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Sound of Light 

 

Did you know that sound can be seen? What patterns does it make?  In 
this workshop, your challenge will be to ‘see’ the sound you make 
using a laser! The experience will be loads of fun and you get to take 
your instrument home with you to investigate different sounds. 
 
Des Duthie was a teacher of science and mathematics for 30 years in 
South Africa, New Zealand, and Rarotonga. He graduated with a 
doctorate in Physics and organised the Tasman regional Science Fair 
for many years. 

 

 
 

  

Tracking asteroids, comets and satellites 

 

There are millions of asteroids and comets orbiting the Sun, and 
thousands of asteroids circuiting the Earth - but how do we know 
where they all are? More importantly, how can we predict where they 
will be in the future? In this talk I will discuss how scientists track the 
myriad objects in our ‘cosmic zoo’. You’ll learn about the comet that 
killed off the dinosaurs and the different types of satellite that we 
humans have launched into space. Satellites are super important 
these days, giving us information about weather, helping us navigate 
using our phones, letting us beam TV pictures of sports events all 
around the Earth, and telling us what’s happening down here on the 
planet’s surface. You’ll also learn how to derive a value for pi – the 
mathematical constant we use to calculate orbits – using nothing but 
a piece of paper, a pencil, a ruler and a matchstick. 

 
Dr Duncan Steel is a space scientist and astronomer who has worked 
for NASA, the European Space Agency, and many different 
observatories and universities around the globe. He is the author of 
four books, and thousands of articles for newspapers and magazines, 
and is often to be heard on Radio NZ. Asteroid '4713 Steel' is named 
for him, as is a lunar-roving robot in one of the science-fiction novels 
of Arthur C. Clarke. 
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Time Travelling Lake Detectives 

 

Did you know that every lake has a story? Scientists can unravel these 
stories using tiny, microscopic clues, just like detectives! Come dive 
into the past with our team of time-travelling lake scientists. Learn 
how lakes have changed in Aotearoa over a thousand years. How are 
humans impacting the unique fish, plants and bugs that live in and 
around our lakes? Get ready for some hands-on science discovering 
how we use DNA, plant pollen, and even algae to find out the 
whakapapa of our lakes. 
 
Our three presenters are all PhD students based at the Cawthron 
Institute in Nelson as part of the Lakes380 project. Georgia Thomson-
Laing’s research through Victoria University of Wellington uses 
environmental DNA to understand freshwater ecology and native fish 
in New Zealand lakes. Katie Brasell is studying freshwater and 
environmental Science through the University of Auckland. Her 
research focuses on lakes and using environmental DNA to 
understand how large natural disturbances, like earthquakes, affect 
lake ecosystems. Maïlys Picard uses DNA found in lake sediment 
cores to retrace how the introduction of exotic fish affected New 
Zealand lakes. 

 

 

 
 

 

Patterns, Creativity, and Mathematics?! 

 

"Creativity involves breaking out of established patterns in order to 
look at things in a different way" Edward de Bono. In a nutshell, 
Mathematics is all about patterns. By studying patterns, and 
generating rules to represent them, we can then explore ways of 
bending the rules and taking things in new directions. In this workshop 
we will look at different patterns, from Fibonacci to fractals, and 
explore different ways of seeing or hearing them. 
 
Joy McGahern was born in Ireland and studied Science followed by 
postgraduate study in teaching at Trinity College Dublin before 
embarking on some international adventures that ended when she 
made it to Aotearoa's beautiful shores. She's been teaching in the 
Science and Mathematics faculties at Garin College since 2005, loving 
the focus there on the whole person. 
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Got Milk? 

 

Dairy products are New Zealand’s top export and in this fascinating 
workshop students will learn to process our greatest export-milk into 
three different products! This hands-on, tasty workshop will have you 
learning about emulsions and phase inversion through butter and 
cheese making. In addition, students will create non-edible products 
from casein. Milk, it’s not just for cereal! 
This workshop is a DOUBLE session. You must sign up for Part A and 
Part B. 
 
