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F O R E W O R D

Welcome to the 40th edition of ASTA’s 
annual teacher resource book, proudly 
supported by the Australian Government. 
In 1984, with sponsorship from CSIRO, the 

Australian Science Teachers Association launched 
an ambitious schools-based event and teacher 
booklet called Australian Science in Schools Week.

The week was a great success, and continued 
as an annual program until 1997, when the 
Australian Government and its partners 
established National Science Week – a national 
celebration encouraging Australians of all ages 
to become engaged with the sciences. I am proud 
to support the continued legacy of this annual 
teacher resource book, providing captivating 
science content and fostering scientific curiosity.

This year’s theme, Species Survival – More than 
just sustainability, explores some of the critical 
challenges impacting Earth’s human, animal and 
plant habitation, especially here in Australia.

We share our island home with more than 
200,000 animal species – more than in any other 
developed nation – and around 24,000 species 
of native plants, each contributing to our rich 
biodiversity. Our custodianship comes with a 
great responsibility to protect their long-term 
survival.

Once the realm of science fiction, we now have 
extraordinary capabilities to research and tackle 

these challenges, from large scale carbon capture 
schemes to developing technology to combat 
species loss at a microscale. Scientists employ 
techniques to genetically manipulate species’ 
resilience and are even attempting to use RNA to 
reintroduce extinct species, such as the thylacine.

Collaborative efforts across the STEM 
community, citizen scientists and Indigenous 
science specialists are unlocking new approaches 
to the existential threats faced by living creatures. 
Species survival is a truly global effort that 
demonstrates the best of what humanity can 
achieve together.

Looking back to 1984, as a high school student 
I couldn’t have imagined the extraordinary 
leaps in science and technology that have not 
only underpinned our economic and industrial 
progress, but perhaps will now play a decisive 
role in our survival. 

The Hon Ed Husic MP, 
Minister for Industry and Science

“We share our island home 
with more than 200,000 
animal species.”



Shorebirds 2024:  
Flight for survival
Learn how many shorebird species are threatened with extinction  
and then design a postcard showcasing a shorebird and its wetland  
or coastal environment.

Think Science! 2024:  
Bringing science skills together
Encourages students to develop their science inquiry skills.  
Working in small teams, they conduct a first-hand investigation  
on a topic of their choosing, then prepare a video sharing their  
process and findings.

2024 National Science Week  
Hackathon
An immersive experience where students compete in teams to develop 
diverse ideas and skills to rapidly design and build a solution to a 
problem that aligns with the National Science Week theme.

Experience National  
Science Week with ANSTO

from anywhere in Australia
YEAR  3 to 6

YEAR  3 to 10

YEAR  7 to 10

www.ansto.gov.au/shorebirds-2024-flight-for-survival

www.ansto.gov.au/education/think-science-bringing-science-skills-together

www.ansto.gov.au/national-science-week-hackathon

All competitions are free to enter with great prizes  
for the winning schools and students.

Win
GREAT
PRIZES
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S P E C I E S  G A M E :  C O N S E R V AT I O N  C R I S I S !  1 2

F  T O  2  S E C T I O N
  F O O D + S P E C I E S  S U R V I V A L  I N T R O D U C T I O N  2 2
  F - K  A C T I V I T I E S  2 4
  Y E A R  1 - 2  A C T I V I T I E S  2 7

Y E A R  3 - 4  S E C T I O N
  D ATA + S P E C I E S  S U R V I V A L  I N T R O D U C T I O N  3 0
  Y E A R  3 - 4  A C T I V I T I E S  3 1

Y E A R  5 - 6  S E C T I O N
  C U L T U R E + S P E C I E S  S U R V I V A L  I N T R O D U C T I O N  3 7
  Y E A R  5 - 6  A C T I V I T I E S  3 8

Y E A R  7 - 8  S E C T I O N
  T E C H  &  S O C I E T Y + S P E C I E S  S U R V I V A L  I N T R O D U C T I O N  4 3
  Y E A R  7 - 8  A C T I V I T I E S  4 6

Y E A R  9 - 1 0  S E C T I O N
  B I O L O G Y + S P E C I E S  S U R V I V A L  I N T R O D U C T I O N  5 2
  Y E A R  9 - 1 0  A C T I V I T I E S  5 4

I N D E X / C U R R I C U L U M  L I N K S  5 8
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the challenges that affect life on Earth. This is very 
relevant for Australian habitats and species survival. 
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https://katpower.com.au/
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By conserving the myriad species that make up the 
shared life on the planet, we’re ultimately helping 
ourselves and supporting our childrens’ future.

T H E  M O R E 
T H E  M E R R I E R !

I N T R O D U C T I O N

“Species Survival: More than just 
sustainability” is the school theme of 
National Science Week 2024. It’s about 
understanding that we’re all part of the 

big, interconnected web of life. Every creature, 
from the bees that pollinate our fruit trees to the 
worms that enrich our soil, plays an essential part. 
Their survival doesn’t just protect nature’s beauty, 
it ensures the health of the ecosystems that provide 
our food, clean water and the air we breathe. 

Take a look at the United Nations’ 17 
Sustainable Development Goals – our “shared 
blueprint for peace and prosperity”. At a glance, 
these are all quite human-focused, but many tie 
back to other species’ survival. Here are a few 
examples:

“Zero Hunger” (Goal 2) goes beyond human 
nutrition. Sustainable agriculture supports 
balanced ecosystems and protects the pollinators 
crucial for our food crops. Without the tiny midges 
that pollinate cacao flowers, for example, we’d 
have no chocolate! The global decline in bees also 
threatens one-third of the food we eat every day.

There is growing evidence though, that 
monoculture crops can degrade soil, decrease 
biodiversity, and lead to overuse of pesticides, the 

European Commision reports. While more  
diverse crop systems generally provide more 
varied and healthier food for humans and 
livestock, research from the University of Nevada, 
among others, shows.

“Clean Water and Sanitation” (Goal 6) isn’t 
just about human health. Clean water is essential 
for our homes, farms, schools and businesses. 
Healthy freshwater habitats support countless 
aquatic species, as well as migratory paths for 
wildlife. They also support cultural connections 
for First Nations People in Australia. Research 
has shown that increasing the diversity of species 
within water systems promotes clean water. 

“Climate Action” (Goal 13) is about protecting 
our shared future, from supporting polar species 
and coral reefs to maintaining the natural cycles 

“It’s about understanding 
that we’re all part of the 
big, interconnected web  
of life.”

https://theconversation.com/tiny-cacao-flowers-and-fickle-midges-are-part-of-a-pollination-puzzle-that-limits-chocolate-production-154334
https://theconversation.com/tiny-cacao-flowers-and-fickle-midges-are-part-of-a-pollination-puzzle-that-limits-chocolate-production-154334
https://academic.oup.com/ae/article/64/3/134/5098349
https://ec.europa.eu/research-and-innovation/en/horizon-magazine/rise-and-fall-monoculture-farming
https://extension.unr.edu/publication.aspx?PubID=3816
https://extension.unr.edu/publication.aspx?PubID=3816
https://news.mongabay.com/2011/04/more-biodiversity-equals-cleaner-water-but-why/
https://news.mongabay.com/2011/04/more-biodiversity-equals-cleaner-water-but-why/
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on which many species rely. In our coastal areas, 
we are already seeing storm surges and tides 
eroding homes and land, while all of Australia is 
experiencing the effect of more extreme weather. 
Flying foxes, fish, bogong moths, marine turtles, 
possums and koalas are just a few examples of 
species that climate change is harming right now. 
Ultimately, the impact on humans will be just 
as devastating. Between 2030 and 2050, climate 
change is expected to cause about 250,000 
additional deaths a year, through undernutrition, 
malaria and other problems.

“Partnerships for the Goals” (Goal 17) ensures 
conservation efforts are well funded and that 
valuable local and Indigenous knowledge is 
incorporated into our preservation strategies. In 
this guide, you’ll find activities, information and 
resources to help integrate these goals into your 
community and school.

E V E R Y O N E ’ S  J O B
The job of protecting Earth’s biodiversity – and 
ultimately ensuring our own wellbeing and 
survival – intersects with almost every field of 
knowledge and expertise. In the world of science, 
technology, engineering and mathematics (STEM) 
alone, each field has its unique role. 

Science helps us understand ecosystems and 
unravel the genetic code of different species. 
Technology creates tools for conservation; 

F AS T  F A C T S
 28% of all assessed species – plants and 
animals – are threatened with extinction. 
(Source)

 Only 39% of Australia’s unique plants have 
been assessed for extinction risk. (Source)

 Australia, Brazil and China are the  
3 countries with the highest number of 
endemic plant species (meaning they grow 
nowhere else). (Source)

 10% of Australia’s endemic land mammals 
have been lost to extinction in the last 200 
years. (Source)

 169.9 million hectares: the area covered  
by Australia’s National Reserve System 
(22.1% of our total landmass), protecting 
our natural landscapes and native plants and 
animals for future generations. (Source)

for example, drones and artificial intelligence 
(AI) used to map habitats and count animal 
populations. Engineering design solutions, like 
wildlife corridors and living shorelines, address 
habitat destruction. Mathematics and data science 
help us predict and measure changes in species 
population numbers.

Beyond STEM, society and culture are deeply 
connected to species survival. Indigenous 
communities, for example, have coexisted with 
their environments for millennia, using cultural 
practices that sustain rather than exploit. 
Meanwhile, contemporary society shapes our 
values around consumption and conservation, 
like our evolving stance on the use of plastic  
and palm oil.

This Resource Book of Ideas for National 
Science Week gives communities, teachers and 
students Australian Curriculum-linked activities 
and resources to help explore these connections 
between species survival and our everyday lives. 
It delves into key topics, including food, data, 
culture, technology, biology and other advances 
in science. Find out how you can use our “Species 
Survival, Sustainability + X” formula – where X  
is the student’s other interest or goal – to 
highlight these connections (see ‘STEM + X and 
species survival’ p8). Each ‘X’ area is linked 
tightly to the syllabus topics for each stage: Stage 
1: Food, Stage 2: Data, Stage 3: Culture, Stage 4: 
Technology and Society, Stage 5: Biology.

https://www.environment.gov.au/cgi-bin/sprat/public/publicthreatenedlist.pl
https://www.environment.gov.au/cgi-bin/sprat/public/publicthreatenedlist.pl
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://www.iucnredlist.org/
https://www.theguardian.com/environment/2023/oct/10/australia-doing-very-poorly-at-protecting-unique-plants-researchers-warn?CMP=Share_AndroidApp_Other
https://www.kew.org/sites/default/files/2023-10/State%20of%20the%20World%27s%20Plants%20and%20Fungi%202023.pdf
https://soe.dcceew.gov.au/overview/environment/biodiversity#:~:text=Terrestrial%20mammals%20across%20Australia%20have,risk%20of%20extinction%2C%20are%20increasing
https://www.dcceew.gov.au/environment/land/nrs
https://www.dcceew.gov.au/environment/biodiversity/conservation/wildlife-corridors
https://www.fisheries.noaa.gov/insight/understanding-living-shorelines
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Our Species Survival, Sustainability + X formula 
connects the concept of species survival with other 
disciplines, interests and goals. Each ‘X’ is a lens 
through which we can better understand the  

complex challenge of species conservation and how, 
regardless of our personal interest or expertise, we 
can all play a role in the crucial mission of saving 
species from extinction. 

Here are the Xs we will be exploring in this 
resource:

S U S TA I N A B I L I T Y + F O O D 
We rely on countless wild species for our food. How 
we eat affects the health of these species and their 
habitats. See p27 for Stage 1 student activities  
where the focus is on food and species sustainability.

S U S TA I N A B I L I T Y + M AT H S  &  D ATA 
By crunching numbers, we shed light on the state 
of species and habitats, helping us take action 
where it’s needed most. See p32 for Stage 2 student 
activities where the focus is on data science.

S U S TA I N A B I L I T Y + C U L T U R E 
By embracing the wisdom of different cultures, especially 
First Nations People, we can learn to live in harmony with 
nature and champion the diverse lives sharing our 
planet. See p38 for Stage 3 student activities where 
the focus is on cultural practices.

S U S TA I N A B I L I T Y + T E C H  &  S O C I E T Y 
From drones locating koalas after bushfires to 
tags that track sea life, tech tools are boosting our 
conservation efforts, including in citizen science, 
where we all have a collective role to play in species 
conservation. See p46 for Stage 4 student activities  
where the focus is on environmental technology.

S U S TA I N A B I L I T Y + B I O L O G Y 
Through DNA studies, we’re unlocking the mysteries of 
Earth’s plants and animals, bolstering our efforts to protect 
them. See p54 for Stage 5 student activities where the focus 
is genetics, diversity and selection pressures.

3  S P E C I E S  S U C C E S S  S T O R I E S

1  S N I F F I N G  O U T  P L AT Y P U S  B U R R O W S 
Zoos Victoria is training sniffer dogs to 

find platypus burrows by their smell, 
helping scientists learn more about 

these shy animals. This project 
uses special tubes to capture the 
platypus scent and is a new way 
to gather information without 
bothering the animals. Even 
though the platypus is an iconic 

Australian animal, there’s still 
a lot we don’t know about them. 

(Source)

2 D R O P P E D  O F F  T H E  T H R E AT E N E D 
S P E C I E S  L I S T 
A study published in Biological 

Conservation in March 2023 
found that between 2000 and 
2022, 26 Australian species 
recovered enough to no longer 
be listed as threatened, thanks 
to conservation efforts. This 

included the greater bilby, 
burrowing bettong, western quoll, 

eastern barred bandicoot, sooty 
albatross, Bulloo grey grasswren and 

Murray cod. (Source/source).

