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FEwokeaf: The evolution of a hashtag X

RESEARCH AIM #whatisthepoint

Understand how the meaning of #wokeaf on
Twitter has evolved over time.

BACKGROUND #notjustatag METHOD #howitwasdone

Hashtags were initially intended to serve a tagging ! Sl et oorarstisoeriag] [oafiearn
function, grouping tweets related to the same topic FINDINGS #whatdidwelearn P

together [1]. However, over time hashtags are increasingly ZOMNZE022 GO ENIT) STl el

being used as 'meta-comments’ that provide extra
conceptual information and act as stance indicators [2,
8hch often possessing their own unigue meaning and
functioning as words or phrases in their own right.

Literal use of #wokeaf (meaning awake) tapers off over time,
demonstrating a shift from a literal meaning to more abstract
meanings. No singular meaning accounted for more than 35% of all
tweets in a given year from 2017 onwards, highlighting that the
N > meaning of #wokeaf is becoming more diverse.

Randomly sampled 50 tweets
from each year were to create a
corpus of 550 tweets

#wokeaf meaning over time
Manually coded sampled data set

literal this is woke proper noun clickbait conspiracy/spiritual critical of woke culture
critical of lack of ‘wokeness' unclear - -« g
DISCUSSION #sowhat? 0 for meaning, syntactic integration,
use, stance and hashtag position

40
Most existing research in this field has looked at the 20
favolution of groups of undiffere.n.tiated hashtags. We g 0 Analysed full data set using
instead carefully tracked a specific hashtag over ten years. 4§ 8o AntConc corpus linguistics
=2 software to identify trends
We found that the hashtag #wokeaf: ° 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
& is imbued with referential meaning
@ has a grammatical function ‘The #wokeaf' was one of the most commonly occurring word -
@ is changing in complexity over time combinations, even though this combination was not utilised until Tweet§ cor.1ta|n|ng popular word
2016. Tweets containing this combination predominantly used combinations manually coded
S -~ #wokeaf as a collective noun, suggesting #wokeaf has recently L
K’ evolved to serve as areference to a group of people. . v
Use of #awokeaf in Tweets containing ‘the #wokeaf* ; /
ACKNOWLEDGEMENTS collective noun - proper noun - adjective
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Family Violence Response Pathways

Abi Astridge Clarke
Supervised by: Apriel Jolliffe Simpson & Devon Polaschek
University of Waikato Summer Research Scholarship

Background

Family Violence

Intimidation
Manipulation

Partners Siblings Verbal/physical abuse

Parent and child Emotional deprivation

Family violence (FV) is a significant social and
economic issue worldwide, that directly impacts
families/whanau (1).

Governments invest money and resources into
agencies that allocate resources to support victims
and prevent FV (2). FV costs Aotearoa $4.1-$7 billion
yearly (3).

Integrated Safety Response (ISR)

The ISR is a multi-agency partnership responsible
for allocating interventions to whanau experiencing
FV in the Waikato region and parts of Canterbury (2).

Aim
To understand how the ISR provides support to
whanau experiencing FV in Waikato.

Method

Collect FV cases

with first episode

reported between
1-5 Feb 2022

Collect tasks and ;
interventions ISR — Analysis:
allocated

<— Repeat episode

Results N =105
57% Partners 23% Parent/child 10% Siblings 10% Other
[ 3K ]

" " |.I ﬁ m .|| ." ." .||
29% 54%
involved drug/ ’ involved children

alcohol use

o]
FV Episode 3 O %

involved physical harm

= ~1%

of cases were labelled as high risk by ISR

e ~90%

of whanau were offered an intervention

M ~ 20%

of whanau engaged with the intervention

& 45%

of cases had a positive outcome

o 34%

of cases had a recurrent episode

Next steps

e Collect a larger sample
* Run regression analyses to understand the impact
of intervention

1. Steve Maharey (2002), Te Rito: New Zealand Family Violence Prevention Strategy. The Ministry of Social Developmenl

hitps:/wmw.msd.govt.nz/documents/about-msd-and-our-work/publications-resources/planning-strateqgy/te-fito/te-rito.

2 New Zealand Pol\ce (2016) Integrated Safety Response. New Zealand Government. https:/iww.police.govt. nz/abou
fety-response-ist

3 https://nzfvc.org.nz/family-violence-statistics _https:/www.weforum. 1da/2018/0' land-to-grant-paid-I

for-victims-of-domestic-abuse




clMedia reports focussed on ram raids ElBollards are the most effective
in the Iafst year, causing concern for Shaped by existing knowledge on [Ei
the business community in Aotearoa retail crime prevention and ram with other types of security.

(RNZ, 2022).

_ _ Security measures such as
* |t is unclear what makes retail emptying tills and/or bolting them

premises vulnerable to ram raids, down decreases the likelihood of

and W':‘at ‘se(_:ur_ity features prevent Spoke with experts ram raid revictimization.
ram raid victimisation.

Liaised with the Hamilton Retailers are more concerned

* Our study explored how to collect Neighbourhood Policing Team to about violent crime during store

. hear their experiential knowledge. .
data about security features and ram hours, than ram raids out of

raid victimisation by interviewing

Identified recruitment areas using|
Police data about ram raids in the
Hamilton CBD.

(A AR

We contacted 37 businesses, and
completed 10 interviews.

UNIVERSITY]

RNZ. (2022, July 21). 400% increase in ram raids, few prosecutions — police

data. https://www.rnz.co.nz/news/business/471379/400-percent-increase-
in-ram-raids-few-prosecutions-police-data
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RAM RAIDS: WHAT INTRODUCTION
EQ Ram raids, where a vehicle is used to gain access
I S |\/W<II\B RI I AI L ° to a premises for the purpose of stealing is not a

new problem.

PREM ISES o Recent media coverage suggests ram raids are
VUNERABLE’) |Eé| becoming more frequent and brutal, and this is
' @AY causing fear among retailers and the public.

KAYLA HOLLOWS We need to understand what makes retail premises
DANIKA BRIDGE vulnerable to ram raids and what security features

DR LISA TOMPON work to prevent them from being targeted.
PHOTO CREDIT TEAVAHANULNZ

AM INSIGHTS GENERATED

[}
To see what types of security features, in isolation or E‘E}; Adjusted survey to keep it relevant.
combination can and will provide optimal prevention of
potential. We also aimed to see if our method of data
collection was viable.

We have had some great
Overcame hurdles in the recruitment feedback from retailers. Our

process. Christmas rush, staff on leave, findings suggest that ram raids
time around workers schedules aren't the problem, but smash

METHOD
and grabs are.

@ The project would benefit from more

time, a different time of year and;

/\/ Ongoing data collection

‘ =
g?/’ Designed environmental survey

Consulted with police and Hamilton City Council

1815,
oo P . References N NEXT STEPS
Conducted interviews with retailers . . . .
RN Jacques,C. (2005) Ram raiding: the history, Continue to recruit retailers to take part in the survey

incidence and scope for prevention.

| ¢ li dat Clarke,RV. (2002) Burglary of Retail ) . .
Xplored police data Establishments. %ﬁ Expanding the location area for the survey

8"8 Share findings with police and Hamilton City Council

THE UNIVERSITY OF

WAIKATO

== Compare police data and survey findings




CRYPTO-ASSETS

BACKGRO ND
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Police use of deadly force is a global conversation
that has become increasingly important in
Aotearoa New Zealand.osien, 20

Police shooting events are high-stress and unfold
rapidly; Police are required to make critical
decisions in the blink of an eye.

(Luini & Marucci, 2015)

But what turns a routine call-out into a Police
shooting event? And how do these events typically
progress?

Aim

To understand the behavioural and
contextual factors that lead to Police
using firearms.

We examined Independent Police Conduct Authority

(IPCA) reports published from 2019 — 2022 about
events where police used firearms between
2017 — 2020.

~1/2 of Police shooting events
sampled were fatal

~1/4 of offenders displayed
suicidal behaviour

On average 6 Police officers
attend each event

Most offenders were known to
Police

3/4 of Police shooting events
involved a vehicle

The Bay of Plenty was the most
common location for Police
shooting events

The most common behaviours preceding Police
officers firing a weapon at an offender were:

» Police aiming a firearm at an offender

» Other officers firing at an offender

» An offender firing at Police

The most common behaviours preceding Offenders

firing a weapon at Police were:

» Offenders aiming a firearm at Police

» Police firing at an offender

» Police engaging in a vehicle pursuit of an
offender

» Expand our sample to include all IPCA reports

of Police shootings from 2010 — 2022.

* Qualitatively code and quantitatively analyse

the chain of events in each report using
behaviour sequence analysis.

» Identify common behavioural patterns in Police

shooting events.
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Te Aka Whai Ora recognizes that Maori are under-
represented across almost all areas within our health

and disability sector.

The Puna Waiora programme focuses on increasing the
number of Maoti in the health and disability sector
through targeted engagement with Rangatahi Maori
and Whanau in secondary and tertiary education, and
within the community, to pursue careers in health.
There are five key programmes in which the team

delivers across.

"Empowerning Rangatahi Maori and
Whanau to purse acareer pathiuay in
the Health Workforce"

The overall aim is to grow the Maori health workforce
across all areas of the health and disability sector. Two
objectives will be used to contribute to achieving the

overall aim.

1.Provide  employment and career pathway
opportunities.
2.Contribute to the development of a Maori health

workforce.

The values at the core of this programme include;

« Hapaitia, =~ Whakamahuki, = Whakawhaneke  (to
elevate, enlighten and develop)

« Whakatipu, =~ Whakahononga  Mahi,  Hononga
Hauora (to grow, place and connect rangatahi
Maori and Whanau to health)

« Toita Whiwhinga Mahi (to provide sustainable

employment opportunities)

To produce an outline to guide the evaluation of

the Puna Waiora programme.

Working  alongside  the  Maori
Wortkforce Development and Puna
Waiora teams at Te Whatu Ora and
Te Aka Whai Ora Waikato

Completing a review of literature to
understand the background to the

Puna Waiora Programme

Providing outlines of data collection

methods

Engaging with Rangatahi Maori and
community organizations in
Waikato

Working towards creating a plan for
the evaluation of the Puna Waiora

Programme

An evaluation outline plan was produced to measure the effectiveness of the

Puna Waiora programme.

Additional project tasks completed include:

Understanding the Puna Waiora

Programme

Engaging with the Puna Waiora

Developing a sutvey

Making recommendations

team

Mahere  Ako, which is  supporting
Rangatahi Maori in their chosen health

career pathway.

Tuakana Kuamara which consists of
mentoring & pastoral care services for
rangatahi in Kura and Whare Wananga

and for whanau.

Te Tomokanga is a gateway programme
into placements, internships and earn as

you learn opportunities.

Rapua Putea assists Rangatahi in
obtaining  scholarships and  providing
support with student financial

applications.

Huarahi Hauora is providing cadetships
for Rangatahi Maori and Whanau to

transition into the workforce.

An overview of our programme and how we

can suppott them on their journey

Exposure to the various career pathways

within the health and disability sector

Preparing tauira to start considering the

career pathway they want to pursue

Building strong connections with tauira  to
ensure that we continue to support them on
their educational journey and into their

chosen career path

Poster by Bella Rewiri-Wharerau

Supervised by Bridgette Masters and Cindy Dargaville

Special thanks to Khaliah Tapu and the Maori Workforce Development
team at Te Whatu Ora / Te Aka Whai Ora Waikato

Acknowledgements to University of Waikato Summer Research Program,
Te Whatu Ora / Te Aka Whai Ora Waikato and to Plhoro for providing me

with this opportunity.



BACKGROUND:

In New Zealand, labour shortages in the
horticulture and viticulture sectors have led to
immigration policies designed to temporarily
employ  Pacific migrant  workers. Like
programmes in the 1950s and 1960s that
recruited Pacific people for factory work, these
policies position Pacific workers as 'low-skilled'
and expendable.

METHODS:

A review of immigration schemes aimed at
Pacific countries to promote working in New
Zealand and a document analysis of over 45
immigration policy documents.

AlIM:

To identify how immigration schemes
promoted towards Pacific countries have
racist and colonial undertones.

KEY FINDINGS:

In 2022, over 15,000 Pacific people worked under
the RSE (Recognised Seasonal Employer) Visa. It is
the most restrictive work visa issued in New

Zealand:

alid up to 7-11 months
lUnequal work rights
‘ RSE V|Sa ‘ No pathways to residency

ineligible ffor public health
[care

‘ Scan QR code for more information .

CONCLUSION:

Pacific migrant workers are vulnerable to
exploitation within New Zealand's horticulture and
viticulture sectors. The RSE visa system, and
ineligibility for other immigration pathways,
reinforce racist and colonial ideas that marginalize
Pacific workers.

ACKNOWLEDGEMENTS:

Designed by Evalesi Tu'inukuafe

Supervised by Dr. Ritu Parna Roy, Research Fellow, Te Ngira: Institute
for Population Research and Professor Francis L. Collins, School of
Social Sciences, University of Auckland.

THE UNIV[RSITY O Te Ngira
Institute for

« WAII(ATO Population Research

WORIINGTO IND RACIAi OPPRESSION



AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Te Puna Ako - Centre for
Tertiary Teaching and
Learning

KO TE TANGATA - FOR THE PEOPLE THE UNIVERSITY OF WAIKATO




Content analysis of student feedback

Rebecca Barker, Emma-Leigh Hodge & Rahat Hasan
Te Puna Ako: Centre for Tertiary Teaching and Learning

What is the problem we want to fix?

Every semester the University of Waikato asks students for feedback on
the papers they have undertaken and the teaching they have received.
This is done so changes can be made where required and positives can be
reinforced.

Some of the feedback is written which makes reporting on the responses
difficult, as a result step 3 of feedback processing has been missing.

/>0

How should feedback
be processed?

@
-

How is the problem going to be fixed?
A Natural Language Processor (NLP) was identified

which would allow the written feedbacks to be given
a numerical rating.
1=Negative comment
2 =Neutral comment
3 =Positive comment
This would allow the feedback to be more easily
analysed and reported. How do we know that a
computer can effectively code human response?
That is where | come in. In order to prove that the NLP
is effective we have to test it against human codes

How did we do it?

We read some journals of
previous studies to help us
develop acoding
framework.

After testing the framework,
a sample of 1000 comments
were coded.

The same sample was also
run through the NLP for it to
code.

The human codes are then
collapsed down to a 1-3
scale to match the NLP.
Finally, the coding scores
are analysed to determine if
the NLP can do the same job
that aHuman can.

THE OF

Did we match?
The short answer is yes we
did.

The graphs show that
both the Human and
the NLP matched on
the majority of the
codes. The graphs also
show that the NLP
coded comments more
positively than the
Human did. The paper
comments matched
more closely than the
teacher comments but
the coding of the
teacher comments
tended to be more
positive in
comparrison.

What does all this mean?
Again, the short answer is that the computer can do
the same job as the human. This means the written
feedback can be analysed and reported on in future
allowing any problem areas to be identified and
changes made where required.
It is true what they say computers really are
replacing humans, but in this instance, it is for the
better.