Dr Boland joined the Riddet Institute in 2006 after 15 years int eh dairy 
industry, first with New Zealand Dairy Research Institute and then with 
Fonterra. During this time, he headed a group involved in protein 
research and was General Manager for strategic research. He was 
also Global Programme Leader for the New Zealand Dairy Board’s Milk 
Characteristics programme, running a research portfolio with a budget 
of around $8m p.a. Prior to join the dairy industry, Dr Boland was 
engaged in the scale-up projects as scientist in charge of the 
Biochemical Processing Centre, the Department of Scientific and 
Industrial Research. He and his team built the first large-scale 
contained fermentation facility in New Zealand. 
 
This session is presented by members of the Riddet Institute - New 
Zealand's Centre of Research Excellence for Food. 

 

 

  

Flower Power 

 

Why do flowers have colour? How can humans use that colour as an 
art form? Students will extract the colour from flowers and learn about 
why flowers are brightly coloured in order to attract pollinators and 
how this impacts on their continued survival. Students will use flower 
colour to create a work of art. 

 
Renee Clothier has been a teacher for over 15 years and has taught in 
many of the STEAMS areas during that time. She is passionate about 
the rich learning that can be done when these areas are combined. 
She believes that it is highly beneficial to give students agency 
through hands-on learning experiences using creative contexts.  
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Sharks - Inside and out! 

 

We all love sharks! In this workshop we are going to take an up-close 
look at these fascinating creatures. As we get to know some dead 
sharks, we'll be admiring the features both on the outside and the 
inside. How do they breathe? How big is their heart? What size is their 
brain? What did they have for breakfast? Gloves will be provided for 
those that don't want their lunch to taste too much of shark. 
 
Richard de Hamel (BSc, MSc) works as a Marine Educator for the 
Marine Studies Centre, University of Otago, based in the top of the 
South Island and funded by the Ministry of Education. His hands-on 
programmes cater for school groups at many locations. Richard has a 
Science / Biology background and a passion for bringing real-life 
experiences into education. His creative streak has allowed him to 
develop many hands-on marine-based learning opportunities.  

 

 

  

Mars Rover Robotics 

 

Ever dreamed of creating a Mars robot? Want to learn how to program 
the sensors needed to explore a planet? This is your chance to dive 
into the world of robotics and learn to code, solve challenges, and 
create. We use Scratch-based mBlock software for the robots. You’ll 
learn to use sensors and play with mechatronics to make your robot 
move and tackle the challenges of space. * Scratch knowledge is 
recommended for this session 
This workshop is a DOUBLE session. You must sign up for Part A and 
Part B. 
 
Nathalie Lacaze Campbella discovered a passion for coding and 
robotics back in 2012. She founded Smartbots in 2015, holding her 
first sessions at Wakatipu High School, Otago. Nathalie moved to 
Nelson in 2017 and now runs robotics sessions at CoderDojo Nelson, 
in libraries and in schools. Motivated by fresh and innovative ideas, 
she enjoys creating and improving systems; all things to do with 
entrepreneurship; as well as connecting with young people and 
nurturing their potential. 
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Rumplestilt-WHAT?  

 

Get your creative juices flowing in this interactive writing workshop! 
Fairy-tale Fraud author, Katie Pye, will teach you insider tricks to 
creating a fantastic story. Participants will collectively work on idea 
generation and learn tips to keep readers engaged. You’ll then get a 
chance to dream up your very own fairy-tale retelling in this creative 
writing workshop. 
 
Katie Pye is a Kiwi author with a daft sense of humour and an uncanny 
ability to make anything rhyme. Katie’s fun fairy tale retellings double 
as memory hooks into strong resilient thinking. Katie lives in Nelson, 
where she enjoys the outdoors and gets heaps of inspiration from her 
three hilarious children. 

 

 

  

Artificial Intelligence to the Rescue! 

 

How can artificial intelligence (AI) help solve global environmental 
problems? Join CarbonCrop and the Nelson AI Institute (NAI) to find 
out! If you love Maths, computers or Science, you’ll really enjoy this 
session. Working with our friendly team of engineers you’ll be learning 
about AI and Computer Science, writing some code (it’s easy we 
promise), and training a computer vision model through deep learning 
with your friends. You’ll experience real world applications of AI in 
New Zealand — like CarbonCrop using remote sensing to help 
landowners calculate the carbon in their forests, or NAI using 
microscopes to detect toxic algae. 
 