3 A L L ’ S  W E L L  W I T H  W H A L E S 
Once hunted to near extinction, 

with numbers plummeting to just 
over 100 in the sixties, the iconic 
humpback whales off Australia’s 
east coast are a testament to 
conservation success. Following 

a 1963 ban on whaling, these 
majestic giants have rebounded 

impressively, reaching an estimated 
40,000 by 2023, with their population 

growing at 10-11% every year. (Source)

  D O W N L O A D  A L L  O F  T H E  L I N K S  I N  T H I S 
B O O K L E T  AT  W W W . S C I E N C E W E E K . N E T . A U /
S C H O O L S / 2 0 2 4 - R E S O U R C E - B O O K - L I N K S /

PLATYPUS: TREVOR MCKINNON/UNSPLASH / GREATER BILBY: QUEENSLAND GOVERNMENT / HUMPBACK WHALE: THOMAS KELLEY/UNSPLASH

https://www.theguardian.com/australia-news/2022/feb/04/weve-never-seen-a-platypus-lay-an-egg-sniffer-dogs-to-aid-researchers-by-detecting-occupied-burrows
https://www.theguardian.com/australia-news/2023/feb/23/conservation-efforts-celebrated-as-26-australian-species-no-longer-listed-as-threatened
https://www.sciencedirect.com/science/article/pii/S0006320723000460?#t0010
https://www.abc.net.au/news/2023-10-22/east-coast-humpback-whale-population-record-high-experts-say/102990590
https://www.abc.net.au/news/2023-10-22/east-coast-humpback-whale-population-record-high-experts-say/102990590
https://www.abc.net.au/news/2023-10-22/east-coast-humpback-whale-population-record-high-experts-say/102990590
https://www.dcceew.gov.au/environment/marine/publications/humpback-whales-eastern-australia
https://www.scienceweek.net.au/schools/2024-resource-book-links/
https://www.scienceweek.net.au/schools/2024-resource-book-links/
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Going on a 
biodiversity count 
is a great way to 
get to know more 

about your local area, 
and the data that you 
generate is invaluable 
to researchers! There are 
many tools and projects you 
can use, from the Atlas of Living Australia to 
the iNaturalist or Frog ID app or the Aussie 
Bird Count.

You can also think about the scale of  
biodiversity. What might you find in a couple 
of shovels full of soil, or a jar or two from  
a local water system? Use the table on the 
next page to record your data.

W H AT  T O  D O
1      Get into groups of two or 

three and put on your hats 
and sunscreen.

2     In a set amount of time 
(for example, 10 minutes) 

head outside and find as 
many different species as 
you can.

3 Before you go, make 
a guess at how many 

different species you think 
you might find.

4 When you are given the 
go-ahead, head outside 

and try to find as many 
species, or evidence of 
species from as many 
different groups as possible 
(for example, birds, insects, 
spiders, plants, fungi).

5 When you find something, 
take a photo of it.

6 Remember, DO NOT 
TOUCH any insect or 

spider – your job is to take a 
photo of it, not catch it.

7 When time is up, go back 
inside.

8 In your group, go over all 
your photos and calculate:

A) total number of plant 
specimens and number of 
different species (types) of 
plant you found. Record this 

information in Column 1 in 
Data Table 1.

B) total number of insect 
specimens and number of 
different species (types) of 
insects you found. Record 
this information in Column 2 
in Data Table 1.

C) total number of animal 
specimens and number of 
different species (types) 
of animals you found (or 
evidence of animals, such as 
feathers, poo or fur). Record 
this information in Column 3 
in Data Table 1.

D) total number of other 
specimens not mentioned 
in columns 1, 2 or 3 and 
number of different species 
(types) you found. Record 
this information in Column 4 
in Data Table 1.

9 Calculate the grand total of 
the number of specimens 

found by adding across 
columns 1 to 4 in Data Table 
1. Add this total to the first 
row of Data Table 2.

10 Calculate the grand 
total of different species 

(types) by adding across 
columns 1 to 4 in Data Table 
2. Add this total to the 
second row of Data Table 2.

11 Answer the discussion 
questions.

B A C K YA R D 
B I O D I V E R S I T Y 
C O U N T

S A F E T Y  F I R S T  –  T E L L  S T U D E N T S  T O  W E A R 

H AT S  A N D  S U N S C R E E N  B E F O R E  H E A D I N G 

O U T D O O R S  O N  T H E  B I O D I V E R S I T Y  H U N T . 

R E M I N D  S T U D E N T S  N OT  T O  T O U C H  A N Y 

A N I M A L S  A N D  T O  F O L L O W  T E A C H E R 

I N S T R U C T I O N S  AT  A L L  T I M E S .

C
om

munity Activities

C O M M U N I T Y  A C T I V I T I E S
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D I S C U S S I O N  Q U E S T I O N S
1 .   How many different species did each group 

of students find? Did every group find 
similar number of different species?

2 .   Was this more or fewer species than you 
expected to find? Justify your answer.

3 .   Are there other areas nearby (apart from 
where you looked) where you think you may 
have been able to find more or different 
species? Why do you think other areas may 
have more or different species?

S P E C I E S  D ATA  TA B L E  1  –  N U M B E R  O F  S P E C I M E N S  A N D  N U M B E R  O F  S P E C I E S

S P E C I E S  D ATA  TA B L E  2  –  G R A N D  T OTA L  O F  S P E C I M E N S  A N D  G R A N D  T OTA L  O F  N U M B E R  O F 
D I F F E R E N T  S P E C I E S  ( T Y P E S )

C O L U M N  1  –  P L A N T S C O L U M N  2  –  I N S E C T S C O L U M N  3  –  A N I M A L S C O L U M N  4 
OT H E R / U N I D E N T I F I E D

e . g .  e uca l y pt us  t re es  x 2 e . g .  ant s  x 5 5 e . g .  p os s u m  p o o  =  p os s u m  x 1 e . g .  s p i d e r  x 1  o r  m us h ro o m 
x 4

Tot a l : Tot a l : Tot a l : Tot a l :

N u m b e r  of  d i f f e re nt  p l ant 
s p e c i es  ( t y p es ) :

N u m b e r  of  d i f f e re nt  i ns e ct 
s p e c i es  ( t y p es ) :

N u m b e r  of  d i f f e re nt  an i ma l 
s p e c i es  ( t y p es ) :

N u m b e r  of  d i f f e re nt  ‘ o t h e r ’ 
s p e c i es  ( t y p es ) :

G ra n d  t ot a l  o f  a l l  s p e c i m e ns  c o u nt e d  [ a d d  t h e  n u m b e r  of  s p e c i m e ns  i n  c o l u m ns  1  t o  4 ]

G ra n d  t ot a l  o f  d i f f e re nt  s p e c i es  ( t y p es )  [ a d d  t h e  n u m b e r  of  d i f f e re nt  s p e c i es  i n  c o l u m ns  1  t o  4 ]

4 .   Why do you think some species can survive 
in one place (habitat), but not in another?

5 .   What sorts of things make an animal or 
plant suited to the environment it lives in?

6 .   What might happen to that plant or animal 
if the environment it lives in changes? What 
might cause their environment to change?

8 .   What influence might humans have in 
increasing or decreasing the number of 
different species?

U S E F U L  L I N K S
   AT L AS  O F  L I V I N G 

A U S T R A L I A 
   P L A N T N E T  A P P  -  A P P 

S T O R E  O R  G O O G L E  P L AY
   I N AT U R A L I S T  A P P  -  A P P 

S T O R E  O R  G O O G L E  P L AY 
  C S I R O  I N S E C T  I D
   S TAT E  A N D  T E R R I T O R Y 

F I E L D  G U I D E  A P P S

C O M M U N I T Y  A C T I V I T I E S

https://www.ala.org.au/
https://www.ala.org.au/
https://apps.apple.com/au/app/plantnet/id600547573
https://apps.apple.com/au/app/plantnet/id600547573
https://play.google.com/store/apps/details?id=org.plantnet&hl=en&gl=US&pli=1
https://apps.apple.com/au/app/inaturalist/id421397028
https://apps.apple.com/au/app/inaturalist/id421397028
https://play.google.com/store/apps/details?id=org.inaturalist.android&hl=en&gl=US
https://www.csiro.au/en/research/animals/insects/ID-Resources
https://museumsvictoria.com.au/apps/national-field-guide-apps/
https://museumsvictoria.com.au/apps/national-field-guide-apps/
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In this activity, you’ll use human-centred design thinking to understand a 
habitat loss issue in your area. You’ll examine existing habitat restoration 
projects (such as possum boxes, Sydney seawalls) and design your own 
idea for habitat restoration in your community. Put it to your community 

or council and get some feedback on your idea.

W H AT  I S  D E S I G N  T H I N K I N G ?
Design thinking is a smart approach to making things better. It’s all about 
understanding and then focusing on what’s really needed in a situation.

Imagine you’re building a new zoo enclosure from scratch. Instead of 
just building a zoo enclosure with cool features, you’d talk to lots of animal 
experts and environmental scientists to find out what the animals that will 
live in that enclosure really need. The aim is for them to have an enjoyable 
and stimulating life where they thrive rather than just survive. During the 
design process, you’d ask questions like, ‘How much space do they need?’, 
‘What is their natural diet and habitat?’ or ‘Are they endangered in the wild 
and, therefore, require space for a breeding program?’ 

Then, you’d take all those ideas and come up with a bunch of different 
zoo designs with spaces best suited to the animals. You’d test aspects of the 
design and make changes and keep improving until you have an enclosure 
that’s just right for the animals.

Design thinking is all about empathy, creativity and problem-solving. 
It helps make products and services that are useful and feel good. So, 
whatever the end product, this approach focuses on making things that fit 
specific needs and desires best.

W H AT  T O  D O
1 In groups of 2-5, start 

brainstorming about the area 
where you live. Ask questions 
like: Who uses this area? What 
do they do? What are the ways 
wildlife uses the area? What 
might they need? How might 
we make their lives better?

2 Write out a statement that 
defines the problem of how 

we can best share space with 
wildlife in your area. You 
might like to write out several 
‘define’ statements and then 
choose the one from the 
group you’d like to work on.

3 ‘Ideate’ is the fun part! Use 
Post-it notes, or an online 

brainstorming tool to write ideas 
– lots and lots of ideas. At this 
stage, there are no bad ideas!

4 During the ‘prototype’ stage, 
rough drafts or models 

are created to test and refine 
potential solutions, allowing 
designers to iterate quickly and 
gather valuable feedback.

5 Testing allows you to try out 
your prototype. You don’t 

need a complete model for 
this, you can sketch the idea 
and run it past as many people 
as you can. This can be other 
groups working on the project, 
people you see walking in the 
area, scientists who know 
about the habitats and biology 
of the organisms in your area, 
local council, conservation 
volunteers – the more feedback 
you get at this stage the better. 

6 Once you’ve gathered 
feedback, make changes 

to your prototype. Consider 
writing to your council, 
working with conservation 
volunteers or finding other 
ways to make the idea a reality.

C O M M U N I T Y 
H A B I TAT  P R O J E C T S

U S E F U L  L I N K S
  J U N I O R  W O R M  F A R M  A C T I V I T Y 
( J U N I O R  L A N D C A R E  W E B S I T E )
  L I V I N G  S E A  W A L L S  W E B S I T E
  B U I L D  A  P O S S U M  B O X  A C T I V I T Y 
( B A C K YA R D  B U D D I E S  W E B S I T E )
  C O N S E R V AT I O N  V O L U N T E E R S 
A U S T R A L I A  W E B S I T E

E M P AT H I S E D E F I N E I D E AT E P R OT OT Y P E T E S T

D E S I G N  T H I N K I N G

C O M M U N I T Y  A C T I V I T I E S
C

om

munity Activities

https://juniorlandcare.org.au/learning_activity/creating-a-worm-farm/
https://www.livingseawalls.com.au/
https://www.backyardbuddies.org.au/habitats/build-a-nest-box/
https://conservationvolunteers.com.au/
https://conservationvolunteers.com.au/
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S P E C I E S  G A M E : 
C O N S E R V AT I O N  C R I S I S !

S P E C I E S  G A M E :  C O N S E R V AT I O N  C R I S I S !

G
am

e:
 C

onservation Crisis

Aspects of the game represent features of the real world, 
for example:
  Game itself – model of species change in an ecosystem over time.
 Printed image of an Australian ecosystem – the ecosystem.
  Cut out species icons – a variety of possible organisms living in 

the ecosystem.
  Positive cards – real-life scenarios that could increase the 

number of different species or total number of organisms in a 
particular species.
  Negative cards – real-life scenarios that could reduce the 

number of different species or the total number of organisms in a 
particular species.
  Coin – flipped to represent the often random nature of events 

that could affect species diversity in an ecosystem.
  Addition or removal of species – death, birth or migration in and 

out of the ecosystem.
  Game Card Record Sheet – data collection for the student 

working as a scientist by recording changes in the ecosystem as 
they take place.
  Questions for Conservation Crisis! – analysis of the data collected 

during the species diversity game.

P L AY I N G  T H E  G A M E
Students flip a coin or counter that 
directs them to select a Positive card or 
a Negative card. You can also generate 
a random number using Scratch. Here’s 
how to set up the project [p13].

The Positive cards contain scenarios 
that have the potential to increase species 
diversity. The Negative cards contain 
scenarios that have the potential to decrease 
species diversity. As students follow the 
instructions on the cards, they add or 
remove species from their ecosystem.

Students keep a running log of the 
species change in their model ecosystem 
on the Game Card Record Sheet. Here, 
each team records the action and 
consequence required of each card 
selected. At the end of the game, students 
can answer curriculum and stage-linked 
questions related to their experience of 
the game.

A I M  O F  T H E  G A M E
To provide a scientific 
model of species change 
within an ecosystem 
driven by natural 
environmental conditions 
and human actions.

O U T L I N E
Students work as a team of 3 to 5 to set 
up a model ecosystem. This ecosystem 
is then exposed to simulated scenarios 
based on real-life examples that have the 
potential to increase or decrease species 
biodiversity over time.

S E T  U P  T H E  E C O S Y S T E M
A printed landscape becomes 
the ecosystem where paper cut 
out organisms can be added or 
removed. You can also copy and 
use the game as set up on Scratch.

S TA R T  H E R E  . . .

T E A C H E R  I N S T R U C T I O N S

https://scratch.mit.edu/projects/920253589
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T E A C H E R  P R E P A R AT I O N
1.  Make a photocopy of the Ecosystem Sheet for each team of students 

participating in the game. See p19. This can be kept in the classroom for the 
duration of Science Week while the game is being played.

2.  Make a photocopy of the Game Card Record Sheet for each team of students. 
This is where the data from the game is recorded to analyse later. See p20.