Introduction

Work Integrated Learning (WIL) has become an integral part of the undergraduate
programmes at the University of Waikato. It has many benefits, with its purpose being
to better prepare an individual for their intended career, working environment and
contributing to the community. However, the experiences of disabled students at the
University of Waikato regarding WIL is not well understood. This project is attempting to
better understand the opportunities of disabled students relating to WIL, the barriers
they experience and what can be done to create better opportunities and support
processes for disabled students in regard to WIL placements and projects.

ents at the university, whether they are disabled undergraduate students who are

is to find out whether disabled students gravitated to projects or placements,
ienced, and what they recommended could be done to give better

eristy of Waikato. The purpose of this survey was to see how staff felt
ess of WIL courses at the University, and whether they could be
fle survey could also be found on posters placed around campus.

Q both not only went above
e to as data is gathered to
Angoing support and

s as it is. Thank you

Equitable Status and Opg

Work-Integrated Practice A
Supervisors: Dr Sandy Muller and Dr Antho
Researcher: Nikita (Nikki) Van Dijk

gather all of the data possible regarding this project, two surveys were created and sent out
der to quickly and effectively reach our intended target groups. The first survey was sent

postgraduate students who have completed WIL at the University of Waikato. The

udents at the University of Waikato. The other survey was sent out to staff

What Research Indicates
While there is no research regarding disabled stude
- or anywhere in New Zealand for that matter - there is
such as the United Kingdom, Canada and Australia that co
University of Waikato. Research indicates that ensuring inclus
experiences at a tertiary level is a challenge internationally. Resg
suggests that opportunities and barriers are both best analysed al
cultural, social and financial perspective (Andrew, 2020). While other
that societal views on disability and accessibility of placement locations't
need to be addressed (Boye, 2022). Overall, however, there is a lack of re
opportunities, barriers and experiences of disabled students regarding Work
Learning and the goal is that the results of this research will help to confirm whe
such as Andrew’s and Boye's are applicable or accurate.

. . | C
While the results and the outcome of the project is not yet known, the project has been an interesting
one to say the least. It was both interesting and surprising reviewing the literature regarding this topic,
as it was a surprise to see how little there was regarding disability and WIL and seeing how disabled
students are protected academically internationally. It was interesting and saddening to see that
ensuring inclusive education and opportunities for disabled students is an issue internationally at a
tertiary level, and quite unnerving to see that there are many places - such as with WIL - where there
is a gap in support for disabled students. However, this creates an opening for research into this area,
and into what can be done to give better opportunities and support measures to disabled students
regarding WIL not only at the University of Waikato, but nationally too.
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Re-imagining Initial Teacher Education through a more-than-human world

This project looked at possibilities of re-imagining
initial teacher education (ITE) to support student
teachers in early childhood (ECE) to view themselves,
their work and subjectivity in relation to and ‘inter-
action’ with a more-than-human world. Neoliberal
and neo-colonial discourses shape ITE in Aotearoa.
As a result, teacher preparation is often narrowed
to a seemingly linear and standardised process with
predicted outcomes for all students. Moreover,
ITE programmes are expected to produce student-
teachers equipped with the skills, knowledge, and
practice; hence, they are ‘ready’ to demonstrate ‘core
teaching skills’ when they start their first teaching role.
However, one may ask, what may happen if we start
thinking of ITE and teacher preparation as a process
of ‘teacher becomings’ interwoven in innumerable
configurations of places, times, matters and meanings?
To address this question, the project utilised critical
feminism  posthumanism, new materialism and
critical pedagogies (Barad, 2007; Braidotti, 2022;
Haraway, 2016) to look at ITE and teacher work
within an intersectional and more-than-human world.

Advanced literature research for critical posthuman
feminist and new-material theories

Qualitative analysis of data sets gathered from ITE
papers and student assignments using NVivo

Critical review of selected literature with NVivo
Software

Comparative analysis of key concepts from the ad-
vanced literature and key findings from the data sets

Juan Garces Olmos, Supervisor: Dr. Olivera Kamenarac

The initial analysis of ITE papers and student assignments illustrated
that neoliberal and neo-colonial discourses shaped student teachers’
views of themselves, their teaching practice and the purpose of ECE.
With the ITE regulations focused on developing ‘core competencies’
necessary for students to be ‘ready’ to ‘teach’, it seems less effort
was put into critical engagement with broader socio-economic and
political issues shaping professional identities and practices in ECE.
Findings also alluded that issues of superdiversity, intersectionality,
climate change, queerness, gender equality, culture and non-
human in ECE and broader education contexts were looked to
find a solution and ensure individual ‘effective practice’ rather
than challenging a status quo in ECE through collective activism.

Diagram 1. Human, non-human, and more-than-human entities, issues and matters.

Barad, K. (2007). Meeting the universe halfway: Quantum physics and the
entanglement of matter and meaning. Duke University Press.

Braidotti, R. (2022). Posthuman feminism. Polity.

Haraway, D. J. (2016). Staying with the trouble: Making kin in the
Chthulucene. Duke University Press.

Neoliberal and neo-colonial discourses and human-centred
epistemologies favoured standardised approaches and
measurable learning outcomes in ITE. Centred on the human,
their agency, learning, development, and advancement, ITE
seemed to give little attention to problematising the concept
of the ‘human’, "Man” as “the measure of all things” (Braidotti,
2022). This project argues for making sense of a collective ‘we’
in ITE, a sense of living in and with a more-than-human world.
Drawing on the data analysis and literature review, it advocates
for ITE that will support student-teachers to critically examine
intra-actions among and between human, non-human and
more-than-human entities and take them into account in their
teaching practice (Diagram 1, Braidotti, 2022). Re-imagining
ITE programs through a posthuman lens could offer student-
teachers a critical framework to explore the interconnectedness of
the human, places, matters, times, and thoughts and resist
neoliberal and neo-colonial discourses in teaching practice.

By taking a critical feminist, new-materialist and
posthumanist lens (Barad, 2007; Braidotti, 2022; Haraway,
2016) at the literature and data gathered in an ITE

programme, this project addressed and provoked us to ask:

What would such ITE, and ECE, feel and look like
in a bicultural democratic Aotearoa New Zealand
society? What differences could it make?

If/How can we re-imagine ITE as ‘a difference-rich’,

‘entangled’, ‘intra-active,” and jointly produced ever-

shifting process between and among human, non-
human, and more-than-human ‘actants’?

Acknowledgments

Special thanks to Dr. Olivera Kamenarac, The University of Waikato,
and to the Summer Research Scholarship Programme granting this
opportunity to develop research skills and further knowledge.




Introduction

Distance education has brought growth in the number of students at doctoral
level but also new challenges that require preparation from universities (Albion &
Erwee, 2011). In the past, there has been limited research into the experiences of
doctoral researchers studying by distance. This is inequitable and outdated,
especially considering the impact of the pandemic on mobility and hybrid ways
of working in a range of contexts.

The impact of COVID-19 has had positive effects by increasing non-voluntary
distance education (including at doctoral level). COVID-19 has also created
changes in the normative ways of studying by including; off-campus, online,
hybrid, work from home, flexible, and cross-national modes of study. Therefore,
the increased access to distance modes of education is important from an
equity and moral perspective as it allows for greater diversity and inclusion for
students in higher education. "Distance” acts as an enabler by making doctoral
education accessible to those who may otherwise miss out.

Method

Online survey in 2022 with ethical approval of four partner institutions.

521 responses across 42 countries in Australasia/Pacific (40%), Europe (31%),
North America (15%), Africa (7%), Asia/Middle East (7%).

Participants were: female (82%), male (16%), and non-binary (2%) and for 54%
of respondents, their doctorate was their first time studying via distance.
Participants undertaking doctoral study in: Education (32%), Sciences (20%),
Social sciences (21%), Arts and humanities (18%), Business and management
(4%), and Engineering, design and technology (5%).

Distance conceptualised broadly including: geographic distance, online
study/enrolment, remote fieldwork, and hybrid/working from home.

.

.

.

.

.

What proportion of your doctorate was conducted OFF campus?

For over 3/4 of the respondents, 50-100% of their doctorate was conducted off
campus. This is significant as it allowed students flexibility to continue; work,
parenting / caring, community and cultural obligations, travel, etc.

Results & Findings The results from the 521 participa.nts show that the coht.)rt of distalnce
doctoral students came from a wide range of; ages, continents, subject
areas, and reason/s for studying by distance.
. The participants ages at the start of their doctorate ranged from
21to 7lyears old with a mode of 28 years old.
The "distance" experiences for these doctoral students most commonly
consisted of; living far away from their institution or lived close to their
institution but chose to complete some/all of it at home.
Furthermore, the universities were located in a different country for only
10% of respondents and it was also common that participants would
have preferred studying on campus but were unable to (for various
reasons).
Students often had a lot going
on in their personal lives with
family, work, health etc. as:
. Life events commonly
occurred during the
participants' distance
doctoral studies. These had
a maximum of 15 events and

What were your reason/s for undertaking your doctorate by Distance?

The most common response was that participants undertook their doctorate by distance a mean of 3.84 events.
because they didn't live near their campus. However, this also means that there were a lot of . COVID-19 also impacted
students who actually did live near their campus but chose or needed to study by distance  respondents in up to 1L
for a variety of reasons. Therefore, distance enrolment enabled these students to; have different ways and a mean
greater flexibility, have more time to continue other responsibilities, and even save money, Of 3.3 impacts.

as they were not being forced to travel or move closer to campus for their studies. This meant that for a lot of distance students, completing their
How was your supervision conducted? doctorate without the restrictions of being required on campus, was

a major benefit and enabler to their studies.

It was surprising that telephone supervision was only used about 30% and instant messaging
was used less than 20% of the time. This suggests distance learners may not have as much
access to their supervisors when they require answers to quick/small questions compared to
on-campus students, who are often able to see their supervisors around campus and/or pop
into their office when they require answers.




Impact of
educgﬂon
on MAori

01 Background

Dr. Tocker examined the impact
of effective schooling, role
models as well as cultural
experiences, from the 1950's to
the year 2000, on students who
attended a rural primary school.

02 My role

¢« Transcribe interviews
« Pull out common themes from

transcripts
* Examine relevant methodology

03 Method

« Qualitative data collected from
interviews .

« Kaupapa Maori methodology
utilised in interviews.

« PlUrakau methodology when
analysing data from interviews

04 Results

Education up to the 1980's focused on
assimilating Maori to western ways.
Maori language and culture not seen
as important in the learning.

From the 1980's Maori language
revitalization resulted in changes in
teaching content and a focus on Maori
language and connections to marae,
hapu and iwi.

05 Conclusion

In the 1950's the school was an English

language school. Today it is known as a

Kura-a-Iwi in which the curriculum
subjects as well as the language,
culture and traditions of Ngati
Tuwharetoa are practised. Maori
language, knowledge and tikanga
strengthen the identity of students and
enables them to move comfortably in
both the Maori world and the Western
world.
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Hakinakina

Ngapuke Maori School
1950-19/0

Physical punishment: the cane
Farming community

English language
Social studies

Maths Health checks:
Sports hanky, nails,
Religion head lice

European History No marae connection
Some Maori songs
No Maori language

Ngapuke Kura-a-iwi
1980-2000

Ngati Tuwharetoa: reo, matauranga

Karanga/ Whaikorero Whanaungatanga

Tuakiritanga Manaakitanga

Aroha Whakapapa

Tuakana/teina

Marae: Ringawera, paepae, school
prizegiving, haka, waiata tautoko

Kapa haka wananga/competitions

Iwi/ hapu tikanga incorporated
into curriculum
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ANALYSING DIVERSITY

in Aotearoa New Zealand Picturebooks

Published in 2021/22

. +e?
Why did we do this?
portant for all children
in books to createa
and identity, as well as
i t in reading.

it's really im
to see themselves
sense of belonging

Primary Character Ethnicity
Aotearoa NZ

Sq far we've analysed the ethnicity of the
Prlmar}{ character and we've found some
Interesting information.

The majority of characters (44%) were

ishing an interes Non-human non-h ; )
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2 Booth, E, & Lim, R. (2022). The Picture of Privilege: Examining the Lack of Diverse Characters in 2018 Australian Children’s
Picture Books. Jeunesse: Young People, Texts, Cultures, 14(1), 65-83. https://doi.org/10.3138/jeunesse-14.1.0

3 Centre for Literacy in Primary Education. (2022). REFLECTING REALITIES: Survey of Ethnic Representation within UK
Children’s Literature 2017-2021. https://clpe.org.uk/system/files/2022- 1/CLPE%20Reflecting%20Reality%202022%20WEB_0.pdf

All illustrations of children are courtesy of brgfx from Freepik.com  Speech bubbles courtesy of freepik from Freepik.com

In compailrison, 37% of New Zealand
picturebooks featured
characters of colour.

Researcher: Stella Mitchell
Supervisors: Nicola Daly, Nicholas Vanderschantz (The University of Waikato)
& Crissi Blair (Te Puna Matauranga o Aotearoa National Library of New Zealand)




The University of Waikato, Department of Education, Summer Intern: Zaida Moffat, Internship Supervisor: Hazel Woodhouse

Acknowledgement: Thank you to my supervisor Hazel Woodhouse from the Department of Education, Waikato University, for the privilege of the collaborative work

experience on this project. | would also like to thank the student teachers that contributed their digital stories to this research project.

This poster presents a summary of research findings from this
Summer Internship Scholarship Project, Evidencing teacher
Development Through Digital Stories, as a continuation of PhD
research by Hazel Woodhouse. The aim of this research project is
to explore the use of digital stories (DS) (i) as a means of personal
introduction to connect with new colleagues, additionally, (ii) to be
developed as a tool to assist reflection and critical thinking for the
professional development of graduate teachers in Aotearoa, New
Zealand.

These tasks were achieved with the transcription
and analysis of a DS completed by first year
teaching students, the research and construction
of an annotated bibliography, and the production
of a personal DS of this internship experience.
According to recent studies, the significance in
the construction of a personal DS for the purpose
of understanding the process “contributes to both
pedagogical content knowledge and learning, and
teaching experience of the stakeholders in those
studies” (Getin, 2021, para. 1). This process
enables the opportunity to solidify learning by
writing, synthesizing, evaluating, and creating
information content.

The DS narratives created by first year teaching students from The
University of Waikato, depict a visual journey of their hometown,
family, friends, and pedagogical experience indicating a strong
connection with cultural identity blended with an ownership of
personal values and life experience. The use of personal statements
that reflect career aspirations and personal goals through
professional development are evident and promote the presence of
empowerment through self-presentation that is imperative in the role
and development of teacher presence.

According to a study by Kim et al. (2021, para. 10) the observation
of the function of DS gives insight into the representation of self-
expression, intrapersonal presentation, and compositional
perspective that the story illustrates through the visual media. These
semiotic elements are considered sociocultural artifacts that create
context into understanding the individual’s ethnicity, values, beliefs,
gender, views, and perspective as part of their unique personal
expression.