The NAI team includes Nikki Hawes, Mack Delany, Cris Lovell-Smith 
and Hannes Wille. Nickki did a PhD in marine ecology and epigenetics, 
and has worked for the Department of Conservation, ecological 
consulting companies, research institutes, and in the aquaculture 
industry. Mack is an engineer building AI solutions for carbon capture 
and emergency medicine. He’s a Nelson College graduate and studied 
engineering at University of Canterbury. After graduating from the 
University of Canterbury, Cris made his way to the NAI via Europe 
where he dabbled in the self-driving vehicle industry. Hannes is a 
software engineer working at CarbonCrop. He loves the intersection of 
Science and Technology, especially when it can be used to solve 
environmental problems. 
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Racing Rex 

 

Racing Tyrannosaurus?? Each student will get to build and take home 
an electro-mechanical Tyrannosaur. To make this more challenging 
they have to use their problem solving skills, basic Science knowledge 
and design talents to turn their lumbering T-Rex into a unique, fast 
raptor-like drag racer and compete in the Rex Racing tournament. Full 
instruction, tools and materials are provided. 
This workshop is a DOUBLE session. You must sign up for Part A and 
Part B. 
 
Mike Rayson is a senior class STEAMS teacher with the Ministry of 
Inspiration. Originally from Somerset in England, he has lived in the 
Tasman region for the last 20 years. When he is not teaching or 
planning a new super-villain base, he builds miniature models and 
takes part in real scale military re-enactments.  

 

 

  

Physics Fun 

 

Can you balance a broom on your finger? Can you balance forks on the 
edge of a cup? This workshop is about understanding the concept of 
the centre of mass in ourselves and everyday objects. Learn the 
science behind some cool party tricks and amaze your friends by 
learning concept of torque, centre of mass, and balancing forces. 
 
Jayden Day Anthonise is a MOI holiday workshop designer and helper 
who also attends Nayland College. He has a great sense of humour 
and loves math, science and music. Kilian Cools has been part of 
INSPIRE for several years running his own workshops and has also 
designed and helped run MOI holiday programmes. Kilian is from 
Garin College and loves physics and calculus. 

 

 

  

From Moon to Mars  

 

Learn about Planet Earth, the Moon, Mars and what’s in the sky, and 
take a journey through the Universe inside our brand-new inflatable 
planetarium. We will project the night sky in 4K and travel throughout 
the Universe, whether that’s around the Solar System or out to the 
edge of the Universe is up to you! Students will also drive a mini rover 
as if on Mars. 
 
Hari Mogoșanu is a TEDx-featured astrobiologist who interned at 
NASA and trained for Mars. Sam Leske is a space science 
communicator who is pursuing his passion for astrophysics and stars.  
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Light Bulb Moment with LED Art 

 

In this session you’ll learn how to design fabulous works of art using 
LEDs (light emitting diodes). You’ll work together with your friends to 
create a communal design/artwork which will evolve throughout the 
day. You’ll even get your own work of art to take home at the end of 
the session. 
 
Sterling Cathman aka "Mr Science" is a specialist primary Science 
teacher. He has spent the last 12 years working with students and 
teachers to bring Science alive in primary schools in Nelson and 
throughout New Zealand. This workshop will be lots of fun, including 
some surprises! Mr Science always makes learning fun with hands-on 
experiences to make the learning real and relevant to everyday life. 

 

 

  

Fantastic Plastic! 

 

If you care about the environment, this session is for you! You’ll gain 
an overview of plastic and learn how to make biodegradable plastics. 
Then you’ll get to have a go yourself through a hands-on activity, 
making several different types of biodegradable polymers using 
materials that are easily found in supermarkets. 
This workshop is a DOUBLE session. You must sign up for Part A and 
Part B. 
Dave Warren is an ex-high school teacher and came to NZ from the UK 
in 1998 before doing a Chemistry PhD at Otago in 2002. He works with 
schools around New Zealand but has also travelled to Malaysia and 
Taiwan to deliver workshops there. He’s won several University 
teaching awards and in 2018 was awarded the Hogan prize by the 
New Zealand Institute of Chemistry. Samantha McIntyre grew up in 
Invercargill and completed a Bachelor of Science, double majoring in 
Chemistry and Genetics (2019) at University of Otago. Sam’s current 
Masters research is focused on understanding Chemistry in space. 
 

