability fosters
more trust and investment in an economy.
Increases in lending interest rate lead to an
increase in economic growth.

-0.063
(0.37)

Note: Results in parentheses are robust t-statistics and ** indicates significance at 1%.

Meanwhile, inflation does not have an impact
on GDP growth.

Conclusion
The findings of this research support the theoretical hypothesis that EPU and economic growth are inversely
related. They also provide credence to the use of EPU as an indicator of economic growth. Further research
avenues include assessing the ability of EPU to gauge the magnitude of economic growth changes, employing
time delays in regressions, and testing these findings in other areas of the world.
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Does drought affect farmer well-being?
Introduction
The severity and frequency of adverse weather effects have increased in recent years, for
example, 2021 was New Zealand’s warmest year on record continuing a pattern of “warmest
year” for 7 out of the past 9 years (NIWA Climate Summary, 2021). The agricultural and
horticultural communities that make up 5.9% of the workforce are having to adapt and prepare
for these impacts. However, increased adverse weather events have been shown to be negatively
associated with farmer well-being.

Results

Figure 1. NZ Drought Index
Dec 2020-March 2021

We wanted to know specifically how summer drought affects farmer well-being in New Zealand.
Our hypothesis was that farmers located in districts with higher drought index averages
would have lower well-being, as a response to the long-term consequences of adverse weather
events. These consequences might include production losses due to low crop yield, underweight
livestock and lower conception rates.

The NZDI heat map (Figure 1) was highlighted as expected, with districts in the North experiencing
severe drought indicated by red (0.81-1.1). Districts in orange, predominantly in the North Island
represent extreme dryness (0.51-0.8). Regular soil dryness (yellow, 0.21-0.5) is shown by the majority
of the South Island, while green (<0.1-0.2) displayed no drought covering the West Coast districts.

Figure 2. Wellbeing
June - Aug 2021

The orange range (14.1-16.0) on the well-being heat map (Figure 2) includes the
average score of 15.3. Very low well-being (red, 12.0-14.0) can be seen in Wellington,
Wairarapa, Ashburton, and Mackenzie districts, while high well-being (green, 18.1-20.0)
is evident in Tauranga and Napier cities.
Model 1 indicated a small but significant association between drought and well-being,
however, this association disappeared when other control variables were included in
the analysis. Consequently, the hypothesis was rejected in favour of the null.

Method
The Survey for Rural Decision Makers (Landcare Research 2021) allowed for a high level of
data collection with 6,717 responses between June – August 2021. The well-being question
was asked on the basis of the World Health Organisation’s Five Well-being Index. It includes a
short questionnaire of 5 questions to give a score between 0-25 (low to high) from which
district averages were calculated.
The New Zealand Drought Index (NZDI; NIWA, 2021) is based on a combination
of rainfall, soil moisture deficit and anomaly, and potential evapotranspiration
deficit. NZDI data was sourced from an index chart (NIWA, 2021) between
1 December 2020 – 31 March 2021 (NZ summer period), and district
averages established. Data was cleaned using RStudio, removing
“not applicable” responses, and lifestyle farmers (as their farms were not
their sole source of income).
The research question was addressed by a linear regression using OLS

Two models were used to examine the association between NZDI and
well-being, with Model 2 including control variables gender, age
education, industry, farm size, and profitability.
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Discussion
There may be a number of reasons for the lack of a relationship between recent drought
and farmer well-being. Districts most prone to drought may have implemented
strategies such as irrigation, lower stocking rates, and additional supplementary feed
(which wasn’t reported on in the survey). Respondents living in areas of drought (red)
may have chosen that district for the climate, an example of this being horticulturalists
who thrive in dry conditions. The low well-being in the West Coast, Ashburton and
Mackenzie districts do not correlate with NZDI data, however extreme flooding in May
and July 2021 for these areas just before and during the survey may explain the low wellbeing response. Despite a meteorological drought recorded in the Far North district, as
well as extremely dry conditions for most of the North Island, it wasn’t reflected in the
well-being scores. We may speculate that farmers in these regions are becoming more
prepared for these climate changes and are future-proofing their systems.
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Knowledge is Power- Power for Knowledge
Evaluating the performance of Solar PV systems in New Zealand Schools
Introduction

Methodology

Results

Conclusion

Solar energy is a rapidly growing
technology that is continuing to
decrease in cost and therefore
increase in availability (Figure 1)

Satelite imaging via Google Earth
Pro© provided effective in
measuring and recording the total
and optimal roofing area for solar
panel installation.
Following literature review on solar
panel spacing, an optimal area of
2m² per solar panel was obtained.

On average, schools from the study
could expect to save from $9000 up
to $12000 per annum on electricity
costs.
Actual savings will depend on the
proportion of energy consumed as
an alternative to purchasing
electricity and the proportion sold
to the grid for a nominal price.

From the study we can conclude
that the return on investment (ROI)
is lower when the output of the
system does not match the energy
demands of the school.