References:

Cetin, E. (2021). Digital storytelling in teacher education and its effect on the digital literacy of pre-service teachers. Thinking Skills and Creativity, 39, 100760-. https://doi.org/10.1016/j.tsc.2020.100760

Results: In conclusion of this research project, a model is
presented that identifies three key elements that have
emerged for consideration through a literature review and
the analysis of personal stories, that are recognized as
fundamental stages in the construction of a personalized,;
education focused, DS. These key elements are
Presentation, Content, and Delivery.

The model provided illustrates photographs depicting the
symbolism of personal cultural artifacts pertaining to the
elements of the DS making process, held by a kete of
knowledge that represents a vessel by which knowledge
and tools are held for future access.

* Animage from this photographic series will be
submitted for publication as part of the Wilf Malcolm
Institute of Educational Research (WMIER) Images of
Research for 2023.

Presentation: Exploration of personal
voice and connection with an audience

« Cultural inclusion and responsiveness
« Creative expression
« Potential integration of symbolic objects

« Consideration of intended audience range
and ability

Content: Planning and research of the
topic with purpose and context

* Professional development

« Information gathering with research
credibility

« Critical thought process

« Goal setting/ planning and self-evaluation

Delivery: Technical construction of the
visual presentation, design, and
production

« Digital competence
« Exploration into media production

 Use of customized learning platforms
(like SELLI), video, sound bite, voice over,
still photographic images, graphics, and
text

Please view my digital story using this
QR link, which contains a
recommended reference list of digital
storytelling in education

Kim, D., Long, Y., Zhao, Y., Zhou, S., & Alexander, J. (2021). Teacher professional identity development through digital stories. Computers and Education, 162, 104040-. https://doi.org/10.1016/j.compedu.2020.104040










Growing up Arty

WAIKATO

How place and identity shape each other

The Project
‘Growing up Arty’ investigates how place and
identities construct each other. Specifically, we

look at the nature of young people's experiences at

Tauranga's community performing arts centre,
Baycourt. This project's goal is to learn how

Baycourt shapes young people's musical identities.
This is a timely project as Tauranga City Council is

developing a new Arts Precinct for the city.

Methodology

We surveyed and interviewed adults who had
attended Baycourt as a young person. We
received 76 responses and have conducted
one interview, to date.

My analysis of the survey data revealed
several themes that portrayed the importance
of Baycourt as a space of expression and how
it helped shape identity.

Themes from data

Belonging Emotional
(Stewart Rose & Response
Countryman, (Stewart Rose &
Countryman,
2021) R

Family
Support
(Pitts, 2009)

Sharna Steer, Supervised by Bronya Dean and Lynda Johnston
School of Education, University of Waikato, New Zealand

Art by Gian Naballin
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Pitts, S. (2009). Roots and routes in adult musical participation: Investigating the impact of home and school
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.

Participant Survey Comments

"Knowing my
family were
watching me in
the audience"

"It felt like our
own place and

"[1 watched] my
first ever show.

only we could It was awe
know it." inspiring..."
Discussion

These themes and responses are important
because they give us insights into how
Baycourt was able to provide a space
where young people expressed and
developed their musical identities.

Conclusion

This project is on-going and early evidence
suggests that young people's musical spaces
are vital to the creation of their musical
identities. We will share our finidings with the
Tauranga City Council to assist them with the
development of inclusive and child-friendly art
and performance spaces in the city.
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uniting worlds
50th Anniversary Mural Researchers: Filly Marin Arias and Jasmine Gorman
for School of Computing Supervised by Dr. Claire Timpany

. - Acknowledgements to Dr. Annika Hinze, Dr. Te Taka Keegan, all the
&Mathematical Sciences staff members of CMS and the University of Waikato Summer

Research Program
Method
Floor 2

Using the Design Method below, we
performed this process multiple times
to finalise our design, consulting with
department staff along the way.

Background

2023 is the 50 Year Anniversary of our

€«
acclaimed School of Computing and @ L C?‘\‘
Mathematical Sciences. N » @ » 'Q"’ @ -
Research Define Ideate Prototype Test Floor 1
The Computing and Mathematical

Sciences are seen as dull and isolated
work fields. The stereotypes don't do
justice to the vast and practical work
these schools do together and their
impact on the world around us.

To design murals that celebrate all the
exciting work done within SCMS,
express the impact it has on our world,
and bring a sense of unity to seemingly
isolated fields.

These mock-ups show how our final
mural design will look on the 3 floors of
the FG Link building.

W e process and goals
of Mathemat sign and Software
Engineering. nt and future work
inspire the a ours match those
found throug iportant for us
to include vis




Insights into Commuting Behaviour of Under-served Communities

INTRODUCTION

New Zealand has asparsely
located population. There are
some urban cities but most of
the country is made up of small
rural communities which rely
on the use of private vehicles
for their transport. Existing
research provides a bulk of
understanding for urban city
traffic movement trends and
needs, but rural-based
movement is less understood.

PROJECT AIM

Use asmall user study with
rural-based participants to
compare the accuracy
between data gathered from a
survey on commuting and real
commuter data gathered
using amobile application.

Park to Gym 24/01/2023 14:16

CAR 0 hrs 7 mins

Tracked commute using the
smartphone application
JourneyMapper

Research by: Zane Hamilton
Supervised by: Dr. Jessica Turner

Special thanks to the University of
Waikato Summer Research
Scholarship Programme for
making this opportunity possible.

METHODOLOGY

A comprehensive literature
summary was completed first to
review current data collection
methods. A survey on
commuting was created using
the best method and distributed
to participants, while also offering
the opportunity to use the
JourneyMapper application for a
one week period. Analysis was
then completed using the
information gathered from both
of the data collection methods.

CONCLUSION

Both data collection methods
provided effective insight for
evaluating commuter behaviour
in rural-based areas. Useful
comparisons could be made
between the accuracy of the
survey information and real data.




Computationally Efficient Bayesian Inference Using Low Discrepancy Sequences

KEY QUESTION

Can we use a low
discrepancy sequence
within INLA to reduce
the computational
running time, without
sacrificing accuracy?

Kashika Khanna

Supervisor: Paul Brown

Bayesian Inference

Bayesian inference is a method of
statistical inference that combines prior
knowledge with data, to form an updated
set of knowledge (known as the posterior
distribution). This is done solely through
the use of Bayes' Theorem, which states.

Posterior « PriorxLikelihood

While Bayesian inference is easy in
theory, it can be very computationally
difficult in practice, especially for
complex hierarchical models with more
than a few hyperparameters.

INLA

INLA is a fast approximate method of
Bayesian inference for latent Gaussian
models of the form:

INLA has many applications such as
simple regression to complex
hierarchical models, and is widely used
in statistical modelling. However, it does
suffer from the drawback of losing its
computational efficiency when applied
to models with many hyperparameters
(generally, more than 5).

Low Discrepancy Sequences

Low Discrepancy Sequences (LDS) are a
type of deterministically generated point
set. They are known to be more
computationally efficient than random
point sets and grids for numerical
integration, both for accuracy and speed.

Figure 1 gives an example of a Halton
sequence with 64 points in two
dimensions (left), which has better space-
filling, discrepancy, and projection
properties than a random point set
(middle) or a grid (right) with the same
number of points.

Method

Step 1: Identify three appropriate
complex hierarchical model examples.

Step 2: Estimate model parameters using
INLA with Grids. This will give the best
but slowest approximations of the
parameters.

Step 3: Generate Halton sequences,
integrate this into the INLA code and
estimate model parameters with the new
sequences.

Step 4: Compare and contrast model
summaries from INLA Grids and INLA
LDS.

Example 1: Robust Regression (RReg) with

Simulated Data

ni=PBot+pPixite  &~Ty

Robust Regression (RReg) is a simple linear model which assumes that errors
follow a t-distribution with d-degrees of freedom, rather than a Normal
Distribution. This model is mostly applied to data which tend to have a higher

amount of variation in the errors.

The RReg example shown above has 2 hyperparameters. The INLA-Grid
method uses 67 points and takes 0.582 seconds to run. Running a Halton
sequence with 32 points takes less time (0.525 seconds) and gives
comparable estimates with the INLA-Grid method. As we decrease the
number of Halton points, the time continues to decrease, whilst still retaining
good accuracy of the parameters. For
hyperparameter estimates are equivalent to the INLA-Grid method while the
Intercept estimate is not significantly different.

Example 2 : Autoregressive model of Order 1

(AR1) with Simulated Data

n=Bo+fni_)+& &~N(0o)

Autoregressive Model of order p (AR(p)) generally used for forecasting.
the response variable is modelled so that it is dependent on what
happened in the last p periods. This example illustrates an AR(1) model in

which the current time depends on the previous time.

8-point sequence, the

The AR1 model has 3 hyperparameters. The INLA-Grid method uses 437
points and takes 1.07 seconds to run. Running a Halton sequence with 128
points takes less time (0.643 seconds) and gives comparable estimates
with the INLA-Grid method. As we decrease the number of Halton points,
the time continues to decrease while still retaining good accuracy of the
parameters. For the 16-point sequence, the hyperparameter estimate is
the equivalent of the INLA-Grid method while the Intercept estimate is

not significantly different.

References

Bolstad, W. (2010): Introduction to Bayesian Inference, 2nd Edition. Wiley, New

Jersey.

Wang, X, Yue, Y., Faraway, J.J. (2019): Bayesian Regression Modelling with INLA.
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Figure 1: Halton Sequence with 64 points (Left), A random point set with 64 points

(middle), a Grid with 64 points (Right)

Example 3 : Zambia Malnutrition Model (ZMM) with
Spatial Data

Zambia Malnutrition Model (ZMM) was first introduced in 2001 by the
official statistics department in Zambia. It models various spatial factors
to determine the rate of malnourished children in an area. It is a complex
hierarchical spatial model with five hyperparameters.

Running ZMM using an INLA-Grid method uses 4137 points and takes
200 seconds to run. and gives us the hyperparameter of 1.26 and the
Intercept estimate of 0.103. Running the Halton sequence with 64
points takes less time (12.4 seconds) and provides us with comparable
estimates with the INLA-Grid method. As we further decrease the
number of Halton points, the time continues to decrease while still
maintaining the accuracy of the parameters. For the 64-point Halton
Sequence, the hyperparameter estimate is not significantly different.

KEY OUTCOME

Using a low discrepancy sequence
within INLA reduces computational
running time whilst providing
accurate parameter estimates of a
model.
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Maori and Pacific student success in STEM fields: exploring ten years of data

BACKGROUND
Maori and Pacific students face gaps in tertiary retention
and achievement, particularly in the areas of science,

technology, engineering, and mathematics (STEM). A

number of initiatives at University of Waikato aim to

address these gaps, all rely on high-quality data about
student experience.

RESULT
In 2020:
1. According to the data, the dominating gender for
the new incoming students at the University of
Waikato was females.
2. Figure 1and 2 show that grade ranges and memory
retention are areas which require special focus and

AIM
1. To research contributors and challenges to the

improvement

success of Maori and Pacific students.
2. Aims to understand the contributors for student thure 1
success and barriers to success, to inform student
support and staff professional development at the

University of Waikato and beyond.
CONCLUSION

More effort is required towards educating and
empowering Maori and Pasifika students providing them
with knowledge and tools which they need to achieve
higher results. There is still ongoing research
surrounding the previous years of data which can shed
more light into how we can support Maori and Pasifika

students to become higher achievers
METHOD

We worked extensively on students' data
specifically analysing the year 2020 when covid-19 began
to impact New Zealand and the rest of the world.

THE UNIVERSITY OF

Figure 2 WAIKATO

Lana Nusair, Annika Hinze & Nicole Pepperell
Sdhool of Computing and Mathematical Science, University of Waikato, New Zealand



An Android Application for Workload Prediction

by Jascha Penaredondo, supervised by Jemma Kdnig and Annika Hinze
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BACKGROUND OBJECTIVE METHOD :
As of 2021, the Agriculture, Forestry and Fishing § : Develop an application that uses machine learning to ultimatel The creation of the appllcathn ean be S-p“t
! industry still has the highest accident rate : : . i . ming o W Vi : into two parts - android studio and machine :
: . - : : predict workload based on individual sensor readings. This will have : i learning
: amongst all other industries. [1] One of the : : : : s

an automated component which reads and aggregates data from the

leading cause identified for this rate is worker : :
] : sensorsto be processed.

fatigue since it is both a physically and§
mentally-demanding job. :

The Android Studio component will provide =
the functionality and aesthetic of the
application which will follow two key ideas:
i user-friendly interface design and modular :
i programming. ]

..................................................................

..................................................................

The machine learning component of thei

: PROBLEM : application will train and model the data to
i Being able to identify the current workload (i.e. i be used within Android Studio, using the :
resting, physical or cognitive fatigue) of the : following steps:

worker would be beneficial to better handle
: hazardous situations. The Hakituri Project has
an existing dataset of sensor readings from a
simulated study of forestry work. However, the :
readings can vary from person to person which J,
: can lead to unreliable and inaccurate workload :

i prediction.

aggregate preprocess
data features

evaluate classify
The C|uSteI’S Ofthe ClaSSGS E :' .............................................................. _:
@ e eeteeeeeretseesemessssstetesaesessasaesetesasastetastetetasasteaetasenteeanaes E CONCLUSION :
@ ohyscal . & " B . . . g
resting : : : : The use of machine learning provides an :
: : RESULTS : : algorithm that can independently adapt as

the model is exposed to more data, making
: the application more robust and reliable. The :
: app will be especially useful in identifying

The graph shows a clear separation between the
different classes (i.e. cognitive, physical, resting) E E

EE with a few overlaps. The machine learning model Y i oatterns of worker fatique. and ultimately &
55 of the application uses the KNeighbours T : : P ) 9 S yi
EH . . . o . : decrease the accident rate within hazardous :
3 Classifier, and splits the data into a training and E Y] : E ncusiiies e Forestry. With its simplistic
test set of 80% and 20% respectively. The  gcanthe gR code : : . ) :
) : and modular design, the app can potentially :
accuracy of the model is evaluated on one to view the app! ! be interfaced with other apolications for :
participant's data at a time. : turther studies PP :
2 O ; S
27
@
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Monitoring the Health of Urban Trees

e : e . . : National NEW ZEALAND'S }
Artificial Intelligence Based Tree Registry System with YOLOvV5 and GPS Location Mapping gCjieNCE BRI t NoaKolora
Challenges AR a—. :

INTRODUCTION

BACKGROUND

Trees in urban landscapes provide a
range of economic, social, and
environmental benefits (ecosystem
services), and cities and municipalities
worldwide[1]. Trees help mitigate
climate change [2], reduce noise, and
soil erosion, clean air pollution, act as
natural stress relievers and contribute
to higher property prices. Our research
team use moving vehicle with a
camera to monitor the health of our
urban rakau (trees).