 

 

  

Is it okay to mess with people? 

 

Are you fascinated by human behaviour? Ever wondered about what 
psychologists get up to? Or whether they should be doing what they’re 
doing? This session explores how psychologists work out what is okay 
to do to people in the name of research, and what is definitely not 
cool. We’ll take a look at some of the more famous experiments from 
the last 100 years and think about whether they were really okay. This 
is an interactive session and will involve you being part of an 
experiment on human behaviour. 
 
Ella Ricciardi attends Nayland College, having completed the NCEA 
level two course in psychology. She loves exploring how humans 
interact with one another. Pippa Sussex is a year 11 student who also 
attends Nayland College. She is currently taking level 2 Psychology 
and enjoys learning about how people think, feel and behave. Stella 
Bloomfield is a year 10 student at Nayland College. She also takes 
Psychology and enjoys debating and football in her free time. 
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The Amazing Race for Nature 
 
 
 
 
 

 

Participate in Whenua Iti Outdoors and Tasman Bay Guardians 
Amazing Race event for connecting and restoring nature in Aotearoa. 
Your teams will be challenged to solve problems that are faced in the 
mountains, forests, rivers, and seas of Te Tau Ihu (the top of the 
South). You might take a detour into the Science of our rivers, or 
explore connections between art, the coast and maths. Students will 
work together in teams to complete challenges that foster confidence 
in the outdoors, test teamwork skills, and explore ways to connect 
with and restore nature. 
This workshop is a DOUBLE session. You must sign up for Part A and 
Part B. 
 
Rosey Joyce completed a Bachelor of Sustainability and Outdoor 
Education at Ara Polytechnic and now works for Whenua Iti Outdoors 
as a Nature Connection Educator. Wendy Ford is a registered 
secondary school teacher and is passionate about students 
experiencing the outdoors. This has led her to taking students 
tramping for the Duke of Edinburgh’s Award, and she now works as a 
Kaimahi for Nature Connection tutor at Whenua Iti Outdoors. Freya 
McCall gained a BSc in Biology at Cardiff University, learned to scuba 
dive in Indonesia and worked as a guide on board a glass bottomed 
boat on the Ningaloo Reef in W.A. After completing a Bachelor of 
Zoology and Marine Biology in California, Thalassa Kawachi worked 
on the high seas as a scientific observer in Alaska, NZ, Mauritius, and 
Antarctica. She now shares her enthusiasm and love of the ocean and 
rivers with the next generation through Tasman Bay Guardians. 
 

  

Space, Explosions and Rockets It all started with a BIG BANG and this session will do the same! In this 
session you’ll experiment with specific chemicals that will allow you to 
discover what makes up the universe. You’ll make a star map to take 
home and launch a few rockets too, so prepare to become a rocket 
scientist in this session! 
 
Amadeo Enriquez Ballestero came to New Zealand 20 years ago to 
study paleontology, and then decided to stay and work as a Science 
Communicator at the Otago Museum. He also runs Fun Science 
sessions in Dunedin at the observatory and in the pool. Amadeo's 
passion is to share the fun of discovery, the fun of failure and success, 
and the fun of going a bit crazy too in the process of learning through 
science. Anton Stuck and George Parker from the Otago Museum 
team will also contribute to the session  
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Whale of a Time 

 

New Zealand is a hot spot for marine mammals. These amazing 
creatures occupy a key part of the marine ecosystem and yet we know 
so little about them. In this session you’ll learn about the unique 
adaptations that allow mammals to thrive in their environments and 
some of the threats they face. We’ll explore how new technology can 
be used to help us understand, protect and conserve these unique 
creatures. This is your chance to get some hands-on practise using 
research techniques. 
 
Simon Childerhouse is a marine mammal ecologist working at 
Cawthron Institute in Nelson. The focus of his work is understanding 
how marine mammals use their environment with a particular interest 
in human impacts. He brings more than 30 years’ experience from 
around the world working on a wide range of whales, dolphins and 
seals.  