Given the recent trends in solar
system costs and the introduction
of sustainability goals set by the
New Zealand Government, solar
energy is becoming a major
participant in the conversion
from fossil fuels to renewable
energy sources.
The aim of this research is to
evaluate whether solar PV
systems are an economically
viable investment as an energy
source for schools in New
Zealand.
Figure 1: Price History of PV cellsSwanson's law

An approximate solar panel count
was recorded and averages of total
output were analysed based off
installation of standard 10kW
systems.
This result then allowed financial
analysis based on output multiplied
by the current cost of electricity in
order to generate “cash flows” or
power savings per annum.
Figure 2: Example of satellite
imaging- Peachgrove Intermediate

NPV:
The price of battery systems had an
effect on NPV calculations.
NPV for a 10kw system with a
lithium ion 12kWh Battery system
was negative (-$3,121.88) with a
payback period greater than the
lifetime of a solar panel 27.528 years.
NPV for a 10kW system without a
battery system was positive
($10,878.12) with a payback period of
14.018 years
Therefore, solar systems are a
viable investment for schools given
they minimize battery expenses and
either consume or donate energy
back to the grid as apposed to
storage.

Figure 1: "Price history of silicon PV cells since

1977.svg - Wikimedia Commons", 2022

Excess energy leads to the need for
expensive storage systems or
requires selling energy back to the
grid at a lower rate than current
electricity prices.
Findings were calculated based on
the output of systems at
recommended sites.
However, better analysis could be
made if system choice was based on
active consumption.
However, data on energy demands
for each school was not publicly
available.
Data on electricity consumption
from schools is difficult to collect as
the majority of schools are closed
over the December to January
period.
Therefore, this research could have
been better conducted during the
school period.
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Resilient Distribution of Consumer Goods In New Zealand:
A Study of Redundancy And Flexibility In The Wake of a Natural Disaster
Introduction
Severe weather events expose the fragility of supply chain (SC)
networks. These natural disasters lead to damaged public
infrastructure (i.e., roads and rail) and shortages of consumer
goods on the shelves of supermarkets. However, research on SC
resilience and the ability of retailers to deal with these risks are
limited. The importance of resilience (redundancy and flexibility)
leads to the development of the research question below to address
this issue.
How New Zealand supermarkets deal with supply chain
disruptions in the wake of a natural disaster?

Definitions
Resilience
Flexibility

The ability to recover from an unexpected or
unforeseen event.

Methodology
• The context of this study addresses the Canterbury flooding
that occurred in May/June 2021 and affected the distribution
networks of New Zealand's South Island (specifically
Canterbury, Otago, and Southland).
• A survey was conducted to collect quantitative and
qualitative data from supermarkets of the affected areas to
understand the strength or fragility of New Zealand's
distribution systems in the aftermath of a natural disaster.
• Data was collected on supplier locations, the level of buffer
inventory, replenishment frequencies, and the extent of
disruptions on specific categories of goods to evaluate the
level of redundancy and flexibility.

Analysis

The ability to quickly adapt operations in the
aftermath of a disturbance. (e.g. the use of
alternative roads for transporting goods)

Number of Direct Suppliers

Buffer Inventory
12

Redundancy

6%

Excess capacity held as a cushion to reduce the
effects of an unforeseen event, also known as
buffer inventory or safety stock.

12%

10

8
82%

6

4

Objective
This study aims to assess the resilience of New Zealand’s
replenishment systems for supermarkets and grocery stores in the
wake of a natural disaster. Based on the concepts of redundancy
and flexibility, this research evaluates how supermarkets react to
unforeseen events.

2

1

2

0
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fruit and veg

meat and fish

chilled and
frozen
1-2 days

FM dry goods SM dry goods personal care

3-7 days

8-14 days

houshold
supplies

15+ days

Length of Disruption on Curtain Categories of
Goods

7
6

4-7days

5
4

3day

3

2days

2
1

References:(Agigi et al., 2019) (Azadeh et al., 2013) (Christopher
& Peck, 2004) (Ivanov & Dolgui 2019) (Ponomarov & Holcomb,
2009) (Sheffi & Rice, 2005) (Kamalahmadi et al. 2021) (Sheffi,
2019)
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Results

• The most common disruptions of the Canterbury flooding were
inaccessible roads (77.8%), shortage of goods on shelves
(77.8%), longer travel times (66.7%), and cancelled deliveries
(72.2%)
• 89% replenish stores by using both distribution centres and direct
suppliers (implying flexibility)
• 61% can replenish from two distribution centres (implying
flexibility).
• 39% believe there is little availability of alternative modes of
transport in New Zealand (A lack of flexibility)
• 82% of the respondents have relations with more than two direct
suppliers (implying redundancy)
• 61% agreed there is an ample amount of buffer inventory present
in New Zealand’s consumer goods system (implying redundancy)

Conclusion

New Zealand's distribution system has shown to have an amount of
resilience (redundancy and flexibility) present. However, findings
from the survey highlighted the fragility of the network from a lack
of alternative modes of transport and roading infrastructure to move
goods from suppliers to retailers.

Availability of Elements in New Zealand's Grocery
Retail Network
8

Required
alternative
route due
to road
closures.

Map of
affected
region.
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