PROBLEM

Manual detection of urban tree s
costly. Currently, there are no
appropriate technological tools to

provide analytics of sick trees in the
urban area.

RESEARCH

AlM

To develop asystem that will

Automatically recognize the
given input image with
annotated result as output

Artificial Intelligence based
solution to detect correctly

Automatic tree registry with
unique tree identification
number and GPS location

METHODOLOGY

Create datasets with tree

names are annotated with
bounding boxes in Roboflow

Split dataset into 60% for

training, 20% for validation,
and 20% for the testing set

Train dataset with YOLO as
the Deep learning based
object detection algorithm

Export the best training
model into python-based
web application

RESULTS

http://tree.zayarphyo.me

scan mng

~

l'
~

)

CONCLUSION

CONCLUSION

User-friendly system with automatic
creation of trees registry for a given
driving route.

Facilitates regular monitoring of urban
trees to identify what kind of trees
each street has and whether they look
damaged by pests or disease.

This application is part of a tool
created for the NZ biological heritage
national science challenge.

REFERENCES

1 Te Uru Rakau, Importance of New
Zealand forests

2 Meurisse and Bulman, Farm Forestry
New Zealand

3 National Science Challenges Goal,
State=of the-art-surveillance, Spectral
imaging for urban tree health
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Thesis Typography: Te Reo meets English

Miriama Royal Supervisor: Dr.Claire Timpany

Aria / Abstract Timatatanga / Introductions: Achknowledgements:

Te Kdpura Whakamarama, Wehewehenga, Te Tatarima...+ Whakanui, Nga Mihi, Tuku mihi, He Mihi aroha...+

Until the European settlers came to Autearoa, Te Reo Maori was an oral Exploring the examples of theses from the Waikato Univesity database and other 1 would like to extend my appreciation to Dr. Claire Timpany for her guidance
language. The visual presentation of Te Reo as a written language is based tertiary schools databases, | am comparing the visual presentation and structuring and for giving me the chance to be a part of this research. Additionally, | am
on westernised document design convention and thought processes. differences for theses published in Te Reo. This includes comparing the typefaces, grateful to Niki Kennedy, Te Taka Keegan, Alistair Lamb for their support and
This research is to find the difference in structure and style within theses point sizes and layout, across different sections of the thesis. It is important to mentorship throughout my research, and to the Summer Research Scholarship
written in partial and full Te Reo compared to English theses. see the development over the years to see if there is a change in how theses in for providing opportunities to many students during the summer.

Te Reo are displayed and understand if they have their own style rather than the

westernised expectations.

Nga Upoko / Chapters:
Te Wahanga, Tipuranga , Te Wai Whakaiho

A timeline charting the evolution of font usage in theses over the years,

highlighting the most popular choices and how they have changed over time.

Tasks | have undertaken in the process of conducting this research:

Finding examples of theses written in partial and full Te Reo from around

1980s Times New Roman

Aotearoa

. . . -Documenting for each tertiary institution and the theses published in Te Reo
1990s Times New Roman Arial Helvetica

ordered chronologically

. .. . . -Recording the fonts, point size and font style foxr the Headings, Sub
2000s Times New Roman Minion Pro Arial Helvetica
Headings, Body text, footnotes and descriptions.

20108 Times New Roman Arial Helvetica Garamond -Recording how the theses are formatted and structured including the
different title or sections names used, and sections that differ between
2020s Times New Roman Garamond Georgia Calibri Helvetica lEnIErEs Sidh 28 el & [EUEl i, peEpee G

-Eventually going on to look at the imagery used. Does it have a border

using Kowhaiwhai patterns or traditional imagery to support the thesis or to

Whakatau / Conclusion:
Korero Whakakapi, Apitihanga Tuwaru...+

represent their heritage?

Through the analysis of theses submitted in Te Reo across tertiary institutions in Aotearoa, | have found Future steps will be to interview the authors to see why they used the styles

that the most common typefaces used have evolved. The increased availability of fonts has allowed for they did, if they would do anything differently if they had the technology

greater expression of identity in the visual presentation of these documents. Despite limitations in the available now, and understand the thinking by the authors of theses that have

availability of fonts specifically for Te Reo, individuals are pushing beyond traditional font choices to further With the use of a word cloud | have used a more alternative route.
chosen to show other titles and sections

express themselves. | have learned that the style for Te Reo theses is seen more in the format than the that have been used in different Te Reo

theses over the years

visual aspects. | am hoping as | continue my research to find other fonts that would identify better with the Although Te Reo as the written word is influenced heavily by European ideals,

language. Although Te Reo as the written word is influenced heavily by European ideals, the unique style the style of storytelling still comes through. In the westernised structure of

of Maori storytelling still comes through. In the westernised structure of storytelling, there is a start, a . mE storytelling and in this research’s case there is a start, a middle and an end. |

middle, and an end. It seems that the typical structure of a thesis is not always as closely followed in a thesis V VAI I<ATO have tried to narrow down some of the many headings that correspond to the
Te

published in Te Reo. standard European headings.






DOES INCLUDING MAORI
LOANWORDS INADS
CHANGE HOW THEY ARE
PERCEIVED?

By Mitchell Williams, supervised by Nicholas
Vanderschantz and Andreea Calude

Investigating how the language we use in health
advertising changes perceptions of cultural
appropriateness.

4. DISCUSSION

e Our study is the first of its kind to investigate people’s
explicit attitudes towards the use of Maori loanwords

in New Zealand health advertising.

e Preliminary results suggest that ads that include Maori
loanwords are perceived as more culturally
appropriate for Maori audiences than fully English ads.

e However, the Maori “loanword” used in the
pseudoword ad did not have any real meaning.
Therefore, the fact that participants found this ad to
be more culturally appropriate than the fully English
ad for Maori is worrying.

e Further research should investigate the possible
correlations between an individual’s level of Maori
orientation with their attitudes towards ads with real
and fake Maori loanwords.

DI &

Acknowledgements to the University of Waikato Summer Research Program.
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1. BACKGROUND
e Loanwords are words from one language that are used
in another. For example, “kia ora” are Maori loanwords
used in New Zealand English.
e Research has shown that using loanwords in 2. AIMS
advertising can improve the effectiveness of an ad [1]. Research Question: To what extent does including
e However, mixed-language advertising is more Ioapwords in health advertising affect consumer
attitudes towards the ads?
appropriate for some products than others [2], and
bilingual consumers tend to find ads in mixed We want to know:
languages to be less culturally appropriate than ads in 1. Whether attitudes towards ads with mixed
one language [3]. language (Maori loanwords) are significantly

e Therefore, itisimportant to understand whether different from ads in one language (English).

: : : 2. Whether how commonly used a loanword is
using Maori loanwords in New Zealand health moderates consumer perceptions.
advertising is a culturally appropriate and beneficial
practice.

3.METHOD AND RESULTS

To answer our RQ, we presented participants with 1 of 3 near-identical NZ health ads: Monolingual (English word =
“family”), Mixed language (Real Maori loanword =“whanau”), or Mixed language (Fake Maori pseudoword =“kdoka”).

Participants then rated how
appealing, clear, respectful,
and inclusive they found the
ad to be for NZ European
VS VS and Maori audiences. These
measures were chosen to
provide a holistic
understanding of cultural
appropriateness.

e The Monolingual ad
(“family”) was rated as
the most appealing,
clear, respectful, and
inclusive ad for NZ
European audiences.

e The Mixed language ad
(“whanau”) was rated as
the most appealing,
clear, respectful, and
inclusive ad for Maori
audiences.
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Introduction
Roofs are crucial to every building. It shields the building from wind

and weather. It also insulates and enhances the overall look of the
structure. There are three main materials used for cladding in New
Zealand and they are steel, copper, and aluminum. New Zealand
has about 15,000 km of coastlines which makes steel unwanted due
to its vulnerability against corrosion, and copper is expensive which
makes aluminum the best option. Some of the advantages of
aluminum are:

« Corrosion resistance

« High strength-to-weight ratio

« Easy fabrication

« Sustainable, and lightweight
However, there are no appropriate design standards for two of the
most used cladding profiles in aluminum which are the TRS super
seam cladding and the TRS interlocking cladding.

Project Objectives

1 2 Design models 3 ) 4Do a parametric 5Investigate the
Conduct a . Do a parametric
i . using ABAQUS study for the effect of three
iterature review ) study for the super ] . . .
51 Al e and \-/alldatt-at_them seam using 108 mtt.arlock.lng me:n pararr:edzrs on
T using exciting models cladding using 81  the two cladding
studies models profiles
Methodology
LITERATURE FINITE ELEMENT PARAMETRIC
REVIEW CREATEMODELS ANALYSIS STUDY

Gather data from
past studies

Using ABAQUS
software

Using ABAQUS
software

Using ABAQUS
software

« Read past studies on « Create a model for « Finite element analysis « Create 108 models for

the failure of different  the TRS super seam. test for both models.
roofs. « Create a model for « Compare and validate

the super seam
cladding.

« Document everything in the TRS interlocking the results to previous « Create 81 models for the

a file studies. interlocking cladding.

Designs

Cross section of the super seam cladding

Cross section of the interlocking cladding

Results and outcome of the reserach

The parameters investigated
» Yield strength

» Span of cladding

Higher yield
strength led to
higher failure

The failure loads
significantly
increased with

[t was found that
the failure loads

) ) for the cladding decreasing span loads for all
» Thickness of cladding increased linearly it claddings
with the increasing
thickness
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On the application of construction 4.0 to UG teaching

Background

Industry 4.0 is driving an unprecedented transformation
of global industries. Construction 4.0 is the construction
industry’s version of Industry 4.0 which represents the
digitization of the construction industry.

Problem

As the use of digital technology increases, what
technologies can be used in undergraduate teaching of
engineering?

Method

The closest case study to ours is the expansion of the
Science Engineering Workshop building (LSL building) in
University of Waikato. The structural design for the
extension was drawn by Waikato Steel Fabricators (WSF),
who also used 3D scanning technology during
construction.

To better see the structure of building in advance, VR
technology has been used. In the meantime, since
undergraduate students do not have much work
experience, they may be confused when they first review
2D drawings, by using VR can help students expand their
imagination faster.

Conclusion

For buildings that have been built for a certain period of
time, 3D scanning can more accurately confirm the
location of each structure than comparing structural
drawings. This saves time, reduces errors and rework.

The 3d Scanner APP can provide students with a simple
3D scanning experience.

Through the experience of using VR, it is found that this
is very suitable for integration with courses. Due to the
lack of practical experience of undergraduates, it is
usually difficult for them to imagine what real
construction structures look like. Using VR can help
students stretch their imaginations faster to ensure they
are fully prepared for the real work after graduation.

Results

By using the 3D scanning technology to scan the original building and combine it with the extension structure can check whether the steel can
be directly connected. Combination can be done by using Trimble-Connect.

An app called 3d Scanner APP can be used on iphone or ipad to do a 3D scanning anytime, anywhere. Although it is not as accurate as the laser
scanner, it is very convenient. It can provide students with a simple 3D scanning experience.

To better understand the 2D drawing, in this project research, the use of \R technology is considered. Transfer the Cold-Formed Steel design
drawn with FrameCAD to Revit, and finally upload it to the VR device to view the structure in person in the virtual environment. At the same
time, scanning the QR code below can also be used to experience VR viewing with a mobile phone.

Design by Alice Liu
Supervised by Prof. James Lim, Dr Krishanu Roy
Acknowledgements to Petrus Barkowitz from Waikato Steel Fabricators, Prof. James Lim, Arthur Fang, Dr Krishanu Roy, University of Waikato Summer Research Program



« ..o THE CARBON FOOTPRINT OF
SYNTHETIC MILK

PROBLEM METHOD
Of New Zealand's total greenhouse gas emissions in 2020, O A cradle-to-processing gate Life Cycle Analysis approach
almost a quarter were from the biogenic emissions of dairy tﬁ was used with the func€ponal unit being a Litre of Milk.
ca@le, equivalent to 18 million tonnes of carbon dioxide.! System Boundary - Synthe€c Milk

& N
N 7

Finding sustainable milk alterna€ves has therefore become

i i i Material Protei
increasingly crucial. — ,‘
\m. Dortaon

NZ's 2020 Greenhouse Gas Emissions?

B A \\

v
- o

10% Industrial Processes & Waste
40% Energy (incl. Transport)

|
1 26.5% Other Agriculture
} 23.5% Dairy Ca@le

N
4

System Boundary - Dairy Milk

L RESULTS

Carbon emissions are based on an industrial-sized
ALTERNAT!VE _ o bioreactor with a protein yield of 45 g/L (as shown in the
Synthch milk is prod.uced usmg.Preu.swn _Fermentfxéon centre visual). Expressed using the filamentous fungi,
- a technique that replicates the six main milk proteins 0.37 kg C@ZE@q/ L Milk Trichoderma reesei, this reduces to 0.09 COy.eq/L Milk if the
making up 3.3% of normal cow's milk.3 This ensures the

; e le€over fungal biomass waste is treated as pe€yood.
sensory and func€ponal proper@es of milk are imitated wen

combined with table sugar, coconut fat, water, and calcium

hosphate. - /
phosp Precision Fermenta€yon — CONCLUSION
The lower carbon footprint of synthe€pc milk reinforces its
+ + — — poten€al to combat climate change. Currently on
Senedrc shelves hthe United States, there is a dis€pnct possibility it
Microbe  Engineering  Feedstock Bioreactor Milk Proteins will have a role in New Zealand's future.
S References
1. Ministry for the Environment (2022). New Zealand's Greenhouse gas inventory 1990-2020.
AI M h€ps://environment.govt.nz/publica€ons/new-zealands-greenhouse-gas-inventory-1990-
2020/
To calculate the carbon fOOtprint of Synthe@c milk 1L 2. 0ur World in Data (2021). New Zealand: CO, Country Profile.
compared to tradi€onal farming methods in New Zealand h@ps://ourworldindata.org/co2/country/new-zealand , , -
. . A . . \ 3. Davoodi, S. H., Shahbazi, R., Esmaeili, S., Sohrabvandi, S., Mortazavian, A., Jazayeri, S., & Taslimi,
as well as confinement farmlng in Saudi Arabia. A. (2016). Health-Related Aspects of Milk Proteins. Iranian journal of pharmaceu€pcal research:

1JPR, 15(3), 573-591.

Research by Sarah Kennedy

Supervised by Dr Isuru Udugama & Dr Timothy Walmsley
Special thanks to Dr William Kelton, Ahuora, & the
University of Waikato Summer Research Programme



Author: Isobella Nicholls Supervisors: Dr Chanelle Gavin, Dr Rachael Tighe, Professor Kim Pickering (School of Engineering) and Professor Kura Paul-Burke (Marine Science and Aquaculture).