 

 

  

Down where it’s wetter…Under the  
Sea-ee…  

 

In this session you’ll learn about the complex layers of water that lie 
beneath the sea. These different layers are "stacked" and control how 
water moves around the Earth. These stacks have effects on the 
Earth's climate, where animals live in the ocean and give clues to how 
we can stop the ocean becoming polluted. In this workshop we’ll 
create our own miniature stacked oceans (using different types of 
water and food colouring) and look at how things like wind, waves, 
melting ice caps and fresh river water all interact to create the oceans 
that we swim in and take food from. We will also look at how the 
ocean will be affected by climate change. 
 
Malcom Smeaton is an oceanographer at the Cawthron Institute, 
researching how the ocean has changed in the past and how it will 
change in the future. He makes predictions about what will happen to 
objects we put in the ocean. He works with many different groups of 
people like fish farmers, surfers, yacht racers and even swimmers to 
make sure we use our oceans sustainably and keep the ocean healthy. 
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Molecular Gastronomy – The Food 
Science 

 

 
Join us on a journey of scientific discipline that studies the physical 
and chemical processes that occur while cooking. Though molecular 
gastronomy is based on science, in today’s modern world it is 
considered the art form of cookery. You’ll learn to make specification 
and jellification of your favourite drinks. 
 
Chris Fortune is a renowned New Zealand chef, author and educator 
who brings a wealth of industry knowledge and experience to NMIT’s 
Culinary Arts and Cookery programmes. In 2003, Chris won the New 
Zealand version of Gordon Ramsay’s hit TV show, Hell’s Kitchen, 
which thrust him into the media spotlight. Chris brings an interactive 
hands-on approach to teaching with an emphasis on local food from 
around the Nelson Tasman region. 

 

  

Myths and Mythological Creatures 

 

Have you read Percy Jackson or Harry Potter? And have you ever 
wondered where those stories or creatures came from? In this 
presentation we will explore myths, legends and artworks that contain 
these exciting ideas. You’ll have a go at creating your own 
mythological creatures and come up with a background story. At the 
end you’ll have an image of your creature to take home. 
 
Rani de Smit Tobin has been teaching Classical Studies at Nelson 
College for Girls for the last few years and has been passionate about 
mythology since she was a child. Sorana Brown is an Art teacher at 
Nelson College for Girls and has an interest in mythology as well. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



         
 

12 

 

 
Te Ara o nga Taonga Puoro  
(Māori musical instruments) 

 

The students will learn about the whanau of traditional Māori 
instruments and their uses both traditionally and in contemporary 
settings. They will also learn the different purposes that the 
instruments can be used for. Students will have the opportunity to 
make and take away a 'koauau' (a small bamboo flute) for their own 
personal use. There will be a chance for students to view all the 
instruments and ask questions. Traditional indigenous instruments 
are becoming more widely used for performance and in traditional 
healing and are continuing a revival in today’s world. 
 
Tena Koutou, Ko Te Atiawa, Waikato, Te Whanau-A-Apanui, Tuhoe 
etahi o oku Iwi. Ko Cindy Batt toku ingoa. Ka nui te mihi. I was born 
and raised in Brightwater where my sisters and I had the best of back 
yards to grow up in, surrounded by rivers and beautiful native bush. 
Around 20 years ago I had the great fortune to meet Dr. Richard Nunns 
and began a journey learning about and how to play many of the 
instruments of the ancient Māori world. I have noticed the revival of 
these taonga move at a fast pace with the younger generation 
choosing to use them in many different mediums. My aim is to share 
the knowledge that has been passed on to me to keep these 
instruments alive and utilised. Currently I am a trustee on the 
governance board of Te Atiawa o te waka-a-Maui, I work part time for 
Nelson city council, based in the libraries. My role here is 'Information 
library assistant Māori. Additionally, I assist with whakapapa research, 
Te Reo Māori translations for customers, arranging presenters for 
Māori kaupapa throughout the year, assisting with local Māori history 
and many other things. 
 

 

 

  

Slime Time Are you passionate about science and interested in having fun? If you 
answered yes, SLIME TIME is just for you! For all ages, you will not 
only be making slime but learning what DNA and monomers have to 
do with it. Everyone will take home their own slime they made. 
 