3.  Make multiple photocopies of the different species icons to keep in the 
classroom. See p21.

4.  Provide scissors to cut out the species icons and Blu Tack (or equivalent)  
to allow students to remove or add species to the ecosystem. Note: Do not 
glue the icons to the Ecosystem Sheet, as they will be difficult to remove 
from a card if required later.

5.  Print 1 copy of all the Positive and Negative chance cards. If possible, print 
on thick paper for durability. See pp15-18.

6.  Cut out the Positive and Negative chance cards along the lines. Stack the 
Positive cards in one pile and the Negative cards in another pile, face down 
on the teacher’s desk. 

7.  Provide coins, double-sided counters (marked + - on back) or a spinning 
wheel with a binary option and randomly select either a Positive or Negative 
chance card for each round of the game. 

8.  Make copies of the instructions available to the students, p14.

9.  Make copies of game analysis questions for the relevant stage available  
to the students. Stage 1 p27, Stage 2 p31, Stage 3 p38, Stage 4 p46,  
and Stage 5 p53. 

10.  Check that students understand the words ecosystem, diversity and species.   

E X T E N S I O N S / A C C E S S I B I L I T Y
For younger students or students with physical disabilities: tape the organisms 
to foam blocks or LEGO and use counters to track the number of organisms 
added or removed from the system. You could also make the animals in 
playdough or craft materials with different textures.

For vision impaired students: use Braille versions of cards and raised or 
tactile versions of markers. Use a 3D printer to print tokens or create solid 
versions of the organisms and create or use tactile counters for counting.

S P E C I E S  G A M E :  C O N S E R V AT I O N  C R I S I S !
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S T U D E N T  I N S T R U C T I O N S

S P E C I E S  G A M E :  C O N S E R V AT I O N  C R I S I S !

1. Form a group of 3 to 5 students. 

2.  Decide on a species-related team name, such as Fabulous Frogs, Awesome Owls, and add it to the top of 
both the Ecosystem Sheet and the Game Card Record Sheet. 

3.  Add your individual names to the top of both the sheets also.

4.  Set up your starting ecosystem by collecting the following species and Blu Tacking each one of them on 
your Ecosystem Sheet:

5.  Flip a coin (or spin a wheel) to randomly indicate the selection of a Positive or Negative chance card. For 
example, if you flip ‘heads’ on a coin, select a Positive card, if ‘tails’ select a Negative card.

6.  Once you have selected a card, read the scenario and carry out the instructions by either adding or 
removing species from your ecosystem. If you don’t have any left of that species to be subtracted, just 
ignore the card.

7.  In the Game Card Record Sheet, record the details of the change in species due to the action on the card.

 a.  At Column 1, write the number at the top of the card. Each card has a specific number identification.

 b.  At Column 2, add or subtract the total number of organisms added or taken away. This is a running 
total so will change each time you action a card.

 c.  At Column 3, subtract any total loss in species; for example if you lose all the sea birds,  
then -1 from this total on the previous row. If you lose an owl or a koala as well, this becomes -2.

 d.  At Column 4, write a few words to describe the event on  
the card, such as ‘clean up Australia’ or ‘bushfire’.

8.  Replace the card back in the pile randomly, face down, so it is shuffled. 

9.  Flip the coin again to select another Positive or Negative chance card. 
Carry out the action on the card and record it in the Game Card 
Record Sheet.

10.  Repeat steps 8 and 9 several times before using the data in your 
Game Card Record Sheet to answer the questions related to 
your experience with this Species Diversity Game.

S A F E T Y  F I R S T  –  W H E N 
U S I N G  S C I S S O R S ,  S T U D E N T S 
M U S T  H O L D  T H E M  BY  T H E 
H A N D L E S ,  C U T  AW AY  F R O M 
T H E M S E L V E S ,  S T O R E  W I T H  T H E 
B L A D E S  C L O S E D ,  C A R R Y  T H E M 
W I T H  T H E  B L A D E S  C L O S E D 
A N D  F A C I N G  D O W N  A N D 
A L E R T  T H E I R  T E A C H E R  I F 
T H E Y  H AV E  A N Y  Q U E R I E S 
O R  C O N C E R N S .

 4 worms

 4 snails

 3 bees

 3 butterflies

 3 moths

 3 flowers

 2 parrots

 2 shore birds

 2 trees

 2 shrubs

 2 frogs

 1 owl

 1 lizard

 1 koala

 1 possum
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G A M E  C A R D S  –  P R I M A R Y  –  P O S I T I V E  C A R D S

S P E C I E S  G A M E :  C O N S E R V AT I O N  C R I S I S !

C A R D  1
You participate in Clean Up Australia Day to help create  
a healthy habitat for wildlife.

Add 1 more of each different plant and  
animal you have in your ecosystem.

C A R D  2
You have long, grassy areas of the lawn covered with  
clover flowers that attract bees. You leave old pieces  
of wood there, too, where insects and lizards make  
their home.

Add 4 more flowers, 2 more butterflies and 2 more bees, 
and 1 lizard that comes in to eat the insects.

C A R D  3
Your friends get together to build some possum boxes  
for the park.

Add 2 more possums to your ecosystem and 1 shrub,  
which has been nourished by the possum poo.

C A R D  4
You help clean up rubbish and weeds from the beach  
or river.

Add 3 shore birds to your ecosystem.

C A R D  5
The spring weather has been perfect, with  
plenty of warm sunshine and plenty of light rain. 

Add 2 of each of your plant species to your  
ecosystem.

C A R D  6
You plant some herbs on your balcony or window box.

Add 2 more of each insect, 2 snails that like to eat  
the herbs, and 1 lizard that comes in to eat the insects  
and snails.

C A R D  7
You install a pond in your garden to attract  
the local frogs.

Add 2 frogs, 4 worms and 10 more insects to your  
ecosystem, as well as a parrot and a koala, which  
sometimes come to drink from the pond.

C A R D  8
Your family has a compost bin, which you put in  
your garden to promote healthy plant growth.

Add 4 worms and 2 flowers to your ecosystem.

C A R D  9
You collect and use the water from showers and baths  
to water your garden, instead of using tap water.  
This reduces how much water you use.

Add 1 tree, 1 shrub, 3 worms and 2 snails.

C A R D  1 0
With your friends and neighbours, you help remove weeds 
from a bushland or park. This means there’s more space 
for the plants and animals that live here to do better.

Add 1 flower, 1 shrub and 1 tree to your ecosystem.  
Also add 1 possum and 1 owl that come to use the tree.
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G A M E  C A R D S  –  P R I M A R Y  –  N E G AT I V E  C A R D S

C A R D  2
Your house keeps bright lights on all night, confusing 
insects, and attracting moths which think the light is the 
Moon. An owl eats the moths attracted to an outside light.

Remove all of your moths.

C A R D  1
Mum mows the lawn very short each week. There are no 
hidey-holes left for insects to live.

Remove 4 insects from your ecosystem, 1 snail that would 
eat some of the insects and all the flowers.

C A R D  4
An oil spill nearby affects your ecosystem. The oil gets 
into the feathers and food of the shore birds and they die. 

Remove all the shore birds from your ecosystem.

C A R D  3
Your dog runs loose at the beach, scaring off shore birds 
and their babies.

Remove 1 shore bird from your ecosystem.

C A R D  6
You let your cat out at night, and it kills some of the 
animals that are nocturnal.

Remove 1 possum and 2 birds.

C A R D  5
Climate change causes bushfires, which are happening more 
often than they used to occur. There’s less time for plants 
to recover between fires and many animals are killed. 

Remove 1 koala, 2 birds, 2 snails and all the flowers in 
your ecosystem.

C A R D  8
People who don’t know that prickly pear is a weed start 
growing prickly pear plants at home and then sell them 
online to people in the local area.

Remove all of your shrubs or all of your flowers due to them not 
having space to live with all the extra prickly pear growing.

C A R D  7
You feed the local wildlife but the diet of white bread and 
crackers actually ends up causing harm to them.

Remove 1 of each type of bird from your ecosystem.

C A R D  1 0
A flood in the area leaves many plants under water  
for days and kills many land-dwelling animals.

Remove 2 flowers and 1 lizard.

C A R D  9
Pollution in the soil and waterways poison plants and 
animals.

Remove all the trees, 1 shrub, 2 worms and snails,  
and 1 bird that eats them.

S P E C I E S  G A M E :  C O N S E R V AT I O N  C R I S I S !
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G A M E  C A R D S  –  S E C O N D A R Y  A D D I T I O N A L  P O S I T I V E  C A R D S

S P E C I E S  G A M E :  C O N S E R V AT I O N  C R I S I S !

C A R D  1 1
You make a bird feeder for your garden that parrots 
use to feed. 

Add 5 parrots to your ecosystem.

C A R D  1 2
You use a fly swat instead of fly spray, reducing the  
use of toxic chemicals that harm other insect life.

Add in 2 insects, 1 snail and 1 lizard.

C A R D  1 3
You plant some bird and insect-friendly flowers. 

Add 4 insects, 4 flowers and 1 bird to your ecosystem.

C A R D  1 4
After volunteering at your local animal conservation  
park, the number of koalas increases.

Add 2 more koalas to your ecosystem.

C A R D  1 5
You help set up a wetland park that attracts  
a range of wildlife. 

Add 2 more of each bird, 2 of each insect and a frog 
or a lizard.

C A R D  1 6
Biologists have genetically engineered a  
drought-resistant tree. 

Double the number of trees in your ecosystem.

C A R D  1 7
Scientists work out how to use the preserved DNA  
of extinct organisms to make them de-extinct.

Return 1 of any species that have been 100% removed  
or lost back into the ecosystem.

C A R D  1 8
The local council creates a green space for residents 
by planting lots of native trees.

Add in 5 trees one of each kind of tree-dwelling organism.
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G A M E  C A R D S  –  P R I M A R Y 
S E C O N D A R Y  A D D I T I O N A L  N E G AT I V E  C A R D S

S P E C I E S  G A M E :  C O N S E R V AT I O N  C R I S I S !

C A R D  1 2
An extended summer heatwave makes it difficult for many 
plants and animals to survive without water. 

Remove 2 shrubs, a bird, 2 butterflies and all the snails.

C A R D  1 1
You neglect the houseplants on the balcony, leaving the 
plants suffering and removing habitat for small animals.

Remove 2 flowers and 1 lizard.

C A R D  1 4
A flu-like disease spreads through the bird population. 

Remove all but 2 of your birds.

C A R D  1 3
Natural Australian bush land is cleared near your  
ecosystem to make way for food production and housing. 
This means that the natural habitat of many species  
is reduced.

Remove 1 koala, 1 possum and 1 each of the different  
birds you have in your ecosystem.

C A R D  1 6
Cane toads outcompete local frogs for resources.

Remove any frogs from your ecosystem.

C A R D  1 5
Animals suffer from eating plastic because they think it 
is food.

Remove 1 lizard and 2 birds from your ecosystem.

C A R D  1 8
A developer clears land to prepare a building site.

Remove all tree dwellers that can’t fly elsewhere  
such as koalas and possums.

C A R D  1 7
The local bee community is infested with a parasitic mite 
called Varroa destructor that is killing all the bees.

Remove any bees from your ecosystem.
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S P E C I E S  G A M E :  C O N S E R V AT I O N  C R I S I S !

S P E C I E S  D I V E R S I T Y  E C O S Y S T E M  S H E E T
T E A M  N A M E :  S T U D E N T  N A M E S :

B E E S M OT H S B U T T E R F L I E S

O W L S P A R R OT S S H O R E  B I R D S

W O R M S S N A I L S F R O G S

K O A L AS P O S S U M S L I Z A R D S

T R E E S F L O W E R S S H R U B S
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F O R  E A C H  C A R D  Y O U  S E L E C T ,  S U M M A R I S E  T H E  C H A N G E  I N  Y O U R  S P E C I E S  O V E R  T I M E .

S P E C I E S  G A M E :  C O N S E R V AT I O N  C R I S I S !

G A M E  C A R D  R E C O R D  S H E E T
T E A M  N A M E :  S T U D E N T  N A M E S :

1 .  C A R D  
N U M B E R

2 .  T OTA L 
N U M B E R  O F 
O R G A N I S M S 
L E F T 

3 .  T OTA L 
N U M B E R  O F 
D I F F E R E N T 
S P E C I E S  L E F T

4 .  S U M M A R Y  O F 
S C E N A R I O :  W H AT  H E L P E D 
O R  H A R M E D  T H E  N U M B E R 
O F  S P E C I E S ?

O V E R A L L ,  I S  T H E R E  A 
P O S I T I V E  O R  N E G AT I V E 
I M P A C T  O N  T H E  S P E C I E S 
D I V E R S I T Y ?

S TA R T E D  W I T H 3 4 1 5

Add in any extra rows if you use more than eight cards.
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S P E C I E S  G A M E :  C O N S E R V AT I O N  C R I S I S !
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F O O D  F O R  A L L
An ecosystem is like a big community of living things 

(plants and animals) that all work together to create 
a special environment. It’s like a big team where 
everyone has a job to do!

Habitat: This is the special home where all the plants and 
animals live. It can be a forest, a desert, a pond, or even 
your backyard.

Plants: These are mostly green things that grow in the soil. 
They can be big trees, tiny flowers, or even the grass you 
play on.

Animals: These are the living creatures that move around. 
Birds flying in the sky, fish swimming in the water, and 
bugs crawling on the ground are all part of the ecosystem.

Sun: The Sun gives light and warmth to the plants and helps 
them grow. The Sun is like the ecosystem’s own superhero!

Water: Ecosystems need water, too. It can be a river, a lake, 
fog, dew or even rain. Plants absorb and animals drink water 
to stay healthy and the water can be the animals’ home.

Air: Just like you breathe in and out, some plants and 
animals need air to live. The air has a gas called oxygen that 
helps animals stay alive, and plants need carbon dioxide. 
These gases are also dissolved in water and used by most  
of the animals and plants that live there. 

F  T O  Y E A R  2  S E C T I O N

F O O D + S P E C I E S  S U R V I V A L  I N T R O D U C T I O N

There are countless examples of how our food 
and water are related to species survival.

  F
 to Year 2
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Think of the ecosystem as a big team where each 
member plays a part. Plants make leaves, fruit, nuts 
and seeds that some animals eat, and they get eaten by 
other animals. Everything has a role to play.