- = This project ai ¢ Tt = = = = et Methodology and Results =
- : S5 isprojectalmgtoinvesiigate e pitysica = = B = In order to analyse the strength of the leaves, they were pulled until they broke usmg a tensde tester. ThlS

'pr_opefties Of Ha_r’akeke (Flax, shown on the ——— : R : data can be affected by the moisture content (fresh vs fallen), which can be determmed by weighing the —=
= == ; === ; = : samples before and after drying in an oven (data not shown). E

left) and T1 kouka (Cabbage tree, shown on

the I'lght), to see how we can utilise their Data collected so far has focused on the leaves, not treated fibres. The leaves are separated into thirds,
= -~ base, middle and tip to assess if there are differences in strength and elasticity from different parts of the
natural properties to reduce reliance on leaf.

Vpretr,ql'e,um baseq plg’stics.

Our approach seeks to integrate matauranga
and kaupapa Maori throughout the project.

Introduction and Terminology

= The images above are of samples pulled on until fallure, from left to rlght dried Ti kouka, fresh T1
Harakeke and T1 kouka are weaved into the fabric of New Zealand's history. They are invaluable plants, utlllsed == kouka, dried Harakeke and fresh Harakeke.

tools, clothmg, and decorahons This project Ioo'ks at these leaves and the natural fibres msn:Ie them. :

Fibre is used to refer to fibre strands and fibre bundles. An individual fibre is called a single fibre. This is when you
have a one strand, whereas strands and bundles are multiple fibres, which you could harvest from a plant with your
hands.

The grahh above shows the sfress versus train of the I’l‘lViCVldIVEVSECtiOI‘I of all fourﬂleaf ti{pes (fresh and faﬂen,
Ti kouka and Harakeke). It shows the fresh leaves can be stretched further without breaking. Failure of
the leaves is progressive with each drop in the data coinciding with an audible crack.

Fracture surfaces were examined using scanning electron microscope, fresh Harakeke and Ti kouka
samples shown in images above. This will be repeated with treated fibres and samples aged in a simulated
marine environment to complete Objective 3.

Future Work = 3% = = =

The results collected so far include tensile test data, moisture contents, optical and scanning electron
microscope images. The project is ongoing and as such more data will be collected before the final
conclusions are drawn.

Bibliography
Rowell, R. M. (2008). Natural fibres: types and properties. In K. Pickering (Ed.), Properties and Performance of Natural-Fibre Composites (pp. 3-66). Acknowledgements
Elsevier Science. https://books.google.co.nz/books?id=yFSkAgAAQBA] I'would like to acknowledge these people for their support with this project; Sophia Rodrigues, Jonathon

Engineering, D. 0. M. S. a. Fibers. Clemson University. https:/ /www.clemson.edu/cecas/departments/mse/research/areas/fibers.html e = Van Harselaar, John Akindoyo, Dr Dalour Beg, Helen Turner, and Associate Professor Michael Mucalo.



What is compliance?

Compliance refers to the potential of a material or part
to elastically deform; a compliant mechanism utilises
this property to perform a specific desired action by

bending.

Why is bending better?

Compliant parts have many inherent

benefits over their rigid-body

counterparts:

e Lack of moving joints reduces
friction and wear.

e Motion is very controlled and
reliable (no backlash).

e Only a single part is needed, greatly
reducing manufacture, installation
and maintenance costs.

e Due to elastic energy being stored
within the part material during use,
the reverse motion is completed
automatically, reducing the energy
demand on external energy stores.

Research objectives:

This research aims to understand
compliant design principles and
thereby develop functional kiwifruit
gripper concepts that could serve as an
end effector on an autonomous
harvesting robot.

(Note: All research is part of an
ongoing research project; lllustration is
representative only, actual gripper
designs are confidential.)

Research completed by Jacob Redmond

Under the supervision of Ajit Pal Singh and Prof. Mike Duke
Thanks also to Ben Jackson, Larry Howell and Jonathan Hopkins

This poster makes use of the
compliance of paper to fold into an
interactive exhibit.

This text will not be seen

Important design
considerations:

Due to the single-part nature of
compliant components, their
design must incorporate every
aspect of their intended use case.
Below are some specific to a
kiwifruit gripper:

e Material: Compliance, stiffness and
tensile stress are important, as is
fatigue limit because this part should
be capable of thousands of stress
cycles.

* Profile: Gripper should be slim enough

to extract a single fruit from the
bunches they grow in.
e Desired motion: This includes

considerations for variation in fruit size,
the angle at which fruit will be picked,

actuation method and coupling
techniques to attach to a robot.
e Expected operational forces: Every

force experienced by the part will also

impact the achieved finger
displacement output by the gripper.
e Manufacturing method: every
technique to produce the compliant
part will introduce its own limitations,
considerations, and costs.

Expected outcomes:
Future research will aim to utilise
this understanding of compliant
design as it applies to kiwifruit

grippers and produce prototypes

that can be 3D printed out of
metal. Titanium has the ideal
material properties for such an

application, and 3D printing could
offer high-performance parts that
can be quickly and effectively
iterated upon or re-developed for
each new use case.



4 D P R I N T I N G By: Loghan Saravana Ganesh

WITH BIOMATERIALS Supervisor: Dr Christian Gauss

This project will focus on the processing and production of filaments using a blend of biodegradable thermoplastics and lyocell fibres for 4D printing applications. Filaments with different
compositions will be 3D printed and used to assess the shape-changing potential after printing, e.g. 2D to 3D transformation in a predicted and controlled way. The effect of formulation and
printing parameters will be evaluated and the optimum conditions will be used to design and print a prototype that can demonstrate the potential of this technology.

PBS - Polybutylene succinate
Lyocell

PLA - Polylactic acid

latios

Filament thickness between 1.65mm to
1.75mm to facilitate printing

4D printed sample
3D printed samples were tested for
their Young’s modulus, strain rate and,
tensile stress at maximum force

Extruder temperature is between 180 to
210 degrees Celsius. Bed temperature
ranges from 50-80 degrees Celsius

Formulations for compounding and

filament production

Eligible formulations for 4D printing

Characterisation methods
1. Scanning Electron Microscopy
2. Water swelling test

Tensile tester

Twin-screw extruder

There are two layers which need to meet the requirements for the 4D
printed sample. The first layer printed is the active layer, which bends
while exposed to moisture. This is printed at 90° and is mainly the
formulations which contain fibres mixed with the polymer blends. The
layer printed on top of it is the passive layer. This layer provides stiffness
to the sample which prevents it from breaking. This is printed at 0° and is
mainly the formulations which contain a blend of just the polymers.

This study shows a potential advanced method of deforming materials
and bringing them back to their original shape. This could lead to
innovative new inventions such as a folding table or chair. This can even
be used as a potential form of flat packing, hence increasing storage.
These innovative methods can be useful in the future whilst being
environmentally friendly.




Modelling Fuel Costs for Industrial Boiler
Applications

Background

Industrial & commercial boilers are
frequently used across many of New
Zealand’s primary industries, including:
e Dairy manufacturing

¢ Wood, pulp & paper processing

* Meat products

The energy these boilers deliver is
critical to many manufacturing
processes, converting raw materials to
high-value manufactured goods.

Problem

Determining which type of boiler is best-
suited for a commercial or industrial
operation is difficult. Many factors affect
this decision:

e Expected boiler size

e Average load

e Geographical region

Determining the anticipated cost of
operating a boiler is highly specific to the
operational context.

\_

Input Data

Produce Results

Perform Calculations

\

Present
Recommendations

Development

To design and develop a prototype web
tool to predict the type of boiler best-
suited for a given industrial plant,
based on expected environment &
operating conditions.

This tool will be free-to-use and highly
accessible. Usability and a simple user
experience should be prioritised.

Outcomes

A two-part prototype has been
developed, featuring:

* Intuitive user interface

e REST model based backend API

Opportunities exist for future

improvement of this tool, including:

e Expanding the complexity of
calculations

e Allowing users to permanently save
results

THE OF
By Harrison Whiting
Supervised by Dr Tim Walmsley & Dr Isuru Udugama WAI I(ATO
Whare 0

Acknowledgements to Dr Martin Atkins & Stephen Burroughs




Background R E F O L D I N G
7D12 is a single-domain antibody fragment (nanobody) derived from camelid antibodies O P T I M I Z A T I O N
that inhibits epidermal growth factor receptor (EGFR) proteins, which are over-expressed

OF ANTI-CANCER
Our team is interested in developing nanobody drugs like 7D12, without biological N A N O B O D I E S
synthesis. We are currently investigating a novel technique called

‘Flow-Assisted Chemical Synthesis', which has the potential to rapidly synthesize Kevin Be1] erhng ]ared Kelsen and William Kelton
- 7
nanobodies on a large scale. 1 i Te Huataki Waiora School of Health |University of Waikato
nanobody
The chemical synthesis process, however, leaves proteins in a denatured state and they will e L e
need to be folded correctly before they can be used.
Obectives Methods & Results
The aims of this project were to: Nanobody Purification Refolding Screen Mammalian Cloning
M A2 A3 SN
» Develop an optimized protocol for 0w
refolding denatured 7D12 ey
nanobodies. e
¢ Produce biologically synthesized
nanobodies in bacterial and -
mammalian cells to compare with
chemically synthesized ones.
Eig 8- SDS-EAGE 0 7D12 nanobody samples purified using Table 1. Concentrations for 7D12 nanobody refolding screen buffer conditions. Fig 4. Plasmid map of pLIT159 for mammalian transfection
high-pressure liquid chromatography (HPLC). Gel indicates showing PCR primer and restriction enzyme sites.
possible presence of monomeric and dimeric 7D12 samples. . . . . .
. Bacterially synthesized 7D12 . Dialysis Protocol was developed and : « PCR primers were de51.gne.d for cloning
_ B o executed using denatured 7D12 nanobodies C-terminal cysteine into the
Fig 2. An example of denatured (left) and samples purlﬁed via HPLC. X i 2 X X X X .
functional (right) nanobody proteins. in eight different refolding buffers. mammalian plasmid for conjugation.
Conclusion Acknowlegments
We have successfully synthesized and purified 7D12 nanobodies from bacteria to use as a positive A special thanks to Dr Willaim Kelton
control for chemical synthesis, and developed a screen to test for optimized refolding conditions. for his enthusiastic guidance, and to the
Our next steps are: Maurice Wilkins Centre for Molecular
« Perform a functional assay to test refolded nanobodies. Biodiscovery for funding this project.

« Clone and transfect 7D12 plasmid into mammalian cells to produce conjugatable nanobodies. i b e s fyamaedy el






Production and Generation of
Therapeutic Nanobody 7D12: | |

. . Walkatg Student: Jgr.ed Kelsen BSc(Tech): Molecular Biology.
(Bacte r|a| ExpreSS|on) Supervisor Prof. William Kelton

In collaboration with The University Of Auckland and The Maurice Wilkins Centre

AlM Generation of 7D12 Nanobody

-Make protocols for producing nanobodies. b ST Heat shock L
-Use transformation to make 7D12 Nanobody. \ E.coli et J\ [ |
-Purify 7D12. o2 ) 4 500 OHl—q_s
-Prove function of 7D12 by binding to EGFR \o\Plasmid OOO m + OH ®
(receptor for cell growth). — \ciﬁ - °® o
-Provide The University Of Auckland with 5 HES OH - °
functional 7D12. -lce for 30 minutes. -Transformed colony
_Mix 7D12 plasmid -42°C for 45 seconds. added to broth.
What 'S a Nanobody S = = -Ice for 2 minuets. e EE Sra
-Plate Transformed cells. overnight.

-Incubate overnight.

Results for 7D12: Expression, Gels, Purification & Binding

15 kDa SDS-PAGE WestemBlotofl SDS-PAGE Protein Purification Concentration
7D12 PET28B 7D12 PET28B 7D12
150 Kba Nanobody Neg control Nanobody  Neg control
P o o 92 p I T oo @ T 0 D Nandrop concentration: 2.628 (mg/mL)
&35 8° 3§ 530 s 2 3 3 =T33 °
ibodi - 5 3 3 - "5 3 2 3
-Large standard antibodies use CH1,CL,VL,&VH. 3 E’ 3 2 g 2 3 % ) o
-Camelid antibodies work with just the V,H. 5 3 5 5 5 5 5 3 Extension coefficient: 2.339

-Nanobodies are the V4H taken from camelids.: 100kD

What Can NanObOdieS dO? O o o Actual concentration: (1.12 mg/mL)

1,2,3

-7D12 at expected size 15kD. -7D12 identified by blndlng with
-7D12 purification (Pure) cleaner. detector Secondary antibOdy. _Large amounts of prOtein (nanObOdy)
) _ ] -PET28B produced protein near -PET28B did not bind with detector Produced. ) o
Disease Screening Vaccines expected size for 7D12 -Shows 7D12 has been produced. -Next step is EIISA test 7D12 binding to
o2 7D12 -Western blot used to ensure correct -Upscale production was now ready. EGFR.

protein was produced.

L D :
Conclusion

O O Protocols for the production and purification of the 7D12 nanobody were successful. Testing for binding to EGFR

has not happened yet, but once the reagent arrives it will be done. If ELISA is successful, then enough nanobody

Cancer Treatments Faster Drug Delivery has already been produced for The University Of Auckland. The project is on track for completion by the end date.

References- Yang, E. Y.; Shah, K. Nanobodies: Next Generation of Cancer Diagnostics and Therapeutics. Front. Oncol. 2020, 10, 1182. https://doi.org. 3389, .2020.01182. Gibbs, W. W. Nanobodies. Sci. Am. 2005, 293 (2), 78-83. Roovers, R. C.; Vosjan, M. J. W. D.; Laeremans, T.; el Khoulati, R.; de Bruin, R. C. G.; Ferguson, K. M.; Verkleij, A. J.; van Dongen, G. A. M. S.; van

Bergen en H en, P. M. P. A Bipal ti-EGFR Nanobody Efficiently Inhibits Solid Tumour Growth. Int. J. Cancer 2011, 129 (8), 20 https://doi.org/10.10 145,



The holistic
needs of Maaori
patients living
with Chronic
Obstructive
Pulmonary
Disease.

Research by Wallis Malcolm.
Supervised by Ross Lawrenson,
Amy Jones and Haylee Simon.

Why this is important...

+ Maaori patients with Chronic Obstructive
Pulmonary Disease (COPD) are experiencing
poor health outcomes and multilevel barriers
when accessing health care (Hopley et al.
2009).

+ Understanding the impact of wider
determinants of health such as housing,
income, social environments and access to

health services is important.

¢ Maaoriunderstandings of health and
wellbeing are integral to improving outcomes.

By Maaori, for Maaori.

Our answer?

The Hauora Needs Assessment tool
(HNA)

+ A comprehensive survey to assess the unmet
health needs of patients with COPD.

+ Needs assessed in the HNA include housing
and income, mental health and broader range

of health determinants.

+« The HNA includes an extensive list of referral

pathways to ensure unmet needs are met fully

and comprehensively.