Malika Rai is a huge fan of STEAM and especially the subjects of 
science and maths. Malika also enjoys swimming and reading. She 
has taught past MOI holiday courses and can’t wait to do more!  
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Trash to treasure 
 

Learn how to make trash into treasure! Using everyday items provided 
from the Nelson Environment Centre, we will dismantle (if needed) and 
assemble various items into something you can wear home like a 
badge or piece of jewellery. Bring your creativity and learn how to turn 
unwanted items into home-made creations. 
 
Eva Pomeroy is passionate about upcycling and has built her own 
house out of recycled materials. Eva now works at the Nelson 
Environment Centre and enjoys inspiring others to be creative with 
unwanted materials. 
 

 

 

 
Autonomous boats This session will outline the design and development steps 

undertaken to build an autonomous boat for collecting data on water 
quality. A working version will be demonstrated in the pool. Special 
emphasis will be paid to the selection and integration of low-cost, off-
the-shelf components. Topics covered will include basic electronics, 
radio telemetry, software design, and 3D fabrication. Future use cases 
and pros and cons over traditional water quality monitoring methods 
will also be covered.   
 
Paul Barter is a senior marine scientist at the Cawthron Institute in 
Nelson NZ. He has extensive experience with oceanographic and 
water quality instrumentation and has strong skills in general 
electronics, computers, telemetry and serial communications. His 
work includes collaboration with the Monterey Bay Aquarium 
Research Institute. He is the lead scientist for Cawthron’s buoy 
development programme. Johann Voigtlander is an electrical engineer 
at the Cawthron Institute. His expertise is in mechanical design (3D 
fabrication) and development of custom electronics to support 
coastal and freshwater research. He has expertise in underwater 
Remotely Operated Vehicles (ROVs) and has developed the prototype 
autonomous vessel being demonstrated at the workshop. 
 

 

 
Aerofoil engineering 

 

 
 

 
In this exciting hands-on session, students will explore the ‘Bernoulli 
effect’ by making and testing an aerofoil. They will get to take their 
prototype home. This session is for someone who likes things that fly 
and testing and making alterations to things they make.   
 
Erin Mintrom, one of MOI’s STEAMS School teachers, absolutely loves 
seeing kids make connections with the real world and having fun while 
learning. Having grown up in Invercargill (don’t hold that against her), 
she developed a passion for sport, and she quickly learned that being 
really good could lead to travel and a chance to expand her horizons. 
Erin represented NZ at various levels in water polo and pursued her 
interests in education through the Teachers’ College. Erin and her 
family take full advantage of the natural world and can often be found 
camping, tramping, and kayaking.  
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Take the ICE challenge! 
 

 

 
How cold can you go?!?! Plunge yourself into ice buckets - learn how 
animals and plants survive the harsh Antarctic climate. Through 
hands-on activities observe the difference “blubber” can make to your 
body. Explore different animal adaptations and create your own 
Antarctic SKIN & BLUBBER. Make connections between Antarctica’s 
climate and ocean acidification. Take part in “Bubbling Ice water 
investigations” Test the acidification of a number of different water 
samples - exploring ocean acidification - pH based activities. Dress up 
in Antarctic base clothing & look at the research from Gateway 
Antarctica. 
 
Kim Stephen is from California and came to Christchurch to follow in 
her father’s footsteps as he was a meteorologist (with NOAA) who 
lived and worked at the South Pole Station in the 60’s. In 2010 Kim 
lived on the Ross Ice Shelf (in a tent!) for a few weeks; taking part in 
long-term meteorological and Weddell Seal studies and getting to 
observe first hand the volcanic activity on Ross Island. Kim is usually 
known as “Mrs Pope” and teaches at Garin College. 

  

 
DNA, genetics and you! 

 

 
 

 
Students will find out some basic facts about DNA and genetics and 
take a short, but fun quiz about a few traits that are genetically 
determined. At the end of the session, we will extract real DNA from 
raspberry fruit and students can take the DNA home. 
 
Toshi Foster is a scientist at Plant and Food Research with a 
background in plant genetics and how genes (DNA) make a plant look 
like it does. Toshi has two grown up children and has always loved 
talking to kids about science because they ask the best questions.  I 
feel very passionate about kids understanding STEM subjects 
because they will need to make some big decisions in their lifetimes 
and should be well informed. 
 

 

 

 