The Very Hungry Caterpillar by Eric Carle follows the 
journey of a little caterpillar as it eats various foods 
before transforming into a beautiful butterfly. While the 
book doesn’t explicitly focus on ecosystems, it indirectly 
introduces young readers to the interconnectedness of 
living things in nature, showcasing the life cycle of a 
butterfly and emphasising the importance of balance 
and harmony within ecosystems for the wellbeing of 
all creatures.

C L I M AT E  C H A N G E ,  F O O D  A N D  E C O S Y S T E M S
Climate change affects species survival, which 
in turn affects our access to food and clean 
water. Clean water is a basic human right, yet 
climate change is already affecting our access to 
clean water; for example, it causes more floods and 
droughts to occur globally. Climate change, pesticide 
use and habitat loss are causing us to lose many 
species, and also decreasing the overall population 
of many insects. Globally, up to 40% of insects 
are threatened with extinction over the next few 
decades. This affects the birds and animals that 
rely on insects for food, and us as we rely on 
insects to pollinate the plants that we eat. 

Bogong moths that once gathered in millions in 
the caves around NSW have dropped dramatically. 
Dr Ken Green, a scientist at the Australian National 
University, monitored the bogong moths for 40 years 
and found numbers had dropped from millions to just  
a few individuals. 

Mountain pygmy possums rely on bogong moths for 
food, as do many other alpine lizards, frogs and birds. 
The moths are also culturally important to multiple 
clans and language groups of Indigenous Australians. 
Losing these moths isn’t just about losing food – it 
alters an entire ecosystem.

F O O D ,  B U G S ,  B I R D S  A N D  U S

C H O C O L AT E  A N D  M I D G E S 
Did you know that without the 
biting midges of the genus 
Forcipomyia, we wouldn’t have 
chocolate? These tiny creatures are 
perfectly adapted to pollinate cacao 

flowers, which rely on the midges 
for their ongoing survival, as we rely 

on them in turn to create the cacao 
beans we rely on for delicious chocolate.

N AT I V E  B E E S 
Our amazing Australian bees have 
been busy helping our native 
plants grow for a long time. 
They help fruits like mangoes, 
watermelons, and lychees grow big 

and tasty in Queensland.
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R E A D  M O R E
   SUGARBAG BEE HONEY A FEAST FROM NATURE, 

WITH STINGLESS INSECTS CREATING DELICIOUS 
OUTBACK BUSH TUCKER (ABC NEWS) 

   WHY LOSING AUSTRALIA’S BIODIVERSITY 
MATTERS FOR HUMAN HEALTH  
(COSMOS MAGAZINE)

F  T O  Y E A R  2  S E C T I O N

  D O W N L O A D  A L L  O F  T H E  L I N K S  I N  T H I S 
B O O K L E T  AT  W W W . S C I E N C E W E E K . N E T . A U /
S C H O O L S / 2 0 2 4 - R E S O U R C E - B O O K - L I N K S /

https://blog.csiro.au/scientists-fear-insect-populations-decline-ways-to-help/
https://blog.csiro.au/scientists-fear-insect-populations-decline-ways-to-help/
https://blog.csiro.au/scientists-fear-insect-populations-decline-ways-to-help/
https://www.theguardian.com/environment/2019/feb/25/decline-in-bogong-moth-numbers-leaves-pygmy-mountain-possums-starving#:~:text=Numbers%20of%20unique%20Australian%20moths,areas%20where%20the%20moths%20breed.
https://www.theguardian.com/environment/2019/feb/25/decline-in-bogong-moth-numbers-leaves-pygmy-mountain-possums-starving#:~:text=Numbers%20of%20unique%20Australian%20moths,areas%20where%20the%20moths%20breed.
https://www.nhm.ac.uk/discover/flies-are-saving-your-chocolate-cravings.html#:~:text=The%20midges%20maintaining%20cocoa%20crops&text=These%20flies%20are%20primary%20pollinators,in%20pollinating%20the%20tree's%20flowers.
https://www.nhm.ac.uk/discover/flies-are-saving-your-chocolate-cravings.html#:~:text=The%20midges%20maintaining%20cocoa%20crops&text=These%20flies%20are%20primary%20pollinators,in%20pollinating%20the%20tree's%20flowers.
https://www.flickr.com/photos/34878947@N04/21136583406
https://unsplash.com/@timebottlestudio_lennonlee
https://unsplash.com/photos/bee-pollinating-on-flower-6d6zoCASUXw
https://www.abc.net.au/news/2018-01-21/native-honeybees-provide-popular-bush-tucker/9333278
https://www.abc.net.au/news/2018-01-21/native-honeybees-provide-popular-bush-tucker/9333278
https://www.abc.net.au/news/2018-01-21/native-honeybees-provide-popular-bush-tucker/9333278
https://cosmosmagazine.com/health/why-losing-australias-biodiversity-matters-for-human-health/
https://cosmosmagazine.com/health/why-losing-australias-biodiversity-matters-for-human-health/
https://www.scienceweek.net.au/schools/2024-resource-book-links/
https://www.scienceweek.net.au/schools/2024-resource-book-links/
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F O U N D AT I O N  A C T I V I T I E S

R E A L - W O R L D 
C O N N E C T I O N S
T E A C H E R - G U I D E D  Q U E S T I O N S  A N D  A C T I V I T I E S 
R E L AT E D  T O  F O O D  A N D  I N S E C T S

F  T O  Y E A R  2  S E C T I O N

H I D E  A N D  S E E K  W I T H  C AT E R P I L L A R S 
1. Can you name some insects?

2. What do caterpillars eat? What eats caterpillars?

3.  Read The Very Hungry Caterpillar by Eric Carle. Why is a caterpillar important? (food, pollination, egg laying)

4.  Using the templates provided, colour one caterpillar so that it is easy for a bird to find and eat. Colour the other 
one so that it is hard for a bird to find and eat. What makes them hard or easy to see? Is it better for a caterpillar 
to be seen or not seen?

S A F E T Y  F I R S T  – 
T E L L  S T U D E N T S 
T O  W E A R  A  H AT 
A N D  P U T  O N  S O M E 
S U N S C R E E N  B E F O R E 
H E A D I N G  O U T D O O R S 
T O  P L A C E  T H E I R 
C AT E R P I L L A R S  I N 
T H E  G A R D E N  O R 
W H E N  O N  T H E  B U G 
H U N T .  R E M I N D 
T H E M  N OT  T O  T O U C H 
A N Y  A N I M A L S  A N D 
T O  F O L L O W  T E A C H E R 
I N S T R U C T I O N S .

I  A M  H I D I N G  O N  A  L E A F Y O U  C A N  S E E  M E  O N  T H I S  L E A F

5.  Make a caterpillar using a range of material such as coloured pipe cleaners, colourful 
strips of paper, popsticks, coloured paper dots and coloured pencils. Place the 
caterpillars in an outdoor garden area and discuss whether they might be easily spotted 
or easily hidden (camouflaged). Don’t forget to put on a hat and some sunscreen before 
heading out doors.

6.  Go outside to try to spot living caterpillars. How many were found? Did you see any 
other insects? Discuss: How do small insects survive? Which ones were easy to find? 
Which ones were hard to find and why? Did the colour help the caterpillar or other 
insect survive? Watch the ABC’s bug hunt video with Costa.

7. Introduce the word ‘camouflage’. Read The Mixed up Chameleon by Eric Carle.

8.  How do plants and insects help each other? Make a nature drawing of an insect in the 
garden on a plant that shows how they may help each other. Does the plant provide 
protection or food for the insect? If it provides food, what type: nectar, leaves, fruit? 
What does the insect do for the plant?
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munity Activities

https://www.youtube.com/watch?v=i6vHTfdMCVs
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I  A M  H I D I N G  O N  A  L E A F

Y O U  C A N  S E E  M E  O N  T H I S  L E A F

F  T O  Y E A R  2  S E C T I O N
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S C I E N T I F I C  I N V E S T I G AT I O N S
C R E AT E  A  L E A F  C O L L E C T I O N

F  T O  Y E A R  2  S E C T I O N

A I M :  S T U D E N T S  C O L L E C T  A N D  O B S E R V E  D I F F E R E N T  T Y P E S  O F  L E AV E S

D I S C U S S I O N  Q U E S T I O N S
1 .  Where did you find your leaves? 
2 .   Which is your favourite leaf 

and why?
3 .   What are the similar features 

of your leaf set? What are the 
differences among the leaves 
in your set?

4 .   Which leaf/leaves could be food 
for a caterpillar or other animals?

5 .   What other parts of plants 
provide food?

6 .   Can a dead leaf still be food 
for an animal?

7 .   Do plants need food, too?  
Food gives us the energy to 
grow, so how do plants get the 
energy to grow?

8 .   Is a blade of grass a leaf?  
Why or why not?

9 .   What might cause the 
caterpillars in the garden 
to decrease?

1 0 .   What could you do to increase 
the number of caterpillars 
in a garden?  

W H AT  T O  D O
1.  Over the course of Science Week, students collect leaves from the school yard, 

park or home garden that show a variety of traits, such as: a long one, a round 
one, nibbled by a caterpillar, dead leaf, a blade of grass, a favourite leaf. 

2.  As they collect them, they stick them to the template on the matching outline 
of a leaf. Who is able to collect all the different leaves?

3.  Students are encouraged to put on a hat and sunscreen before heading out 
doors to collect leaves.

R E S U L T S
N A M E :

W H AT  Y O U  N E E D
  Craft glue to stick 

the leaves to the 
template sheet

ROUND LEAF LONG LEAF

EATEN LEAF BLADE OF GRASS

DEAD LEAF FAVOURITE LEAF

S A F E T Y  F I R S T  –  R E M I N D  S T U D E N T S  T O  W E A R  A  H AT  A N D  P U T  O N  S U N S C R E E N 
B E F O R E  H E A D I N G  O U T D O O R S  F O R  T H E  L E A F  C O L L E C T I O N .  T E L L  T H E M  N OT  T O 
T O U C H  A N Y  A N I M A L S  O R  P I C K  U P  A N Y  L E AV E S  W I T H  I N S E C T S  O R  S P I D E R S ,  A N D 
R E M I N D  T H E M  T O  F O L L O W  T H E I R  T E A C H E R ’ S  I N S T R U C T I O N S  AT  A L L  T I M E S .
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F  T O  Y E A R  2  S E C T I O N

STRAWBERRY SNOW PEA

SUNFLOWER CORN

S A F E T Y  F I R S T  -  D O N ’ T  F O R G E T  T O 
C H E C K  I F  A N Y O N E  I N  Y O U R  C L AS S 
     H AS  A L L E R G I E S  T O  D I F F E R E N T 
        F O O D S .  D O  N OT  B R I N G  F O O D 
          T O  C L AS S  T H AT  M I G H T 
            T R I G G E R  A L L E R G I E S .

S TA G E  1  C O N S E R V AT I O N 
C R I S I S !  Q U E S T I O N S
1.  Did you end up with more 

animals or fewer animals by the 
end of the game? 

2.  Did you end up with more plants 
or fewer plants by the end of 
the game?

3.  Which activities in the cards 
allowed you to increase the 
number of plant and animal 
species in your ecosystem?

4.  Which activities caused you to 
lose plant and animal species 
from your ecosystem?

5.  Do you think the chance element 
of the cards is something that 
happens in nature?

6.  What kinds of things can you do at 
home in the garden or at school to 
increase the number of plants and 
insects that live there?

7.  Why do you think it is better to 
have more plants and animals in 
an ecosystem, rather than fewer?

8.  How did you feel about losing 
some species compared with 
others? Were there species you 
wanted to keep more than others?
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Y E A R  1 – 2  A C T I V I T I E S 

S TA G E  1 
R E A L - W O R L D  C O N N E C T I O N S
M A G I C  I N  A  S E E D
1.  What are seeds and where do they come from?

2.  What food do we eat that has seeds or pips inside?

3.  What kinds of seeds are food that we can eat?

4.  As a class, collect seeds from food (apples, bananas, tomatoes, 
peas, beans, oranges, mandarins, corn etc) and from flowers that 
are edible (nasturtiums, parsley, sunflowers, marigolds, pine nuts).

5.  Make a seed bank by sticking them on a poster in the classroom 
with their name. How many seeds can you collect by the end of 
Science Week?

6.  Draw seeds on the following images:
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7.  What do seeds need to help them grow? What might stop them 
from growing?

8.  Read the story Peep Plants A Seed by Joe Fallon, or watch the Peep 
Plants a Seed video on their website. 

9.  Students each have a paper envelope and choose a seed. They 
examine the seed and draw examples on the envelope of the kind 
of plant they think it might become. Put the envelope next to the 
planted seed to see if it matches. The seed can be grown to find out 
what kind of plant it grows into.

10. Why is it good for the environment to plant more seeds?

S TA G E  1  –  S C I E N T I F I C  I N V E S T I G AT I O N
S P R O U T I N G  S E E D S
T E A C H E R  P R E P A R AT I O N : 
  Ask students to bring in 

jars from home

  Cut circles out of clean 
cloth to act as a lid over 
the mouth of the jar

W H AT  T O  D O
C R E S S  S E E D S  S E T  U P
1.  Place some cotton wool on the small 

plate.

2.  Wet the cotton wool so that it is moist but 
not dripping.

3.  Sprinkle with 10 cress seeds evenly 
spaced.

4.  Put your name on a piece of paper to 
identify your seeds.

5.  Place your plate in the sunlight.

6.  Add water to the cotton wool each day to 
keep it moist.

  1 small or medium sized glass jar

  Cloth to act as a lid to the jar

  Rubber band to hold the cloth on the jar

 1 small plate

  Paper towel or cotton wool

 Access to water

 Cress seeds

 Mung beans

 Ruler

 Permanent marker

SAFETY F IRST – GL ASS SAFETY GL ASS CAN BREAK.  BE  PREPARED AND APPROACH THIS  AS A  LEARNING 
OPPORTUNITY FOR STUDENTS TO MANAGE THE RISK.  IF  WATER IS  SPILT  ON THE FLOOR,  ENSURE THAT IT  CAN BE 

CLEANED UP BEFORE SOMEONE SLIPS ON IT .  REMIND THEM TO FOLLOW THE TEACHER’S  INSTRUCTIONS AT ALL  T IMES.