Co-Design Methodology:

"Co-design is a method for partnering with patients,
consumers and service users right from the
beginning of service planning to ensure a closer
alignment of service delivery with what will work
best for service users" (Health Navigator, 2021)

@ We began consultation with key stake
holders in community health: community
health providers, hospital care providers
(both in-patient and out-patient), health

support programmes and whaanau living ’\

with COPD. The HNA is 'Co-Designed’.
Focus groups were held with Maaori
patients living with COPD. These hui

allowed us to hear the voices and opinions

) of the people we are trying to help. Their
Using feedback from our focus groups, we experiences and knowledge are integral to

were able to further develop the HNA tool fully understanding the effects that COPD

to better suit the needs of our target group! has on whaanau, as well as further
,
This work continues the co-design

method.

understanding their holistic needs.

k A pilot will test our HNA tool and its

effectiveness at assessing holistic health
needs, and current gaps in care. We are
aiming for 50 patients to participate in the
trial of the HNA tool.

Key Findings from focus groups:

¢+ Having whaanau be supported and informed is important, in order to live well with COPD.
"The more our whaanau get involved, the easier it is for us... They see the signs we don't"

¢ Trust and respect are integral in relationships between patient and healthcare workers.
"It's like anything you know, we want to be respected.”
¢ The HNA tool and its delivery needs to be flexible. Patients need to be in a comfortable and safe
environment.
"I don't think the hospital is the right environment... it has to be an environment where they feel safe"
¢ Maaori health and wellbeing are holistic and composite.
"We've got to combine the whole lot together... And that will help us. The wairua will come out and
fill our tinana up."

Conclusion:

Maaori living with COPD face a complex range of challenges. Ensuring their health care is flexible,
comprehensive and culturally responsive is the solution for better health outcomes.

This research has the potential to impact health care at multiple levels including regional health
management and community-based agencies, together with patients and whaanau. It will also
provide a framework for the Ministry of Health and other entities that are tackling the health equity

gap-

Hopley M, Horsburgh M, Peri K. (2009). Barriers to accessing specialist care for older people with chronic obstructive pulmonary disease in rural New Zealand. Journal of
Primary Health Care. 2009;1(3):207-14.
Health Navigator. (11 November 2021). Co-Design. Retrieved from: https://www.healt} it .org.nz/clinici /c/co-design/




Exploring Prescribing Pharmacist Views on Type 2 Diabetes Management in the Waikato
Valentina Papa, Kimberley Norman, Shemana Cassim, Lynne Chepulis

Medical Research Centre, University of Waikato, Hamilton; Te Whatu Ora, Hamilton

Background

Type 2 diabetes (T2D) is a global epidemic
affecting over 290,000 New Zealanders, including
a disproportionate number of Maori and Pacific.
These inequities have not improved in the last 20
years, illustrating the need for new methods of
prevention, early recognition, and management of
T2D. Evidence shows that prescribing pharmacists
in primary care can positively contribute to
humanistic and clinical outcomes in patients with
T2D by allowing patients to gain a better
understanding and adhere to medication regimes.
Furthermore, prescribing pharmacists can
optimise medications, improve patient safety, and
increase access to appointments and prescriptions
in a timely manner. Therefore, this study aimed to
explore prescribing pharmacists’ views on current
T2D management.

Methods

Qualitative interviews were carried out via zoom
with 6 female prescribing pharmacists in the
Waikato Region; inclusion criteria was that
participants were current pharmacist prescribers.
Waikato general practices and Maori health
providers were contacted via phone and email
and were invited to participate. Participants were
asked about their experiences with managing
patients with T2D. Audio-recorded interviews
were transcribed and thematically analysed.

Participants Experiences with Managing Patients with T2D

“Often patients are prescribed medications without any
explanation of the pathophysiology of the condition of
how the medicines are helping how they work together to

“Having a mobile pharmacist to go and see them [patients]
would be ideal because that then takes away some of the
access issues”

help”
“The clinicians in this practice are great, but the “The language that | use is usually really positive. And | use
management isn't conducive, | guess... You know, they ‘we’ all the time... So it’s not putting the whole thing on
don't they don't understand equity” the patient”

“The GP model of 15-minute appointment is just not “Honestly, people are very sharp, if they're enabled or
conducive to managing a condition like type two diabetes” they're empowered to be able to self-manage”
“We [health practitioners] are not open when patients are “...we received feedback from the GPs to their colleagues

available” about how useful it's been having us....”

Conclusion

Overall, the main themes identified in this study were broken system, team approach, education, stereotypes,
tailored approach, and inequity reduction. One of the main factors affecting T2D management was poor
communication between HCP and patients. Additionally, short appointment times also acted as a barrier in
patients’ understanding of diabetes and how medication works. Thus, incorporating prescribing pharmacists into
primary practice teams would allow for greater access to diabetes care, improved patient education, and
inequity reduction.

Acknowledgements

We would like to acknowledge and thank the University of Waikato Summer Research Scholarship Program, the Health
Research Council, Dr Shemana Cassim, Dr Lynne Chepulis, Kimberley Norman, and Professor Ross Lawrenson.



Genomic analysis of antimicrobial resistance in Neisseria
gonorrhoeae from the Waikato and Bay of Plenty regions

Julian Seager and Dr. Joanna Hicks

Background Project Aim Samples
Neisseria gonorrhoeae causes the sexually transmitted infection, gonorrhoea. It has been listed Perform  antimicrobial  resistance Thirty-one samples were provided by pathlab
as a high priority pathogen by the World Health Organisation due to posing a major threat to testing and genomic analysis to better from patients in the Waikato and Bay of
human health and has developed resistance to every antibiotic used to treat it since the 1930’s. ! understand the antimicrobial Plenty regions between September 2022 and
resistance of N. gonorrhoeae isolates January 2023. Patient location, age, gender,

There is currently no vaccination, treatment relies solely on antimicrobial therapy. There have

been reports of decreased susceptibility to the current recommended therapy, azithromycin and from theRaikdtopandRbayRafblent and i e(';hnluty (when  disclosed)  were
ceftriaxone, in the Waikato and Auckland area. [ regions. provided.
Figure 1: Patient location Figure 2: Patient age Figure 3: Patient gender Figure 4: Patient ethnicity

2) DNA extractions for 3) Whole genome sequencing using Oxford Nanopore

NeXt StepS each isolate and check Sample Bind Wash MinION. ¥l
quality. B!

DNA extractions have been optimised for )

1) DNA samples provided from
N. gonorrhoeae and whole genome pathlab, cultured and stored. @
sequencing for each sample using Oxford
Nanopore Technologies” MinlON is in
progress.
Antimicrobial resistance testing using the
ETEST method is in progress
Analysis of results from antimicrobial
resistance testing and genomic data.

Azithromycin
Benzylpenicillin
Cefixime

Ceftriaxone
Ciprofloxacin 5) Genome assembly and alignment, and

We expect to see isolates from the same
areas to have similarities in their antibiotic
resistances and resistance genes.

. analysis of genomic data and antimicrobial References
We are also curious if we are able to create )T eSS e ( G Levofl_oxacm_ resistance testing.
a phylogeny from the sequenced isolates antibiotics commonly used in Spectlnomycm
L. N. gonorrhoeae treatment i
to help understand transmission of using the ETEST method, @ Tetracycline
infection

Figure 5: Overview of next steps in the project







o TOW DO BACTERIAL PATHOGENS OBTAIN SULFUR FOR

WAIKATO
Te Whare Wananga o Waikato

INFECTION?

Jessicca Usu, Supervised by: Dr. Joanna Hicks, Keely Oldham & Jack McGarvie

The World Health Organization has described antibiotic resistance as a
leading global health crisis due to the emergence of antibiotic resistant
strains. This means it is imperative that we identify novel targets for drug
development purposes. One such target is the cysteine biosynthesis
pathway due to cysteine being crucial for infection and protection from
oxidative stress in a host2. This project looks at the last step in this
pathway (figl) and seeks to characterize a Cysteine Synthase complex
(CSC) enzyme from E. coli (Ec) made up of serine acetyltransferase
(CysE) and O-acetylserine sulfhydrylase (CysK). Currently there is no
solved 3D structure for CSC, and it is still unknown how the bienzymatic
proteins CysK and CysE bind. Figl illustrates two possible binding
confirmations of these enzymes.

Figl: Cysteine biosynthesis pathway and possible CSC binding

RESULTS

Fig3: Expression trial of EcCysE and EcCysK, L=protein ladder, T|-
T 10 are the various test conditions. The large blots highlighted in red
indicate increased protein yield, where no glucose was added.

Fig4: Chromatogram of CSC formed, highlighted in red and confirmed
by SDS-PAGE (right). The dark bands indicate two distinct bands on
top of each other the complex! EcCysK and EcCysE where pooled
together then run through gel chromatography.

Fig5: CSC fluorometry test upon
excitation at 412nm collected
between 429nm and 650nm.
Solid line CysK only and dashed
line I:1 ratio CysK : CysE. The
results seen were not expected
as the addition of CysE should
have increased the florescence
intensity and not decrease it as
seen here.

[}

=]

=]
]

200 Figé: Crystal drop conditions A,

indicating precipitation of
protein suggesting protein
concentration too high and B
indicating possibly good
conditions. Crystal screens
requiring 2-3weeks to grow.
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Fig2: Summary of project methods. Expression trials tested optimal protein
yield conditions by varying temperature, IPTG induction concentration and
glucose. Purified protein was used to test CSC formation by gel
chromatography and established methods? of fluorometry. Concentrated
CSC used for crystallography in an attempt to solve the 3D structure.

DISCUSSION & FUTURE WORK

» Expression trials were optimized and produced
increased protein yield in E. coli

» CSC formation was confirmed by gel chromatography

and confirmed with SDS-PAGE analysis.

Previous fluorometry studies#> have stated that the

addition of CysE to CysK, excited at 412nm should show

an increase in peak intensity sometimes accompanied

by a blue-shift that confirms complex formation. This was

not seen in my experiments and so more optimization

needs to be carried out.

* Following optimization of fluorometry experimentation
this work will form the positive control that can then be
replicated in other CSC pathogenic bacteria.






Orchid Distributions at Iwitahi
Native Orchid Reserve

Introduction

The only New Zealand reserve dedicated to native
orchids is situated in Iwitahi in an aging Pinus nigra
stand; a pine species known to provide good habitat
for NZ orchids.! The canopy of the reserve is
deteriorating as the pines get older, and a proposed
solution to this problem is to change the reserve’s
location. This study surveyed the orchid distributions
in P. radiata stands near the reserve to assess whether
Figure 1. 1A. Calochilus robertsonii. 1B. Thelymitra nervosa. 1C. they present an option for continuing the reserve.
Adenochilus gracilis.

Methods

30 stands were selected for surveying in this
study, by stratifying stands near the reserve by
age and randomly selecting five stands from each
age class. Data was collected by recording orchids
found while walking within and on the edge of
these stands. Litter depth, groundcover
composition and other stand traits were recorded
to compare with orchid distributions.

10 -
Results
9 1
14 orchid species were found during the study, including a species that is classified as at-risk g

and another that is threatened. The results show that older stands have significantly higher
orchid diversity than younger stands, although it is worth noting that some species found in the 7
current reserve were conspicuously absent from all the P. radiata stands surveyed. Logistic
regressions will be used to investigate how stand traits such as litter depth, stand age, and
groundcover composition affect the likelihood of certain species occurring in a stand.

Species richness
E=Y wv [e)}
Il

Conclusion 2
2 -
Overall, the P. radiata stands surveyed in this study provide a habitat for a large proportion of
1 e

the 20 orchid species that were found in the current reserve during a recent study.2 The most

important stands in terms of the orchid diversity they support are in the older age classes. 0
However, regarding changing the reserve’s location, the absence of some orchid species in the
P. radiata stands is important, indicating that translocation of some species would be necessary

10 15 20 25 30 35

Stand age (years)

in order to conserve the diversity seen in the reserve.
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Figure 2. Species richness for stands against stand age




Background

Battery technology will play a pivotal
role in a decarbonised future.
Currently, batteries are the weakest
component in high power electronics
such as electric vehicles.

This is because modelling of battery
performance has been overly
simplified, leading to compromised
battery efficiency and longevity.

Current Research

Constant Phase Element (CPE)

A battery is made up of a CPE, a capacitor
and a resistor [1]. The capacitor and resistor
are easy to model, but the CPE is more
complex. That is why current technology
replaces the CPE with a simple “black box”
model that only behaves the same as a CPE
under specific lab conditions. The resulting
models are inaccurate in the varying
conditions of the real world.

In order to improve the processing speed, my research used

SPICE (Simulation Program  with

Emphasis) to create a CPE model
Morrison’s  approximation method but
These improvements

accuracy of the MATLAB model.

Integrated  Circuit
that improved on

incorporated the

drastically increased the proportion of the frequency band
that produced accurate results. My model only takes 45
seconds to run on a standard computer while keeping the
same level of accuracy as the MATLAB model.

Future Impact

This improved CPE model will lead to improved
accuracy of real time battery data. It will enable

optimised battery management

leading to better

output, efficiency and lifespan of batteries. It will also
accurately quantify the health of the battery.

Published Research

One of the first CPE models, developed by Morrison in the
1950's [2], was an approximation of the theoretical model. It
required a large frequency range, but it was accurate in only
a very limited range. Morrison’s method prioritised speed
over accuracy.

The Waikato University Battery Modelling Group recently
developed an accurate theoretical CPE model using
MATLAB. This model required significant computing
resources and at least 24 hours to run successfully.
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Problem

Melissopalynology, the
current method for
determining floral origin,
Is costly and takes great
skill and training.?

Incentive
Exploring cheaper
alternatives would make
identifying fraud in honey
products more efficient.

Solution

Nuclear Magnetic
Resonance (NMR)
Spectroscopy coupled
with Principal
Component

Analysis

(PCA).

Floral Origin of
Honey by NMR

Methods

» Extract honey,
separate wax.
» Obtain chemical

profile by 1H NMR.
» Bucket integration
of whole spectra.

7
/

i
Figure 1. 1H NMR
spectrum of UMF400+
sample (Top Left).

Figure 2. Bucket
integration of the NMR
spectrum of UMF400+
(Top Right).

Figure 3. PCA plot of
all samples. Honeydew
outgroup contained
wax (Bottom Right).

* Peak area & chemical
shift as PCA variables.

» Check groupings
against reported
botanical origin or flora
at collection site.

Results

Nicholas Hagan
Supervisors:

Dr. Megan Grainger and
Dr. Merilyn Manley-Harris
Te Aka Matuatua

Discussion

PCA of three
commercial honey
products of different
varieties revealed
three distinct groups.
Manuka product origin
validated by UMF
certified samples.

Future

Processing honey
from local hives. DNA
sequencing local
flora. Compare with
PCA results of

honey with

certified origin.

[1.] Schievano, E., Finotello, C., Uddin, J., Mammi, S., & Piana, L. (2016) Objective Definition of Monofloral and
Polyfloral Honeys Based on NMR Metabolomic Profiling. Journal of Agricultural and Food Chemistry, 64, 3645-3652.




IMPORTANCE OF DUNG RETURNS FOR
BUILDING SOIL CARBON

INTRODUCTION

The conversion of natural ecosystems for agricultural use
has resulted in the release of carbon from soil.1

This soil carbon deficit presents the opportunity to capture
atmospheric CO, in soil.1

Dung returns have been suggested as an important
contributor to maintaining soil carbon in agricultural
systems.2

The inability for cows to graze under fences is hypothesised
to result in lower dung inputs than paddocks.

AIM

Compare soil carbon stocks of paddocks and adjacent fence
lines to determine how important dung returns are for soil
carbon storage

METHODS

Paddock 1 —

Fence line

At each of the 5 paired sites, 6 w I:l []

cores from the paddock and 6 <«— Paddock 2
cores from the fence line (Fig 1)

were bulked by depth. Samples

were air-dried, sieved (>2mm) and [] I:l‘—_ 2?;:'0'9

ground before analysis using an

Elemental Combustion Analyser. Figure 1: Sampling schematic

Holly Hay, Louis Schipper, Aaron Wall and Seager Ray
University of Waikato, New Zealand

RESULTS

Carbon concentration (g¢ kgsoir?)
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Figure 2: Average soil carbon content with depth
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Figure 3: The average difference (95% confidence
interval, n = 5) in the concentration of carbon detected
in the soil between the paddocks and fence lines.
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Figure 4: Cumulative carbon stocks of paddocks
and fence lines to 60 cm

DISCUSSION

Soil carbon decreased with increasing depth (Fig 2) as
generally observed.

There was more carbon in the top 10 cm of soil in
paddocks than fences (Fig 3) as hypothesised.

However, when cumulative carbon stocks to 60 cm (Fig 4)
were considered, some of the differences found in the
topsoil diminished. This demonstrated that changes in
carbon concentration were considerably more variable in
the subsoil, making the detection of differences in soil
stocks at 60 cm more difficult.3

CONCLUSION

We found support for our hypothesis that dung inputs
increase soil carbon

FUTURE RESEARCH

Analysis of additional soil samples is yet to take place.

Research to quantify the inputs of dung in paddocks and
under fence lines is required

Further research needs to be carried out at other
locations in order to validate our findings.
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CHARACTERISING THE DNA POLYMERASE
OF PROCHLOROCOCCUS MARINUS armangrse Kauran dle Wilason

School of Science, University of Waikato, New Zealand

Results: | produce ~20% of

Introduction:
atmospheric oxygen!!

Prochlorococcus marinus is the most abundant photosynthetic
cyanobacteria. It plays a major role in regulating carbon

dioxide. This bacteria has evolved into 2 different strains (high light
and low light). One important enzyme is DNA Pol | enzyme which is
involved in the replication and repair of DNA.

“ HIGH LIGHT (HL, MIT9312)
High UV fluxes

Euphotic . ]
' - - High temperatures ‘ <« DNA Pol |+ MBP ___
VS

water ! =
- Low nutrient availability K tag + His tag &
LOW LIGHT (LL, MIT9211) 4 \ /

SREE1T9312 klenow MESEIEIIMIT9211 klenow B

- Low UV fluxes / | / I . Should be at 40 nt (polymerase adds nucleotides to

Deep ' - - Low temperatures ( E Contamination [ | extend from 20nt to 40 nt). So the protein did not work.
water - High nutrient availability Contamination DNA Pol [ & | Figure 2. The polymerase assay result for MIT9211
Contamination pHMGWA klenow (1X, 5X and 10X are dilution factors).

Hypothesis: The DNA Pol | klenow of the HL variant will have a

higher rate of activity thap LL because HL is more likely to l?e 5 The pHNTEWA plastas Were choseTer both HIENOTE
damaged and would require more proofreading for errors in DNA. y o A .

) 1 as there is no contamination in the band for the protein.
Aim: To express, purify and analyze HL and LL strains for

comparison. Figure 1. The nickel pull-down result to decide which plasmid to use.

CSL = crude soluble lysate, CIL = crude insoluble lysate and N = nickel

c bead sample.
Methods: DNA Pol | klenow of -
The pHMGWA plasmid consists of DNA Pol | (from HL or LL), MBP tag, and His

HL or LL 3°
tag.
The pDEST17 plasmid consists of DNA Pol | (from HL or LL), and His tag.

Ampicillin used a DNA Pol | klenow Uncertain where the (75.73kDa) DNA Pol | for MIT9312 went after the TEV
selection pressure produced in cell was added.

and transformant culture.
colonies were picked. l

E.coli transformed
with pDEST17 or
PHMGWA plasmid. A possible reason for this is that....there was low expression of the protein
- before purification, and this evaporated overnight when cleavage was

=40 nt occurring. Figure 3. The SDS-PAGE gel for the reverse-

= <= His-trap of MIT9312 klenow pHMGWA.
® |20nt

Conclusion/Next steps:
Activity of protein DNA Pol | protein DNA Pol | protein B The HL and LL pHMGWA plasmids showed better expression. Up-scaling the expression for the HL requires further optimization.
analyzed using a purified in multiple extracted through l The polymerase assay works but the purification of LL requires optimization to decrease contamination and to improve the results
polymerase assay. steps. cell lysis. on the assay. Once the optimization is complete, it will enable comparison of the polymerase assay of HL and LL.

References: 1 National Ocean Service, National Oceanic and Atmospheric Administration (2023, January 20). How much oxygen comes from the ocean?
https://oceanservice.noaa.gov/facts/ocean-oxygen.html#:~:text=One%20particular%20species%2C%20Prochlorococcus%2C%20is, tropical%20rainforests%200n%20land%20combined.




Antibiotic resistance in N.
gonorrhoeae is increasing - many
strains are now resistant to

frontline antibiotics. Multidrug
resistance for it is yet to be detected in New
Zealand but with increasing occurrence
internationally its arrival is inevitable. My
summer Research has ultimately been to express
a predicted metallo beta-lactamase (Ngo_MBL).
And Identify its possible causative function
towards enhancing antibiotic resistance in N.
gonorrhoeae (1).
The 3 possible functions were deduced from
published literature, sequence and molecule
comparisons:
1. A Nuclease acting alongside a neighboring
DNA ligase
2. A Metallo-B-Lactamase to degrade Antibiotics
3. A Glyoxalase Il working in conjunction with
Glyoxalase I to convert cytotoxic methylglyoxal
to non-cytotoxic D-lactate

Figure 1: Ngo_MBL (Blue) molecule formatted with
Alpha fold, compared and aligned with (left) a
Glyoxalase II, YcbL (light blue) from Salmonella enterica
serovar Typhimurium (PDB: 2XF4_A) (2) and (Right)
aligned with L1 metallo-f-lactamase (yellow) from
Stenotrophomonas maltophilia (PDB: 1SML_A) (3)
You can see resemblance with the Glyoxalase II,
where the Active sites and Zinc coordinating
residual (pink/purple) line up.

- Ngo_MBL x YcbL = 46.65% sequence identity

- Ngo_MBL x L1 metallo-f-lactamase = 31% sequence
identity

Expression and Characterisation of possible antibiotic

resistance enhancing protein from Neisseria gonorrhoeae
Grace Pemberton and Adele Williamson. University of Waikato New Zealand

Methods

Ngo_MBL was expressed in Escherichia coli.

0 pENTR Plasmid encoding the Ngo_MBL gene was transformed into E.coli DH5a via heats shock.

Ngo_MBL was then transformed further from pENTR to pDEST17 and pHMGWA using a

LR/Gateway cloning reaction. pDEST17 and pHMGWA were then transformed in E.coli strain BL21
pLysS for expression. SDS page gels were used to ensure successful transformation. Antibiotics were

used to select for E. coli that have taken up the plasmids.
Small and Large-scale Purification of pHMGWA were successful showing the
protein in the nickel pull down. The MBP tag was unable to be cleaved.

Expression assays
1. Nuclease assays

Two carried out: 15t with pUC19 plasmid as the nuclease substrate and 2"d with Double stranded

and Single stranded DNA substrate. Mg, Mn, Zn, ETDA were used as the activation ions.

1. B-Lactamase Assays

Ampicillin was used as the antibiotic. And absorbance was tracked to see B-Lactamase activity.

1. Glyoxalase II Assays (TO BE DONE)
Results

Nuclease assay 1 (puc19 plasmid): Ladder on the

right, 1st 5 wells = Ngo_MBL + metal ions/MQ. 2" 5

wells = Storage buffer + metal ion/MQ (same on both

gels)

0 No degradation showing Nuclease
activity

Nuclease assay 2 (ds & ss DNA): the bands that are
lower on the gels (including all gel 3) are the ss DNA
substrate constructs.

0 Unusual degradation on gel 1, could
be due buffer. But other wise no
degradation showing Nuclease
activity

0.01
0.008
0.006
0.004
0.002

Absorbance (235nm)

-0.002
-0.004
-0.006

Background ZnCl 10nM e Ngo_MBLZnCl 10nM

e NgO_MBLZNCl 100NM s Test_Water _Blank

Beta Lactamase activity assay with Ngo_MBL

0 No Significant
decrease in the
absorbance of the
Ngo_MBL constructs
compared to their
controls

Background ZnCl 100nM

Conclusion and where to

go from here:

-Not a nuclease-
At this point it can concluded that Ngo_MBL is not a
Nuclease as neither nuclease assay’s showed degradation
of the substrate, apart from with the Single Stranded Rep 1
in the second assay, which was considered insignificant
due to not being present in the same place in rep 2 as well
as the lack of degradation with any of the other constructs.

-Possibly still a B-Lactamase-
Although the -Lactamase Activity assay showed no
significant decrease in absorbance for the constructs with
Ngo_MBL present in them. Due to the sequence and
molecular similarity published for known Beta-lactamases
to Ngo_MBL it would be worth carrying out another
purification and attempting to remove the MBP tag (using
fresh TEV protease) as this could influence possible (3-
lactamase activity showing.

-Glyoxalase II assay-
Also, one of the next step will be to carry out a Glyoxalase
assay to help determine final Characterisation.
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Extremophile DNA-repair Enzyme,

Alexandra Perry, Supervised by: Dr Adele Williamson

School of Science, University of Waikato, New Zealand

NucS-M

BACKGROUND:

NucS-M is an endonuclease involved in DNA-repair pathways (1,
NucS-M has been observed in Antarctic bacteria as well as acidophilic

soil bacterium such as Edaphobacter modestus [21.

AIMS:

To understand the function of the N-terminal domain by creating a
truncated NucS-M without the domain present and testing its ability to

bind DNA.

To obtain a higher resolution structure of Emod NucS-M and crystallize

the mutant.

mf-terminus

Determine the range of DNA damage, pH and temperature these work on

by performing a range of assays.

Figure 1: A) Low-resolution structure of Emod NucS-M with sequence . B) Hypothesized structure of the
truncated Emod NucS-M with N-terminal removed

METHODS:

Protein Purification and Activity/Binding Assays

X-ray Crystallography Structure Determination

RESULTS:

A X-ray Crystallography Structure Determination

L1 234567 8 5 B EDnHsW

11234567 3IRNRBUBET LI 3 3 4 5 6 T 4 5w unBu

Figure 2: A) SDS-PAGE gel showing the purification steps of the full length NucS-M, size indicated by red arrow. B) SDS-
PAGE gel showing the purification steps of the truncated NucS-M, size indicated by white arrow.

A B

Figure 3: A) Crystal of the full length Emod NucS-M B) Crystal of the truncated Emod Nucs-M

A B

Figure 4: A) N-terminus of Emod NucS-M (Low density) B) Domain 3 of Emod Nucs-M (high density)

Table 1: R-Work and R-Free before and after attempting to rebuild the Emod NucS-M structure from the data set. Resolution included on table

Due to the low electron density seen within the N-terminus region of the data (Figure 4,A) it
isn’t likely that a high resolution structure will be obtained, with any rebuilding the R-Work
and R-Free both increased. This is due to the flexible nature of this domain and the position it
was in when crystallized. Therefore, further work will be done in order to obtain a better data
set and higher resolution structures.

Activity Assays

A 8 c )

Figure 5: A) Emod NucS-M 4hr Quench with DNA Damage and Flap and Splayed substrates + MgCly . B) DNA damage and Flap/Splayed dhr
controls. C) Emod NucS-M 8hr Quench with DNA Damage and Flap and Splayed substrates + MgCly D) DNA damage and Flap/Splayed 8hr
controls.
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Figure 5: A) Emod Nucs-M 12hr Quench with DNA Damage and Flap and Splayed substrates + MgCly . B) DNA damage and Flap/Splayed 12
controls. C) Emod NucS-M Overnight Quench with DNA Damage and Flap and Splayed substrates + MgCl D) DNA damage and

overnight controls.
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A c D

Figure 5: A) Emod NucS-M-tr 8hr Quench with DNA Damage and Flap and Splayed substrates + MgCl, . B) DNA damage and Flap/Splayed
12hr controls. C) Emod NucS-M-tr Overnight Quench with DNA Damage and Flap and Splayed substrates + MgCl, D) DNA damage and
Flap/Splayed overnight controls.

With the removal of the N-terminus it is evident that there is less activity present on all of the substrates used. There is
also more activity with a longer incubation period.

Binding Assays

123 8567 8 om0 np 12345 678510 114213 141536 12345 678910 111213141516 12345 678510 111213 141516
A

Figure 6: A) 45-minute quench Emod NucS-M (Lanes 1-4) EmodNucS-M-tr (Lanes 5-8) Controls (Lanes 9-12) B) Shr quench Emod
NUCS-M (Lanes 1-4 and 9-12) Emod NucS-M-tr (lanes 5-8 and 13-16) C) 3hr quench Emod NUCS-M (Lanes 1-4 and 9-12) Emod Nucs-
M-tr (lanes 5-8 and 13-16) D) 2hr quench Emod NUCS-M (Lanes 1-4 and 9-12) Emod NucS-M-tr (lanes 5-8 and 13-16)

With the removal of the N-terminus it is evident that there is more binding present. This is unexpected due to the N-
terminus being predicted as the binding domain. Further work is needed to identify the cause of the data.

OUTCOME:

- Successful purification of both NucS-M full length and NucS-M-tr. Crystals were
received for the full length variant, however, these were not of a high resolution.

- Data received from the crystals was not sufficient to rebuild a high resolution structure
due to the flexibility of the N-terminus

- The data received from the activity assay was what was expected, however, the data
from all trials of the binding assay did not follow the trend of hypothesized data.

FUTURE STUDIES:

- Further optimize the crystallization conditions of both Emod NucS-M and NucS-M-tr to
obtain higher resolution crystals.

Repeat assays with new purified protein to ensure that the results are accurate and
not due to an artifact.

- Work on binding assays to determine why the data was not as expected.