7.  Monitor your sprouts in the data table.

M U N G  B E A N  S E T  U P
1.  In the morning, add 10 mung beans in the small glass jar.

2.  Add water to cover the seeds and soak for the whole day.

3.  In the afternoon, drain the water off and rinse with fresh water.

4.  Place a piece of material over the mouth of the jar and secure 
with a rubber band.

5.  Write your name(s) on the glass jar.

6.  Place the jar in the dark.

7.  Rinse the seeds with water and drain once or twice a day.

8.  Monitor your sprouts in the data table.
Note that other seeds can also be sprouted, 
such as alfalfa, kale or chickpea.

F  T O  Y E A R  2  S E C T I O N

D
ig

ital Activities

 S TA G E  1  - 
 D I G I TA L  A C T I V I T Y

  P R E S C H O O L / K I N D Y : 
C O U N T  A N D  C L I C K  O N 

T H E  TA D P O L E S  I N  T H I S 
O N L I N E  A C T I V I T Y  F O R  A G E S 

4 - 6 ,  T I N Y  TA D P O L E S .
   Y E A R  1 :  I N  T H I S  H O U R  O F  C O D E 

V I D E O  T U T O R I A L ,  L E A R N  H O W  T O 
C R E AT E  A  S C R AT C H  G A M E  T O  G R O W 
A  P L A N T .

Sc
ie

ntif
 c Investigation

A I M :  T O  O B S E R V E  T H E  S P R O U T I N G  O F  C R E S S  A N D  M U N G  B E A N S
M AT E R I A L S

https://www.peepandthebigwideworld.com/en/kids/videos/35/peep-plants-a-seed/
https://www.peepandthebigwideworld.com/en/kids/videos/35/peep-plants-a-seed/
https://www.tinytap.com/activities/g3ayk/play/catching-tadpoles-more-or-less-counting
https://www.youtube.com/watch?v=itru0SrXc0o
https://www.youtube.com/watch?v=itru0SrXc0o
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R E S U L T S :  S P R O U T I N G  S E E D S  P R O G R E S S  C H A R T

OT H E R  I D E AS 
  Collect the seeds from edible flowers and 

vegetables and package them up to make a 
magic gift for a special friend. 
  Start a flower garden or kitchen garden at 

your school.

D I S C U S S I O N  Q U E S T I O N S
1.  How many of your cress seeds sprouted into food?
2.  How many of your mung beans sprouted into food?
3.  What did you have to do to the seeds to help them grow into sprouts?
4.  Why do you think some of the seeds did not grow and become sprouts?
5.  What recipes could you make with the different sprouts?
6.  What other seeds might you like to try to make sprouts with?

S A F E T Y  F I R S T  –  S T U D E N T S  S H O U L D  W E A R  A  H AT  A N D 

P U T  O N  S O M E  S U N S C R E E N  B E F O R E  H E A D I N G  O U T D O O R S 

T O  F L O W E R  G A R D E N S  O R  K I T C H E N  G A R D E N S .  R E M I N D 

S T U D E N T S  N OT  T O  T O U C H  A N Y  A N I M A L S  A N D  T O  F O L L O W 

T E A C H E R  I N S T R U C T I O N S .  A L W AY S  C H E C K  F O R  S T U D E N T 

A L L E R G I E S  T O  A N Y  S E E D ,  F L O W E R  O R  V E G E TA B L E 

A L L E R G I E S  B E F O R E  A C T I V I T I E S  S U C H  AS  T H I S .

F  T O  Y E A R  2  S E C T I O N

C R E S S  S E E D S M U N G  B E A N S

D ay D at e
D raw  w hat  yo u  can  s e e .  A re 

t h ey  w h i t e  o r  g re e n ?  S h o r t  o r 
l o n g ?  S t ra i g ht  o r  c u r l y ?

H ow  man y  s e e d s 
have  s p ro ut e d 
o ut  of  t h e  1 0 ?

D raw  w hat  yo u  can  s e e .  A re 
t h ey  w h i t e  o r  g re e n ?  S h o r t  o r 

l o n g ?   S t ra i g ht  o r  c u r l y ?

H ow  man y  s e e d s 
have  ge r m i nat e d 

o ut  of  t h e  1 0 ?

1

2

3

4

5

6
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B I O D I V E R S I T Y 
BY  N U M B E R S

Students tend to assume that maths skills are 
exclusively reserved for the classroom. But in fact, data 
has become essential to next-gen conservation efforts.

Climate change is bad news for our native plants and 
animals, accelerating the extinction of plant and animal 
life – 55 local wildlife species and 37 plants have 
been driven to extinction since colonisation – 
and impacting our natural resources. 

Forests and rivers are disappearing at 
a rapid rate, and reports state that it’s 
something 83% of us regularly stress 
about. So where is the land deteriorating 
the most? How many species are crying 
out for help? And what’s going on with 
the weather? 

The answers to all of the above lie in 
maths – from probability and statistics to 
measuring and model populations, to geometry 
to calculate land areas to financial maths to 
determine budgets for conservation programs. 

Maths can reveal insights into almost any type of 
environmental issue. Scientists use their data fluency when 
counting wildlife, monitoring seasonal weather patterns, 
and testing water and soil quality. And with citizen 
science so readily accessible, researchers are increasingly 
encouraging us to help them out from home. 

Y E A R  3 - 4  S E C T I O N

D ATA + S P E C I E S  S U R V I V A L  I N T R O D U C T I O N

Maths + environmental science 
= a win for endangered species.

PH
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T H E  B E A U T I F U L 
B A N K S I A  C U N E ATA  I S 
O N E  O F  A U S T R A L I A ’ S 

M O S T  E N D A N G E R E D 
P L A N T S

B U S H  B L I T Z
Bush Blitz offers an exceptional opportunity 
for teachers to actively engage in conservation 

efforts while enriching their classroom 
experiences through the ‘Bush Blitz 

TeachLive’ program. As Australia’s 
largest biodiversity survey, 

Bush Blitz allows educators 
to join scientists in the 
field, actively participating 
in surveys and gaining 
firsthand knowledge of 
the country’s diverse 
ecosystems. 

TeachLive empowers 
teachers to bridge the gap 

between the field and the 
classroom, enabling them to 

“teach live” by sharing real-
time discoveries and experiences 

with their students. This immersive 
program not only enhances educators’ 

understanding of biodiversity but also inspires 
a passion for conservation, fostering a deep 
connection between teachers, students, and the 
natural world.

Year 3-4

https://www.wilderness.org.au/protecting-nature/biodiversity-and-extinction?gclid=CjwKCAjw7oeqBhBwEiwALyHLM_eM9HbV5ldW0FRjIGhxQUOVioqCZ2RAnF--9DrIa7cQ-JBkYJYDCRoCIMEQAvD_BwE
https://www.ipsos.com/sites/default/files/ct/publication/documents/2022-04/Ipsos%20Climate%20Change%20Report%202022.pdf
https://earthwatch.org.au/education/teacher-development/about-teachlive
https://earthwatch.org.au/education/teacher-development/about-teachlive
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W E ’ R E  A L L  S C I E N T I S T S 
Citizen science engages citizens in the data collection 
process – counting species in their neighbourhoods or 
logging weather patterns from their bedroom windows. 
It’s often as easy as taking photos or uploading data so 
scientists can keep track of the wildlife that is and isn’t 
thriving in an area.  

As well as assisting scientists, it’s a great way for younger 
students to get real-world research experience before they 
start high school. And with citizen science findings making 
up half of Australia’s national biodiversity database, it’s 
proving key to conservation research.   

FrogID asks users to upload frog calls from their 
smartphones and Aussie Bird Count gets participants to 
tally up all the birds they can spot in 20 minutes. And then 
there’s ReefCloud, where submitting photos of nearby coral 
reefs can help researchers assess their condition. 

Last year, 9.6 million of the 10 million reported 
observations of species in Australia were collected via these 
avenues, with amateur naturalists proving invaluable to 
ongoing monitoring, too.  

Keen to get students involved? The Australian Citizen 
Science Association has a list of current projects calling out 
for collaborators.

T H E  L I V I N G  P L A N E T  I N D E X
When it comes to protecting native species, 
sophisticated data is a major plus. One of 
the biggest data-led resources is The Living 
Planet Index (LPI).The LPI is perhaps the 
world’s most widely quoted metric on global 
biodiversity, measuring the state of native 
species by publishing observations on population 
trends – size, density, abundance and growth. 
Released every two years, it tracks animal 
populations, providing a comprehensive measure 
of how they’re responding to pressures in their 
environment. 

The 2022 report analysed almost 32,000 species 
populations, and reported a 69% decrease in 
monitored wildlife since 1970. Habitat loss and 
barriers to migration routes were shown to 
account for half of the threats to these species 
groups, with freshwater populations clearly hit 
the hardest. 

Observations like these prove pivotal when 
combating species loss, as they have the power  
to steer the direction of conservation efforts in 
the future.

  D O W N L O A D  A L L  O F  T H E  L I N K S  I N  T H I S  B O O K L E T 
AT  W W W . S C I E N C E W E E K . N E T . A U / S C H O O L S / 2 0 2 4 -
R E S O U R C E - B O O K - L I N K S /

R E A D  M O R E
    HOW MATHS IS USED IN CONSERVATION 

(NATURE CONSERVANCY CANADA)

   MATHS MODELS TO IMPROVE FISHERIES 
AND OCEAN BIODIVERSITY 
(UNIVERSITY OF QUEENSLAND)

Y E A R  3 - 4  S E C T I O N

C O N S E R V AT I O N  C R I S I S !  Q U E S T I O N S

C
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1.  You started the Species Diversity Game with 9 
insects. What had happened to the number of 
insects by the end of the game? 

2.  What were some changes with other plants 
and animals in your ecosystem? Which species 
increased in number and which decreased in 
number?

3.  Everyone in the class started with the same 
number of different species. Did everyone end up 
with the same number of species at the end of the 
game? Why do you think there was a difference at 
the end of the game for each team?

4.  Make a line graph to show the change in the 
number of birds in your ecosystem. On the x- 
(horizontal) axis, record the number of cards you 
used in the correct order, and on the y- (vertical) 
axis place the number of birds. Remember the 
starting number of birds was five.

5.  Choose four of your species that changed in 
number during the game and make a column 

graph of their number at  
the beginning of the game 
compared with their  
number at the end of the 
game. On the x-axis, add the 
different species, such as ‘possum’, 
‘worms’ etc.

    On the y-axis, include the number of species.

6.  What if we took two cards instead of one card each 
time? What effect might that have on the rate of 
species change over time?

7.  If you lost all of the plants in an ecosystem, what 
effect would that have on the animals that live in 
that ecosystem?

8.  Why do you think species diversity is important? 
Think broadly, such as how it is important for 
humans, for nature and for our gardens and parks, 
for our farms and for our planet as a whole.

https://www.csiro.au/en/news/all/news/2023/september/aussies-provide-more-than-62-million-species-records-for-conservation-research
https://www.csiro.au/en/news/all/news/2023/september/aussies-provide-more-than-62-million-species-records-for-conservation-research
https://australian.museum/get-involved/citizen-science/frogid/
https://aussiebirdcount.org.au/
https://reefcloud.ai/how-it-works
https://theconversation.com/citizen-scientists-collect-more-nature-data-than-ever-showing-us-where-common-and-threatened-species-live-212372
https://www.citizenscience.org.au/
https://www.citizenscience.org.au/
https://www.livingplanetindex.org/about_index
https://livingplanet.panda.org/
https://livingplanet.panda.org/
https://livingplanet.panda.org/
https://www.scienceweek.net.au/schools/2024-resource-book-links/
https://www.scienceweek.net.au/schools/2024-resource-book-links/
https://www.natureconservancy.ca/en/blog/archive/it-all-adds-up-the.html
https://science.uq.edu.au/article/2023/08/maths-model-improve-fisheries-and-ocean-biodiversity
https://science.uq.edu.au/article/2023/08/maths-model-improve-fisheries-and-ocean-biodiversity
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S TA G E  2  –  R E A L - W O R L D  C O N N E C T I O N S

1.  How do you think maths can be used to help 
scientists understand species diversity? What sort of 
things might scientists need to count or calculate?

2.   What is ‘citizen science’ and what do you have to do 
to become a citizen scientist?

3.  Have a look at some citizen scientist projects related 
to species diversity at the Australian Citizen Science 
Association website. Choose one project that you 
think looks the most interesting and describe its aim 
and what you would have to do to help.

4.  Become a data scientist in your own school, 
backyard or park. Over several days, collect data on 
the number of birds at or near your school during 
recess or lunch, or along a walk around or near the 
school. Design a data table to collect all your data. 
Here are some questions to help guide your bird  
data collection:

 a. How many birds were counted each day?
 b.  How many birds were counted in total over a 

week?
 c.  How many different species of birds did you see 

each day?
 d.  Were the same species of birds seen every day 

over five days?
 e.  What type of birds are they? Use a bird 

identification website (such as this one) to help 
find the names of the birds you see, or download 
an app such as Merlin BirdID or iNaturalist to use 
the bird’s photo or song to help identify it.

 f.  Were the birds alone or in groups? If in groups, 
how many birds were in the group?

Y E A R  3 - 4  S E C T I O N

5.  Design, build and start using a bird feeder in a garden 
space at school. Count and record the total number of 
birds and the number of different species of bird that 
use the feeder over a period of time. Did the feeder 
encourage more birds into the area? If your classmates 
made a different bird feeder, or used different feed, 
which was the most popular with the birds?

S A F E T Y  F I R S T  –  R E M I N D  S T U D E N T  T O  W E A R 
A  H AT  A N D  P U T  O N  S O M E  S U N S C R E E N  B E F O R E 
H E A D I N G  O U T D O O R S  T O  B I R D  W AT C H .  A L S O 
R E M I N D  T H E M  N OT  T O  T O U C H  A N Y  A N I M A L S 
A N D  T O  F O L L O W  T E A C H E R  I N S T R U C T I O N S .

S A F E T Y  F I R S T  –  AS K  S T U D E N T S  T O  P R E P A R E  A  R I S K 
AS S E S S M E N T  F O R  A N Y  T O O L S  U S E D  T O  M A K E  T H E I R 
B I R D  F E E D E R ,  E . G .  I F  U S I N G  A  S AW  A L W AY S  C U T  O R 
S AW  AW AY  F R O M  Y O U R S E L F .  W E A R  G L O V E S  T O  AV O I D 
S P L I N T E R S  F R O M  W O O D E N  M AT E R I A L S .

6.  Other than a bird feeder, what other methods could 
be used to encourage more species of birds (or 
insects) into the school garden or park in order to 
increase the species diversity?

7.  Start a citizen scientist project by asking friends and 
family members to count the number of birds, or to 
collect images of birds (or other animals or plants) 
for you from a specific area. How will you record the 
citizen science data that others collect for you? How 
much more data can you collect with the help of 
others? Why is it generally a good idea for a scientist 
to collect as much data as possible?

8.  Research a bird sanctuary near you and identify all 
the ways it supports the protection and diversity of 
bird species. Is there enough space for the bird to 
exercise its wings? Is there a successful breeding 
program? Does it focus on helping any endangered 
species? Does it provide a natural and healthy diet? 

R
ea
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https://biocollect.ala.org.au/acsa/home/index#isCitizenScience%3Dtrue%26max%3D30%26sort%3DdateCreatedSort
https://biocollect.ala.org.au/acsa/home/index#isCitizenScience%3Dtrue%26max%3D30%26sort%3DdateCreatedSort
https://www.birdsinbackyards.net/finder
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S TA G E  2  –  S C I E N T I F I C  I N V E S T I G AT I O N
E C O S Y S T E M  I N  A  J A R
A I M :  T O  C R E AT E  A N  E C O S Y S T E M  I N  A  J A R
W H AT  Y O U  N E E D
   A Mason jar, ideally with a wide neck so 

you can put your hand in it. Otherwise, any 
medium to large glass jar with a lid.

  Small rocks or pebbles, soil, moss,  
seeds or small plants 

  Access to water

  Spray bottle

  Small pieces of apple

  Permanent marker

S A F E T Y  F I R S T  –  G L AS S  C A N  B R E A K .  B E  P R E P A R E D  A N D 
A P P R O A C H  T H I S  AS  A  L E A R N I N G  O P P O R T U N I T Y  F O R  S T U D E N T S 
T O  M A N A G E  T H E  R I S K  O F  G L AS S  B R E A K I N G .  I F  W AT E R  I S  S P I L T 
O N  T H E  F L O O R ,  M A K E  S U R E  T H AT  I T  C A N  B E  C L E A N E D  U P  B E F O R E 
S O M E O N E  S L I P S  O N  I T .  D O  N OT  T R Y  T O  W AS H  A N Y  M AT E R I A L S , 
S U C H  AS  D I R T  O R  M O S S  D O W N  T H E  S I N K .

W H AT  T O  D O
1.  Add some small rocks or pebbles to the bottom of the jar 

for drainage.

2.  Cover the rocks with a layer of soil about ⅓ the way up 
the jar.

3. Add any seeds or small plants.

4. Add a layer of moss to the top of the soil.

5.  Add a small piece of fruit, such as a square of apple, to 
encourage insects.

6.  Add a decoration – a rock you like, a small toy, etc to 
create a feeling of place.

7. Spray water in your ecosystem to keep it moist.

8.  Label with your name(s) and place it in a sunny spot. 
You can place a lid on your ecosystem if you wish. 

9.  Watch it as the moisture condenses and then drips back 
– a self-contained ecosystem in a jar!
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Q U A L I TAT I V E  D ATA  O B S E R V AT I O N S
A qualitative observation describes any changes. What do you see or smell in your ecosystem at the beginning 
and after a week or a few weeks?

Q U A N T I TAT I V E  D ATA  O B S E R V AT I O N S
A quantitative observation uses numbers to measure some aspect of your ecosystem. For example, you can  
use a thermometer to measure the temperature inside and outside your ecosystem, or source some universal 
indicator from your local high school science lab to measure the pH of the soil at first and after a few weeks. 
Record at least one quantitative measurement in a data table.

D R AW I N G  O F  E C O S Y S T E M  W H E N  F I R S T  S E T  U P D R AW I N G  O F  E C O S Y S T E M  A F T E R  ____ W E E K S

W H AT  I S  B E I N G  M E AS U R E D ? 
( Te m p e rat u re ?  p H ?  L e n g t h  of  a  p l ant  s h o ot ? )

R E A D I N G  1 R E A D I N G  2

Y E A R  3 - 4  S E C T I O N

F U R T H E R  I N V E S T I G AT I O N S
Instead of an ecosystem in a jar, 
you may want to make an insect 
hotel – a place for insects to 
hide and maybe lay some eggs. 
See the following video on how 
to build an insect hotel. You can 
make before and after drawings 
similar to the ecosystem 
investigation, as well as estimate 
the number of insects that come 
to live in the hotel. 

  Watch the video of Costa  
on creating a bee hotel  

D I S C U S S I O N  Q U E S T I O N S
1.  What do we mean by an ‘ecosystem’? 
2.  An ecosystem has living and non-living 

features. List some living and non-
living features of a healthy and thriving 
ecosystem. 

3.  Describe how your ecosystem changed 
over time. What qualitative changes did 
you observe that were added to your 
drawing in the data table? For example: 
Did the plants grow bigger or did they 
turn brown and die? Did water build up 
on the inside of the sealed jar? Did the 
ecosystem attract or become a breeding 
ground for insects?

4.  Did everyone’s model ecosystem change 
in the same way? What were some 
changes in your classmates’ ecosystems 
that you didn’t see in yours?

5.  How is your ecosystem in a jar similar or 
different to a real ecosystem?

6.  What kinds of activities do humans carry 
out that harm ecosystems?

7.  How can humans protect ecosystems?
8.  If we have an ecosystem in nature that 

isn’t working, what do you think might 
happen to the plants or any animals that 
might try to live there?

https://www.youtube.com/watch?v=OXkofBSOtOg&list=PLZsEowe0J9jxd_H7TlOTXYKGWVJBHxWt9
https://www.youtube.com/watch?v=OXkofBSOtOg&list=PLZsEowe0J9jxd_H7TlOTXYKGWVJBHxWt9
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S TA G E  2  –  D I G I TA L  A C T I V I T Y
Create a smart garden device to monitor the health of your plants, measuring temperature and wiring 
up a simple soil moisture sensor using micro:bit and Blockly in this Digital Technologies Hub activity. 
Sketch your concept below.

OT H E R  I D E AS 
  Imagine you are an environmental scientist. Take a closer 

look at the conservation methods used to rescue a particular 
species, such as the corroboree frog. Conduct some 
secondary research and present it as a case study. 

  Have a discussion related to the use of artificial intelligence 
and image recognition with regards to the use of drones to 
find koalas or map forests. What are the possible benefits 
and drawbacks of using this kind of technology?

Y E A R  3 - 4  S E C T I O N

D
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https://www.digitaltechnologieshub.edu.au/search/dt-challenge-5-6-blockly-smart-garden/
https://www.digitaltechnologieshub.edu.au/search/dt-challenge-5-6-blockly-smart-garden/
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C O N S E R V AT I O N 
O N  C O U N T R Y
As the traditional owners of the land, Indigenous 

Australians are some of the world’s first – and most 
legendary – scientists. 

Aboriginal communities have been living, hunting 
and farming on Country for 70,000 years. When it comes to 
navigating species decline, their centuries-old observations are 
changing the game for the next generation of land care experts. 

C U L T U R E  C O N N E C T I O N S
As a proud Murri man, University of Canberra associate 
professor and Kamilaroi water scientist Bradley Moggridge 
spends time with Elders in the remote Kamilaroi region 
of Australia listening to some of the world’s oldest 
Indigenous water stories. And it’s no surprise that these 
local mobs know how to best use our ancient waterways 
– where they’re located, how far they run and the cultural 
significance they have for local communities.   

“Much of our [current] policy was developed through 
colonial settler laws, without even considering traditional 
knowledge. Now however, there seems to be a growing 
recognition of the importance of embedding Indigenous 
knowledge into managing our natural resources.” 

“Water is always going to be a key topic for Australia, as it 
is the driest inhabited continent on Earth, and here we have 
thousands of generations of observation to take advantage 
of.” – Kamilaroi water scientist Bradley Moggridge

Y E A R  5 - 6  S E C T I O N

C U L T U R E + S P E C I E S  S U R V I V A L  I N T R O D U C T I O N

We have a lot to learn from Australia’s first scientists.
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Year 5-6

D I D  Y O U  K N O W ? 
The names of many of our iconic plants and 
animals come from Aboriginal words, including:

 Kookaburra: from the Wiradjuri word gugubarra

  Kangaroo: from the Guugu Yimithirr word 
gangurru

 Bilby: from the Ullaroi word bilba

R E A D  M O R E
     DOWNLOAD THE GURRAY APP ON THE APP 

STORE, WHICH TRANSLATES ENGLISH WORDS 
INTO SEVEN ABORIGINAL LANGUAGES. 

    READ MORE ABOUT BRADLEY’S WORK  
AS A KAMILAROI WATER SCIENTIST ON THE 
CAREERS WITH STEM WEBSITE.

https://en.wikipedia.org/wiki/Indigenous_Australians
https://researchprofiles.canberra.edu.au/en/persons/brad-moggridge
https://www.indigenous.gov.au/news-and-media/announcements/iy2019-ancient-words-iconic-australian-animals
https://www.indigenous.gov.au/news-and-media/announcements/iy2019-ancient-words-iconic-australian-animals
https://apps.apple.com/au/app/gurray/id1513495735
https://apps.apple.com/au/app/gurray/id1513495735
https://careerswithstem.com.au/profiles/kamilaroi-water-scientist/
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N AT U R A L  I N S T I N C T S 
Indigenous methods in land care 
are important to combat ecological 
issues like species decline and how 
to encourage bush regeneration. 
Traditional Indigenous seasonal 
calendars are now being used in 
land care, tracking which species are 
active and when. 

In NSW’s Barwon River, 
Brewarrina fish traps made of stones 
were employed to avoid overfishing 
– Murdi Paaki Regional Assembly.

Cool burning or cultural burning 
is the practice of using small fires 
to manage ecosystems to clear 
areas of land but also ensure 
seed regeneration and deliver soil 
nutrients. You can learn more about 
this practice in this ABC video.  
Or read more on the Watarrka 
Foundation website.

  D O W N L O A D  A L L  O F  T H E  L I N K S  I N  T H I S 
B O O K L E T  AT  W W W . S C I E N C E W E E K . N E T . A U /
S C H O O L S / 2 0 2 4 - R E S O U R C E - B O O K - L I N K S /

S TA G E  3  –  C O N S E R V AT I O N  C R I S I S !  Q U E S T I O N S
1.  By the end of the game, which species had increased 

in population number and which had decreased in 
population number? 

2.  Did the overall number of different species drop, that 
is, did you completely lose any of the species that were 
there at the beginning? If so, which species did you have 
left at the end of the game and which did you lose?

3.  List some of the situations on the cards that gave 
you an increase in species number. How many of 
them were due to human efforts and how many were 
due to natural environmental conditions?

4.  List some of the situations that reduced the species 
number in your ecosystem. How many of these were 
due to human impacts and how many were due to 
natural environmental conditions?

5.  Of your responses provided in question 4, which 
actions by humans do you think could be avoided? 

6.  If you continued the game, what do you think might 
happen in the future?

7.  Suggest ways that Indigenous knowledge, such as 
sustainable hunting, could be used to help avoid the 
reduction of biodiversity of species.

8.  Could Indigenous practices such as cultural burning 
support or reduce species diversity in an ecosystem? 
Think broadly, such as the immediate effects of the 
burning and the long-term effects of the burning.

9.  How did playing the game help you learn about how 
species diversity can change over time?

10.  What changes could you make to the game to make it 
a more realistic model of species change over time?

Y E A R  5 - 6  S E C T I O N
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https://www.mpra.com.au/brewarrina-fish-traps
https://youtu.be/RM72NtXxyLs
https://www.watarrkafoundation.org.au/blog/aboriginal-fire-management-what-is-cool-burning
https://www.watarrkafoundation.org.au/blog/aboriginal-fire-management-what-is-cool-burning
https://www.scienceweek.net.au/schools/2024-resource-book-links/
https://www.scienceweek.net.au/schools/2024-resource-book-links/
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S TA G E  3  –  R E A L - W O R L D  C O N N E C T I O N S 
I N D I G E N O U S  K N O W L E D G E  A N D  S P E C I E S  L O S S
1.  What knowledge do Indigenous people have of the 

land and the species that live on it that might be 
missed by non-Indigenous people?

2.  Who is Bradley Moggridge and what special 
knowledge does he have of the land?

3.  How might Bradley be able to help improve the way 
we look after the land and water so that different 
species can survive more sustainably?

4.  Find out about some local plants that have  
cultural meaning or are food to the local First 
Nations People.

5.  Which plants are native to your area? Make  
drawings of some native flowers and plants that 
grow in your area.

6.  Conduct some research from the local council where 
you live to find out about the plant species in your 
area. Who planted the trees in the street or in the 
park? Are they native? How long have they been 
there? Were they chosen for a particular reason? 

7.  Consider what trees you 
would choose for planting 
in public places and why. 
Design a plan for your local 
park to plant native species 
that would help encourage 
birds and insects in order to 
increase species diversity. 

8.  Visit a park in your local 
area and observe the bird 
life and the trees. Are the 
trees native to the area? 
In what way do they have a 
positive impact on the area?

S A F E T Y  F I R S T  –  T E L L  S T U D E N T S  T O  W E A R  A  H AT 
A N D  P U T  O N  S O M E  S U N S C R E E N  B E F O R E  H E A D I N G 
O U T D O O R S  T O  C O N D U C T  T H E I R  R E S E A R C H .  T E L L 
T H E M  N OT  T O  T O U C H  A N Y  A N I M A L S  A N D  T O 
F O L L O W  T E A C H E R  I N S T R U C T I O N S .

Y E A R  5 - 6  S E C T I O N
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1. My friend Eggy

Make an egg your friend for the day! 

The night before, ask an adult to help you hard boil an egg. When the egg is cool enough to handle, decorate it.  