1 Takemoto, N., I. Numata, M. Su’etsugu and T. Miyoshi-Akiyama (2018).”Bacterial EndoMS/Nuc$ acts as a clamp-mediated mismatch endonuclease to prevent asymmetric accumulation of replication errors.” Nucleic Acids Res 46(12): 6152-6165.
2 Koch, I. H., F. Gich, P. F. Dunfield and J. Overmann (2008). “Edaphobacter modestusgen. nov., sp. nov., and Edaphobacter aggregans sp. nov., acidobacteria isolated from alpine and forest soils.” Int J Syst Evol Microbiol 58(Pt 5): 1114-1122.7Z
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Soil B N

The soil biodiversity observation network is a
collaboration of ecologists and research volunteers in
over 80 countries aiming to collect comparable long-
term data for tracking drivers of soil biodiversity and

functions worldwide.

|( What is SoilBON? ‘
|
|
|

Climate

Background

( \
| Soil fauna support vital ecosystem functions through |
| interactions with vegetation and microbial communities. |
| To date, there is a lack of comprehensive data regarding |
| soil communities which cover a variety of fauna, soil |
| functions and environmental conditions. l
\

h

vegetation

|/ Aim

* Contribute data from Aotearoa using standardised

| methods to help determine the condition of global

| soil biodiversity in a variety of climates.

| * Understand how biological interactions in soil affect
ecosystem functions.

| + Compare biodiversity of protected vs privately

\

——— — — —

managed soils to monitor the impacts of human Goil Fauna &
activity. Y, Microbial
~ e e e e e e e e e e — Communities

Designed by Aimee Langley
Supervised by Dr. Andrew Barnes
Te Aka Matuatua, School of Science,
University of Waikato, New Zealand

A Global Soil Biodiversity Monitoring Initiative Tearnmoret

. T ——————— —— — —

/7 ~N
Methods \\

/
{ ¢ 10cm soil cores and monoliths were collected from
| four pairs of two adjacent sites (one protected and
one privately managed) in grassland and forest
q habitats within the Canterbury, Mackenzie and
Conservation Alexandra regions.
d- Physicochemical soil properties were assessed in the
lab. Macrofauna were extracted from the monoliths
| by hand.
| + Mesofauna and microfauna were extracted using
| high thermal gradient and Baermann-funnel
extractors
|« soil community samples were scanned using Al
| software at the SoilBON headquarters in Germany,
providing accurate taxonomic identification and
| quantifying abundance.

\ s‘:

—— —— — —— — — — — —

Land (Jse

The first global sampling campaign began in |
2022/2023. Over 200 sites covering every continent will |

( Conclusion
I
|

be re-assessed every three years for a total of ten years.

Ql This long-term data should give researchers a thorough

£ platform to monitor and predict changes in soil
cosystem
Gervices z g

biodiversity and ecosystem functions.

Acknowledgment to Dr. Matt Scott,
Scion Research Institute, New Zealand



ENERGY EQUIVALENCE
IN RESTORED FORESTS

INTRODUCTION

Most ecological communities have a negative relationship
between mass and abundance, due to limited available

energy, also known as 'energy equivalence'”. However, it is
unknown how long it takes communities to regain energy
balance after disturbance and restoration occurs.

We hypothesise that:

Population abundance decreases with
increasing organism body mass (left).

Log Abundance

This negative relationship holds for
communities competing over the

same resources**.

OBJECTIVES

Test for energy equivalence in restored belowground forest
communities throughout New Zealand.
e Compile data on soil fauna body mass and abundance from 76
restoration sites across New Zealand.
e Test for negative mass-abundance relationships (evidence for
energy equivalence) by invertebrate size class (i.e., macrofauna,
mesofauna, nematodes) and then by trophic group (Fig 1).

CONCLUSION

Most mass-abundance relationshipswere positive, providing
little evidence for energy equivalence in soil fauna communities
(Fig 1). Reasons why the expected relationship was not seen are:

» Soil communities are complex and feed on various food
sources producing relationships different to those predicteds.

» Disturbances may reduce competition and relax energetic
constraints (e.g., within young and disturbed forests)“”.

Log Mass

Macrofauna

Mesofauna

Nematodes

Figure 1 - Mass vs
abundance plots by
invertebrate size
(macrofauna, mesofauna,
nematodes) and then by
trophic group (as per
legend).

RESULTS
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Research undertaken by Josh Smith.

Supervised by Associate Prof. Fiona Petchey.
Special thanks to Prof. lan McNiven, Prof.
Bruno David, Prof. Sean Ulm, Kathleen Dabell,
Helen Turner, Kirsty Vincent, and Toni Cornes.

Background/Introduction:

Preliminary Results: Preliminary Results Continued: Preliminary Conclusions:

Certain shells have returned anoma-
lous radiocarbon dates in the upper
layers of archaeological excavation
sites at Cation Bay, along the southern
coastline of Papua New Guinea.
Samples from the uppermost units
have returned dates more than 500
years older than expected.

This study aims to investigate if
recrystallisation is the cause of
anomalous dates as well as the effects
various temperatures have on the
modern shells crystal structure. Of
specific concern is the possibility of
cryptic recrystallisation, (diagenetic,
sometimes meteoric, syntaxial crystal
overgrowths or cement infill of the
same mineral crystal structure, in this
case aragonite), (Petchey et al., 2022).

This will be achieved by comparing
the archaeological XRD, XRF, and
SEM data against the modern shells.

No evidence of diagenetic recrystallisation
was found in archaeological samples.

The following microstructure changes were
noted in the high resolution SEM 10 um
imagery of the
heated modern

No cryptic recrystallisation was
identified in any of the archaeological
samples. Similarly, the archaeological
shells show no evidence of heat
damage.

XRF data shows archaeological

The following XRF data, (figures 5 & 6),
showed that archaeological shells had more
Ti (12-16%) and less Ca (30-45%) than the
modern refer-
ence shells, Ti
(3-4%) & Ca

100 —

Methods:

control £ (60-75%). samples have less Ca and more light
samples. fw Higher elements and Ti. Further research is
The nacreous ’ - temperatures required to determine why.

structure of resulted in a More investigation is required to
Anomiidae © T ———— e Icl)wer |i[ght determine the cause of the anomalous
showed cracks i - elemen dates.

at temperatures Figure 1. Anomiidas 600 °C at 4K magnification. 20 pmn éi?:éfni.rs(\/ﬁrﬁg:nﬁrnsﬁgﬁi;ions of modern reference Concentrat_lon' DiSSOIUtion experimentS are in

greater than ' Recrystallisa- BY 0rogress that may give further insights
400 °C, but no © e ——  —— tiontocalcite WY iniq'shell decay processes.

secondary o at 400 °C was

minerals, g " affirmed by

figure 1). 52 XRD. No

(gure 4 . changes were ] References: : :
At tempera- v identified Jr W, (2008 Geochiica e Cosochimic Act. T2 SAOLSALS,
tures greater 10 beIOW 200 OC. Mindat. (2023, January 23). Aragonite. https://www.mindat.org/min-
than 400 °C - - — .: ; Wiears Wie37078 W08 Figure 7isan 31::;2::2023, January 23). Calcite. https://www.mindat.org/min-859.hmtl.
pores formed Figure 2. Anadara antiquata 600 °C 2k magnification. :Lci Sample ID over]apped betchey . Pioer.P. . Dabell K. Biock. .. Tutne, . Dzung, L. T. M.
and the Cl’ystal XRD spectra. (2022). Radiocarbon, 64(5). 1093-1107. DOI: 10.1017/RDC.2022.63.

The shell taxa investigated were:
Lambis sp., Anadara antiquata,
Anadara granosa, Conomurex
luhuanus, Gafrarium sp., and Strombus
luhuanus. Modern reference shell taxa
Anomiidae is calcitic with a nacreous
microstructure, (Jacob et al., 2008), all
others investigated were aragonitic
with crossed-lamellar structure.

Shells were subsampled for XRD, XRF
and high definition/resolution SEM
imagery analysis before and after a
heating experiment at 200, 400, and
600 °C.

Figure 6. Average compositions of archaeological

laths appear to
be melted. In
Anadara
antiquata
shells, needle
crystals
formed,
(figures 2 & 3).

Figure 3. Anadara antiquata 400 °C 12k magnification.

Secondary
mineralization
was not present
in any
archaeological

samples,

1 Figure 4. Archaeological Tegmarca granosa 4k
(flgure 4) magnification.

Figure 7. Modern shells Anadara antiquata. Peaks compared to Mindat (2023).



How do physiological traits enable

success of invasive blowflies?

Orla White and Dr Ang McGaughran

Te Akamatuatua School of Science, University of Waikato, New Zealand

INTRODUCTION

Blowflies are extremely successful invaders, and their
abundance and short life cycles make them ideal for
invasive studies translational to other animals. Global
warming is an issue which affects all, and thus it is important
to get an idea of what might happen to pests such as
blowflies as the Earth warms [1. Two related factors which
can easily be assessed in the laboratory are heat tolerance

[Bland desiccation resistance, thus:

Aim: To investigate whether heat tolerance and desiccation
resistance differ between species of blowfly.

Morphologically, there are minute differences between L.
sericata and cuprina and C. hilliand stygia (see images
below). The two Lucilia species have been highly successful
invaders, while C. hilli/stygia are not so capablel3l.

Hypothesis: L. cuprina/sericata will be better able to
withstand heat and desiccation compared to C. hilli/stygia.

L. sericata L. cuprina C. hilli C. stygia

METHOD

Different methods were tested for collecting blowflies
including malaise, emergence, pan and composite traps [4,
however the best method was using rotten meat as bait
and manually catching flies in a net.

Heat Tolerance

Flies were placed in 15mL tubes and into an incubator set
at 43°C (initial tests found 44°C to be the lethal temp for
these flies) and heat knockdown time was measured. L.
cuprina/sericata were caught from rural and urban sites.
Knockdown time: Beginning of temperature exposure
until the fly drops to the bottom of the tube and can’t rise.
Desiccation Resistance

Flies were given water, sugar and a small amount of meat
for 3 days, then water was removed from the treatment
cages. The number of dead flies in each cage was
recorded every ~24 hrs.

Bait for netting (left), pan trap (centre), and emergence,
composite and malaise traps (right L-R)

RESULTS

Figure 1. Time
until knockdown
of flies
maintained at
45°C with
/sericata (n=30) ,
CU:urban L.
cuprina/sericata
(n=30), CR: rural
L. cuprina and
HS: C. hilli/stygia
(n=30)

No significant difference between average knockdown
time for rural (u=100.79) and urban (u=95.92) L.
cuprina/sericata (p=0.576)

There was a significant difference in average
knockdown time for C. hilli/stygia (4=16.53) vs rural
(p=1.24e-6) and urban (p=1.25e-16) L. cuprina/sericata
Results for desiccation resistance testing are unfinished
but C. stygia/hilli have died at a faster rate than L.
cuprina/sericata

(Fig. 2).

Figure 2. number of
total deceased flies
each day after water
removal. All groups
n=30
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DISCUSSION

Conclusion: Lucilia spp. are more resistant to heat and desiccation than Calliphora spp.

e The high variation in rural Lucilia spp. heat tolerance may be due to the increased number of
stressors present in rural environments, encouraging greater variation in overall fitness

opportunity. Thanks also to Lilly Croft, Stacey * Lucilia spp. and Calliphora spp. may differ in performance of both factors due to difference in
body size. Calliphora spp. tend to be much larger which may effect rates of heat/water loss.

e Urban Lucilia spp. likely rely more on behavioural heat avoidance so may not have evolved the
physiological capabilities to last as long as some of the rural Lucilia spp.
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BY JESSICAKONG, DR ABHISEK

DELTA OUTBREAK & SMES

: AFOLLOW-UP STUDY

1 2

A questionnaire was used to conduct interviews with the owner-
manager of SMES in The Waikato and Tauranga region. Unfortunately,
only 10 participated out of 17 from the previous study. The
gquestionnaire covered government response, employment, finances
and strategic planning which are all important aspects of running a
business. The qualitative data was then input into NVivo which
identifies themes and patterns.

3 4

We focused on using a dynamic capabilities lens on how businesses
have adapted through lockdown and if they have pivoted their
business models. Here are some important finds:

50% of respondents mentioned that government regulations were
difficult to navigate around as opposed to 76% in the previous study.
80% of respondents reported growth post-lockdown compared with
71% in the previous study.

o increased their business's online presence.
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How alternative financing can be used to increase access to capital

for Maori small and medium enterprises in New Zealand

Introduction

The purpose of the research is to investigate how alternative
financing can be used to increase access to capital for Maori
small and medium enterprises (SME’s) in New Zealand.

Our goal is to identify any barriers to entry or challenges faced
by Maori entrepreneurs seeking finance and better understand
the experience of interaction between Maori SME’s &
traditional streams of financing.

By conducting this research we hope to collect valuable
information about the Maori perspective of financial markets
and hope to build a coherent map of the Maori funding
ecosystem.

This study is the first step in what should be a long-term action
based project to improve financing options for Maori
entrepreneurs using new financial technology.

What financing challenges are Maori
enterprises facing and what is the most
appropriate solution?

Methodology

The methodology for our research consisted of recording a
combination of primary and secondary data in the area
regarding access to capital and financing options for Maori.

The primary data we collected consisted of qualitative
interviews from Maori business owners, previous iwi board
affiliates and Maori land based entity owners or shareholders.
Interviews mainly involved a korero (conversation) about the
interactions with traditional financial markets, details of the
governance of Maori trusts and personal challenges faced when
financing a new venture.

The secondary data we collected were public interviews with
other Maori business owners and high quality research papers
recorded in this area.

We used this data to create a few headline issues and solutions
that were a fair consensus of the issues current in the Maori
funding ecosystem.

Acknowledgements: I would like to thank my supervisors: Dr Abhishek Mukherjee, Paresha Sinha and Paul Griffiths for their persistent hard work and guidance in the project.
I'would also like to especially thank all of our research participants who gave up their time to speak with us and teach everyone about the Maori experience in business.

Q Issues

e There are difficulties
in lending on Maori
land as collateral
due to ownership
structure

e There is a Maori way
of doing business but
not a Maori
commercial
model as of yet

e There is a limited
understanding of
Maori values within
the financial sector
and this is affecting
investor confidence

WAIKATO

9 Solution

* Provide access to
and improve
awareness of equity
financing options.

» Create an
intermediary to
provide financial
advisory, commercial
loans and banking
services.

* Promote greater
representation of
Maori across
governance &
leadership of
organizations

Conclusion

Action

» Stimulating

discussion in Maori
forum about equity
financing options

Creating an
independent trust
which grants loans on
the conditions that
suit the Maori
business model

Continue promoting
representation of
Maori in leadership
positions to create an
internal
understanding of
Maori business values

This research is only the beginning of a project into investigating how financial technology can be leveraged to provide access to

capital for Maori entrepreneurs.

Understanding and collating the issues is critical to spread awareness and create action in this area, therefore, it is especially
important that we have these conversations with Maori business leaders and innovators to create a financing process with fewer

challenges.

We hope in the future of this research Maori entrepreneurs will be able to secure funding streams on terms that align with their
values and generate equitable outcomes for a growing Maori economy.

Marcus Ridgway- Waikato Management School
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