Make sure you include a face. Next day take your egg everywhere with you. Record your adventures together. 

How does having an egg with you affect the other things you want to do?

How might a female wallaby or possum be affected by taking its young joey everywhere it goes? 

2. Design a fish
Design and make your own fish.

Begin by looking at books with photos of fish. 

Then use paper and crayons or felt pens to design your own fish. 

What shape will it have? How big will it be? Where will its fins go? How big will its mouth be? How many eyes will it have? 

When you have designed your fish use plasticine or play dough to make a model of it.

3. My animal mobile

Build an interesting animal mobile that has a fish, an Australian mammal, an Australian bird, an Australian reptile and 

an insect on it.

Find pictures of the animals you need by looking through library books or by searching the Internet. Photocopy, download 

or draw images you want to use. (You may like to ask an adult to help you.) Glue each animal image onto a piece of thin 

cardboard. When the glue is dry, use scissors to cut around the animal’s shape. Use sticky tape to attach each shape to a 

piece of wool or string. Finish your mobile by tying each animal shape to a metal coat hanger.

Hang your mobile onto something where it can hang without touching anything. Move the animal shapes along the hanger 

until the mobile is balanced.

4. On the farm
Make a list of all the kinds of animals that can be found on farms.

Include pest animals and native animals as well as those that farmers raise on their farm. (You may get an adult to help you 

spell the names of the animals.)

Now write your animal list so that the animals are arranged in order of size. e.g. the biggest animal, the second biggest 

animal, the third biggest animal etc until the last name you write will be that of the smallest animal.

Arrange the animals into 2 groups – 1) animals that feed on plants and 2) animals that feed on other animals. Then arrange 

the animals into 3 groups – 1) pest animals, 2) native animals and 3) the farmer’s animals.

Did you know? Scientists arrange animals into groups according to things they have in common.

Extra for whiz kiDs: If your classmates also did lists of farm animals, compare your list to theirs. What animals have they 

written down that you could have used? Add them to your list.

5. Caterpillar care

Carefully capture and care for a caterpillar.

You will need a glass jar with a screw top lid. Ask and adult to puncture small holes in the lid. Look for  

a caterpillar on a plant. Ask an adult to cut off a small piece of the plant the caterpillar is feeding on.  

Place the caterpillar on it and put them both in the jar. Screw the lid on loosely so the caterpillar  

cannot escape but some air can get in. Replace the plant every day or two so the caterpillar  

has plenty of food. (If it is very dry weather add a little water to the plant cutting each day.) 

Keep a diary about your caterpillar until it becomes a moth or butterfly. Use your diary to  

record anything you notice about your caterpillar.

Did you know? Scientists keep note books about their observations.
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1. Hot air balloonHave you ever seen a large, beautiful hot air balloon carrying people through the air early on still,  

sunny mornings? 
Here is a way to make a small hot air balloon of your own.
You will need a hair dryer, a dry cleaner’s plastic bag or a garbage bag, some paper clips, stickers or small  

coloured pictures for decoration, glue and string. Decorate your bag with the stickers or pictures. Give the  

open end of the bag some weight by attaching paper clips evenly around the edge (about 10cm apart). 

Ask an adult to set the hair dryer to ‘medium’ and to hold it underneath your balloon so it fills  

up with hot air. When you feel the bag ‘tugging’ let it go. What happens? Write a few  

sentences to describe what happens to your balloon. 
Did you know? Scientists write about their observations.2. Paper bag maskMake a fun mask!

You will need a paper shopping bag large enough to fit over your head, a sheet of paper,  

scissors, glue and crayons.  Cut out holes in the bag for your eyes and mouth. Use crayons to draw eyebrows,  

nose, cheeks etc. on the bag so it looks like a face. 
Cut out a tongue about 10cm long from the sheet of paper. Colour it and then paste the wide  

part of the tongue to the inside of the mouth hole. (Most of the tongue should stick out of the hole.)  

While you wait for the glue to dry, do a drawing of your mask and its tongue and predict what you  

think will happen to the tongue when you put your mask on and blow out quickly through its mouth. 

Try it out and observe what happens. (You can watch this in a mirror or ask a partner to tell you what happens.) Make 

another drawing of how the tongue looks when you blew through its mouth.  

Did you know? Scientists make drawings of their observations.3. Animals that flyFind pictures of animals that fly. You could use books, magazines or the Internet (with help from an adult). Cut out the 

pictures, or make copies, and then sort them into groups so that each group has something in common. 

Create a poster to show the groups you made. Make sure you can tell others why you grouped the flying animals the  

way you did.

4. Paper planesDoes the kind of paper used to make a paper plane affect how well it flies?

Find out by making paper planes from three different kinds of paper. You could try photocopying paper, newspaper, 

notebook paper, magazine paper and cardboard.  
Make your plane exactly the same way each time, only changing the kind of paper you use. Test each plane by throwing it 

in exactly the same way each time. What did you find out? Discuss your findings with your teacher.

Did you know? Scientists use fair tests like this where they change only one thing (you changed only the type of paper) and 

keep everything else the same (you kept the way you made the planes and the way you threw them).

5. Helicopters and planesMake an illustrated poster about helicopters and planes. Photocopy a picture, or draw one of  

each and paste them onto some cardboard.  
Write notes next to your pictures about the jobs the various parts do to help the helicopter and              

plane to take off, fly and move up          and down. Display your poster in your classroom.
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1. My rock collection

Make a collection of twelve small rocks that you find interesting. Look for your rocks in your  

backyard, at parks and playgrounds, at the beach, in the decorative gravel around stores,  

or anywhere out in nature. 

Use a container like a shoe box or egg carton to display them. You might like to place your  

rocks on top of some cotton wool or crumpled butchers paper to help display them better.

For each rock write a label that says where you found it and the date you found it. Number  

each rock in your collection. Ask your teacher where you can display your rock collection.

Did you know? Scientists make collections of things they are studying.

2. Sand grains
Have you ever looked at sand through a magnifying glass?

You will need at least three different types of sand (e.g. from the beach, a sandpit), a sheet of black paper and a 

magnifying glass. Sprinkle some sand onto the paper. Spread it thinly so you can see individual grains of sand. Look at the 

sand with your magnifying glass. Are there different shapes, sizes and colours? Repeat your experiment with the other types 

of sand? Are they all different or the same? 

Write a few descriptive sentences about what you observed.

Extra for whiz kiDs: Add a drop of vinegar to each type of sand. Does anything happen? (Hint: it might fizz). 

Why would it fizz?
3. Sorting rocks

Sort a rock collection into two or more groups so that all the rocks in the one group have something in common.

You may use your own collection or a class collection.

Try to work out three different ways to group your rocks and then try out each way  

e.g. Can you group them by colour? Do some sparkle in the sun or have specks or  

lines on them?Extra for whiz kiDs: If your classmates also did this activity, look at the way they have

grouped their rocks. Try to work out which features they used to group them. 

Did you know? Scientist group things according to what they have in common.

4. Uses for rocks
Use a digital camera to take pictures that show four different ways we can use rocks e.g. we use them to make roads.

(If you live in an area where you cannot do this then look in magazines and books for pictures of four different uses for rocks 

and make photocopies of them.)

Use your pictures or copies to make a chart about Uses for Rocks. Display your poster in 

the classroom.Did you know? Scientists make picture charts like this to inform us about the uses of things.

5. Comparing sand and soil

You will need some sand and some soil for this activity.

Observe the sand and soil carefully to answer these questions.

• What things can you see in the soil? What things can you see in the sand? 

• What does the soil feel like? What does it smell like? 

• What does the sand feel like? What does it smell like? 

•  What happens when you squeeze the soil in your fist? Does it stay together?  

How about the sand? 

• Suggest something that you could add to sand to make it hold together better. 

Write some sentences about what you have found out.

Did you know? Scientists ask questions to help them work out ways to 

identify something. 
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1. Our wandering contine
nts  

Did you know that the Earth’s landmasses are continually moving? Do you know why? Research the following questions: What is the theory of 

plate tectonics? What is Pangea? Is the Earth’s surface stable and stationary now? Was it ever in the past? Will it be stable in the future? Which 

ocean is growing in size? Which is shrinking? Why this is occurring? Provide a 1 page report to your teacher. To get you started - Find the 

‘Teachers Domain’ website on the Internet and search for Plate Tectonics: an Introduction. 

2. The world’s worst recorded t
sunami  

At the time of printing this card, the 26 December 2004 tsunami, which originated off the west coast of Indonesia, was the worst in recorded history. 

Find out more about this tsunami by doing some research on the following questions: What caused the tsunami? How did it change as it reached 

land? How long did it take to travel across the Indian Ocean? Have a discussion with your teacher on what you found out.

To get you started - Find the ‘Teachers Domain’ website on the Internet and search for anatomy of a tsunami.  

3. Quakes, volcanoes
 and plates  

Did you know that there is a relationship between tectonic plates, earthquakes and volcanoes? What is this relationship? Using the Internet and/or 

books from your school or local library, research and provide an illustrated ½ page report to your teacher. 

To get you started - Find the ‘Teachers Domain’ website and search for tectonic plates, earthquakes and volcanoes. 

4. Making plasticine
 fault models  

Make models of three kinds of earthquake fault lines (dip slit, strike slit, oblique) and discover how each type moves. Search for fault motion 

animations on the Internet to find out about each type of fault.

You’ll need 3 different colours of plasticine and a knife to cut each fault line. Label each fault type. Show your teacher and explain how each fault moves.

For  bonus stars - Find out what these types of faults are – convergent fault, divergent fault and transform fault. Match them up to your 

plasticine models and add these new labels to your models. Show your teacher.

5. Where will Australia be in a m
illion years tim

e?  

Did you know that the Earth’s crust is continually moving? Do a web search for NASA’s global velocities map. Copy and paste it into a word 

document and print it out. Use it to answer the following questions: In what direction is Australia moving? At what rate is Australia moving? What 

evidence is there that the Pacific Ocean is increasing in size and that the Atlantic Ocean is decreasing in size? Write a statement about the direction 

of movement of the Earth’s continents and about the rates of movement of Africa and Australia. Provide your answers in a newspaper article.

(Hint: Locate the scale first and then carefully look at the direction and length of the arrows on the map).

6. Earthquake testing tabl
e 

To determine which types of buildings and materials best withstand earthquakes, scientists use special testing tables as working models. Build a 

simple ‘shake’ table for yourself. You’ll need packing or masking tape, a firm plastic or metal lid at least 9 cm in diameter, a wooden board (like a 

cheese board) to fit over the lid, marbles with a diameter larger than the depth of the lid and a shallow cardboard box (the lid from a fruit box or 

board game is ideal). Tape the underside of the lid firmly to the centre of the wooden board. Put the marbles into the box and then place the board, 

lid side down, on top of the marbles, ensuring that all the marbles are captured under the lid. Now place some items you want to test on the board 

(e.g. house of blocks) and simulate an earthquake by sliding the box back and forth on a hard surface or by quickly and repeatedly tapping on one 

side of the board and then the other. What happens? Show your teacher your working model. 

For  bonus star - Describe why scientists need working models for research

7. Quaking buildings  

Make some simple buildings and test them on the shake table (See the previous activity). Make sure you do a fair test. 

Consider these things: a building’s shape – whether its plan is L, T, U, H, +, or O shaped; the kind of material the building is made of; the building’s 

height; the type of soil underneath the building. Construction materials could include sugar cubes (1 box per structure), peanut butter (as mortar), 

double-sided tape, Styrofoam, cardboard, paddle pop sticks and clay. Give a 5 minute talk to your class about what you did, your results and what 

you found out. 

For   bonus stars - The 2010 Haitian earthquake (mag. 7.0) caused far more damage than the 2010 Chilean one (mag. 8.8). Research and 

write a 1 page magazine article on why this was so.

8. Tsunami detectors    

Did you know that tsunami detection buoys are strategically placed in oceans around the world? They are designed to detect tsunamis in time to 

warn countries of any impending danger. Find out more about these buoys by doing a web search for tsunami detection buoy map. Look carefully 

at the map and scroll over it to answer these questions: Which countries have tsunami detection buoys in place? How many buoys existed before 

the Indonesian tsunami on 26 December 2004? How many are there now? Write a short statement about why you think the Indonesian tsunami 

affected the number of detection buoys now in place. Print out the map and highlight the buoys that existed before the earthquake; and any that 

you think might not be working. Put your research into a 1 page report for your teacher.

9. Liquefaction: What an action!  


What happens to sandy or fine-grained soils when an earthquake shakes them up? What can happen to the buildings on these types of soils? 

To find out you will need a metal or heavy plastic pan (at least 9 cm deep), sand, water, a smooth brick and a rubber mallet.  

Fill the pan with sand. Put it on a flat surface and then pour in water to just below the surface of the sand. Wriggle the brick into the sand so it 

stands like a tall building. Very gently and repeatedly tap the side of the pan with the rubber mallet and observe what happens to the sand and the 

brick. Show your teacher your model and explain what you did, your results and what you found out. 

For   bonus star - Find out about the liquefaction that occurred during the 2010 and 2011 Christchurch earthquakes. Give a detailed 

explanation to your teacher.

10. Why is it so?  
  

Australia has had very few earthquakes. Research and make a poster to show why this is so. (Referring to Activity 1 will help you.) 
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1. Perfect yoghurt  Yoghurt is easy to make. You’ll need ½ cup skim milk powder, about 1½ cups of lukewarm water, 1 tablespoon of natural set yoghurt, a hand 

whisk, a small pottery or crockery bowl and a small hand towel. Mix the milk and water and then mix in the yoghurt. Cover the bowl and leave  

in a warm place until the yoghurt is the thickness you’d like (4-5 hours in a warm climate), and then refrigerate it. How does it compare with  

your favourite brand? Prepare a poster on what you did, your results and what you have found out. 

For  bonus stars - Experiment to find out which other kinds of yoghurt can be used to start the yoghurt-making process. Include this 

information on your poster.2. Fruit jelly science Did you know that some kinds of fruits should not be added to a fruit jelly? See if you can find out which ones. 

Chop up some fruit into small pieces. (Start with fruits like orange, banana, kiwifruit, pawpaw, pineapple or grapes). Put each kind into a separate 

small dish. Mix up some jelly crystals according to instructions and add some jelly mixture to each bowl but leave some jelly for a ‘jelly only’ bowl. 

Put all the bowls in the fridge to set. What happens? Write a 1 page report on what you did, what you noticed and what you have found out.

For  bonus star - Explain why you had a ‘jelly only’ bowl OR research the science behind what happens when jelly sets and include this in your report.

3. Ripening bananas What changes can be noticed as bananas ripen? Use your senses of smell, taste, sight and touch. 

You’ll need to start with some green bananas and observe them very carefully as they ripen. Cut one up each day so you can notice any changes 

that occur inside as well. Keep a diary on what you did, what you noticed and what you found out happens as bananas ripen.

4. Popping corn Want to investigate what corn makes the best popcorn? You’ll need a saucepan with a glass lid, cooking oil, two small handfuls of popping  

corn and a pair of pliers. Use the pliers to gently crush, but not break-up, half the corn. Cook the crushed corn and then the uncrushed corn, 

according to the packet directions. What differences did you notice? Which kind of corn pops best? Choose a suitable way to present your findings.

For  bonus star - Briefly report on the science behind the popping of corn. Try an Internet search for popping corn science.

5. Cleaning silver  Is there any silver jewellery or cutlery in your household that needs cleaning? Try this. You’ll need a heatproof dish or pan large enough to 

completely immerse the silverware in, aluminium foil to completely cover the inside of the dish, enough water to fill the dish, a kettle, one litre boil-

proof plastic jug and baking soda. Boil the water and pour it into the jug. Add baking soda at the rate of ¼ cup per litre of water, stir and wait about 

a minute. Place the silverware in the lined dish. Gently pour the hot solution over the silverware. Observe for up to 15 minutes. Rinse and dry the 

silverware. Explain your observations to your teacher.
For  bonus star - Briefly report on the chemistry behind this way of cleaning silver. Try an Internet search for cleaning silverware.

6. When goo becomes glue Your task is to invent the best glue you can by using only gelatine, milk, flour, plastic cups, plastic spoons and cotton swabs. Test out each kind of 

glue you make. (Fair testing is important in this activity.) Write a 2 page report on your action plan, your results and what you have found out. 

For  bonus star - Find examples of three plants and animals that produce sticky substances like glue. Include this in your report.

7. My household plastics collection 
Disposal of plastics is becoming a problem. To assist in their disposal and recycling code numbers (1-7) are used. 

Collect samples of different types of household plastics. Find the recycling code for each sample (this might even be on the plastic). Find out which 

kinds are recycled by your local council. Then, create your own chart displaying your samples and the information you found out about them. 

For   bonus star - Use the recycling code to identify the type of plastic you’ve collected, its properties and common uses. Include this information 

in your chart.
8. Salad dressing science  Salad dressings are easy to make. They involve mixing materials but no chemical changes occur. 

Find your own recipe for a salad dressing using simple ingredients like cooking oil, vinegar, garlic, pepper and salt. (A screw top jam jar is a great 

container to use when mixing dressing.) Use this mixture to detect which ingredients are soluble, form suspensions, are immiscible or form an 

emulsion. Negotiate with your teacher on how you will present your findings.

For   bonus stars - Which ingredient in a salad dressing makes a salad wilt? Design a test to answer this question, test it out and report 

on your findings.
9. Make your own household cleanser 
You can make your own cleansers using common household chemicals. They can work well, and be safer and cheaper than commercial ones. Find 

a recipe to make a cleanser for cleaning one of the following – hand basin, toilet, stainless steel sink or wooden or tile floor. Show it to your teacher 

to check that it is safe to make. Make it up and put it into a suitable container. Be sure to label what’s in the container. Try out your cleanser. How 

does it compare with the bought cleanser? Keep a photographic record on what you did and what you found out. 

10. Plop and fizz!   When you drop an Alka-Seltzer® (or similar antacid) tablet into water a chemical reaction releases carbon dioxide (CO
2) causing the water to fizz. 

Can you make Alka-Seltzer® fizz faster or slower by changing the temperature of the water? 

Put 250 mL of cold tap water and a thermometer in a glass. Note down the temperature of the water. Drop an Alka-Seltzer® tablet into the water 

and use a stopwatch to time how long it takes for the tablet to completely dissolve. Repeat the trial 3 times to make it a fair test. 

Repeat the experiment using water of at least 5 different temperatures (hot to icy cold). Present your findings on a graph or in a table.
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1. Where did Antarctica come from?  

Did you know that Antarctica hasn’t always been at the South Pole? Your task is to find out where it has been and you will need to provide evidence 

for this. Give your teacher an illustrated 1 page report about what you found out. To get you started – Try an Internet search for Origins of Antarctica. 

2. Antarctica and the Arctic 

What differences are there between Antarctica and the Arctic? Do some research and find out about their physical differences, as well how their 

flora and fauna differ. Negotiate with your teacher about how you will present your findings.

3. Earth’s Poles 
Did you know that there are two kinds of North and South Poles – geographic and magnetic? Do some research and make a list of the differences 

between the poles. Support your list with a diagram or two.

4. Colourful icebergs 

Did you know that icebergs come in various colours and some are even striped? Do some research on why icebergs can appear white, blue, green, 

black and striped. Create an illustrated poster or PowerPoint presentation on your findings.

5. Polar ice and sea level change 

Is climate change already affecting polar ice and sea levels? Will this affect increase? What is the evidence? Find out answers to these questions. 

Write and illustrate an advertisement for a magazine that demonstrates the results of your research. To get you started – Try Internet searches for 

Arctic ice and sea level change and Antarctic ice and sea level change. 

6. Melting polar ice 

The ice in the Arctic is floating on the sea, while Antarctic ice is mostly on land. If both are melting, which is affecting sea level the most? Here’s how 

you find out. You will need 2 clear plastic cups, a permanent marker pen, a small glass pill bottle with lid, soil, water and 2 ice cubes. Tightly pack 

the pill bottle with soil and screw the lid on firmly. Put the pill bottle into one cup. Half fill each cup with water. (The top of the pill bottle should be 

just above the water.) Put one ice cube on top of the pill bottle (this represents ice sitting on Antarctica’s land mass). Put the other ice cube into the 

second cup (this represents the North Pole ice floating on the sea). Mark the water level in each cup. Observe what happens to the water level in each 

cup when the ice has melted. In which cup has the water level increased more? Which do you think will contribute more to a rise in sea level – ice 

melting in the Arctic or the Antarctic? Write a 2 page report on what you did, your results and what you found out.

7. Pack ice and sheet ice 

What is the difference between pack ice and sheet ice? Tell your teacher about these differences.

8. Freezing the sea  

Have you ever wondered why the oceans around Antarctica don’t freeze solid? Here’s how to find out why. You will need a freezer, a spoon, water, 

rock salt, 2 plastic cups and a marker pen. ¾ fill the each cup with water. Add 3 big spoonfuls of salt to one cup. Stir until the salt dissolves. Mark 

this glass with ‘S’. Place both cups into the freezer. Carefully observe them every four hours and then after they have been in the freezer overnight. 

Provide a verbal report to your teacher ensuring you tell them about what you did, your observations and what you have found out.

9. Ice core science 

Did you know that scientists take ice core samples from the polar regions to determine what the climate was like in the past? Annual layers of 

summer and winter snow can be detected, and gases and fall out from volcanic eruptions, large fires and dust storms that have occurred around 

the world get trapped in the ice. To make a model of an ice core over 5 days you’ll need a freezer, water, a clear fizzy drink like soda water, a 

disposable plastic cup, tiny amounts of ash (e.g. from a mosquito coil), cracked pepper, scissors and paper towel. 

On day 1 about ¼ fill the cup with water and put it into the freezer. On day 2 take the cup out of the freezer and sprinkle ash on top to represent the 

ash fall out from a large volcanic explosion. Add ¼ cup of water. Use your finger to sink any ash that floats. Return the cup to the freezer.

On day 3 take the cup out of the freezer and sprinkle some cracked pepper on top of the ice to represent the fall out from a very large fire (e.g. from 

Australia). Add ¼ cup off water. Return the cup to the freezer. On day 4 take the cup out of the freezer and add ¼ cup soda water. Return the cup 

to the freezer. On day 5 take the cup out of the freezer, place it on some absorbent paper. Use scissors to cut the top of the cup so you can tear 

it to remove your ice core.  Place the core on the absorbent paper and carefully observe it. Draw a labelled diagram to show the ice, gas, volcanic 

ash, fire ash and each year represented in your sample. 

For   bonus stars - Find a picture of an ice core sample by doing an Internet search for Ice core pictures. Copy and label it and include 

descriptions of the features in the core.

10. Antarctic krill   

Did you know that many animals in the southern oceans depend either directly or indirectly on small crustaceans called krill as a food source?

Do some research to answer to these questions: What are krill and what do they need to live? Why are they so important to penguins and southern 

ocean animals? Since the 1970s krill populations have decreased dramatically. What do scientists think has caused this? Why might climate 

change further reduce krill populations? Use your answers to write a 1 page report on Antarctic krill.

11. Penguins, polar Bears and climate change   

Choose EITHER penguins (from Antarctica) OR polar bears (from the Arctic) and research the following questions. Is climate change already 

affecting this animal? Will this affect increase? What is the evidence? To get you started – Try an Internet search for penguins and climate change 

or polar bears and climate change. Write a brief magazine article on your findings. 

For   bonus stars -  Conduct research for both animals and compare them in your magazine article.

12. Hearing loss in Inuit males   

Did you know that lifestyle changes have lead to hearing loss in Inuit males? (The Inuit are indigenous people who live in the Arctic.) Do some 

research to find out why this is happening. Do a 3 minute illustrated talk to your class about this problem. Include a diagram or two showing the 

part of the ear that is affected. 

SPECTRA is an activity card based science award program 
developed by ASTA for students between Years 1 and 10. 

SPECTRA provides students with a range of engaging practical 
and observational activities, research tasks, experiments and 
projects using everyday items. Students complete activities to earn 
certificates relating to different science topics.
SPECTRA can be used:

• as a class activity;
• to extend capable students;
• to encourage and inspire students that find science a challenge;
• in science clubs, homeschooling and community groups.

New curriculum content
coming soon! 

SPECTRA
A W A R D S

SPECTRA
Science Program Exciting Children 

Through Research Activities

http://asta.edu.au
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A I M
To create a model wetland in order to 
investigate whether access to water increases 
the number of species living in an area. 

B A C K G R O U N D    
Water is vital for survival and building wetlands 
is just one way to help increase species 
diversity. An example of a wetland can be 
found at Gayini. Gayini is an environmentally 
and culturally significant property on the 
Murrumbidgee floodplain, referred to as the 
‘Kakadu of the south’. It was a privately owned 
88,000 ha property in NSW that was handed 
back to the Nari Nari Tribal Council to ensure 
the protection of ecologically vital wetlands and 
Aboriginal heritage sites. Watch the plan here: 
Exploring Gayini, Nari Nari Country

Also look at an aerial view of the wetlands. 

G AY I N I  A E R I A L  V I S I O N   
In this investigation, you will set up and 
monitor two sites – one with access to water 
(Site 1) and one without water (Site 2). The 
site with water can include a pond (water in 
a container), rain (hosing water on the site), 
flooding (creation of a puddle), or any other 
ideas you have that can model a wetland 
and is suitable to carry out in your learning 
environment. If you do not have access to a 
suitable outdoor area and are able to set up a 
few similar plants indoors then providing water 
to some and not to others will also help observe 
the need for water in order to support living 
things. The following instructions assume 
access to an outdoor area.

S A F E T Y  F I R S T  –  R E M I N D  S T U D E N T S  
T O  W E A R  A  H AT  A N D  P U T  O N  S O M E  
S U N S C R E E N  B E F O R E  H E A D I N G  O U T D O O R S  T O  S E L E C T 
A N D  P R E P A R E  Y O U R  R E S E A R C H  S I T E ( S )  A N D  W H E N 
G AT H E R I N G  Y O U R  D ATA .  A L S O  R E M I N D  T H E M  N OT 
T O  T O U C H  A N Y  A N I M A L S  A N D  T O  F O L L O W  T E A C H E R 
I N S T R U C T I O N S  AT  A L L  T I M E S .

W H AT  Y O U  W I L L  N E E D
  One large or two smaller distinct undercover sites around 

your school that have similar amounts of shade, soil type, 
exposure to wind, temperature, leaf litter etc. Make sure 
each site is not in a busy area, such as near a footpath.

  Two waterproof containers that are the same shape, colour 
and size, such as a couple of clean, recycled food containers.

  Access to tap water with a hose or watering can to 
deliver water.

W H AT  T O  D O  
1.  Decide on the site or sites you will use for the investigation.

2.  Bury a container in the soil at each end of the chosen 
site(s). The containers should be buried so that the rim is 
just above the soil (so that it looks like a miniature pond).

3.  Record the initial biodiversity around these artificial 
‘ponds’ – they should be similar at the beginning of the 
investigation due to the sites themselves being similar. 
Record your observations in Data Table 1 below.

4.  Now fill one of the containers with water. 
Call this Site 1. Call the site without the water Site 2.

5.  Spray water at Site 1 around the area near the water-
filled container. This will act as ‘rain’ and keep water in 
the ‘pond’ container.

6.  Each day, return to the two sites and continue to monitor 
any changes in biodiversity. This can include actual 
organisms at the site, or evidence of their presence, such 
as droppings. Add the observation record to the data table. 
Look at the plants around the ‘ponds’ and record any 
observations. This could include scats (poo), tracks, fur or 
feathers, or direct observations of plants, animals or fungi.

7.  During the course of your data collection, keep the 
container full of water at Site 1 and the area around it 
regularly watered.

8.  Continue to observe any species found at the sites by 
recording the type of observation (and an identification, 
if possible) in Data Table 1.

9.  On completion of the investigation, remove the 
containers from the soil and examine underneath for 
evidence of organisms living there. Add any species and 
the number found to Data Table 1.

10.  At the end of your observation period, add up the  
total number of species at each site and record in  
Data Table 2.

Sc
ie

ntif
 c InvestigationS TA G E  3  – 

S C I E N T I F I C  I N V E S T I G AT I O N 
E X A M I N I N G  T H E  E F F E C T  O F  W AT E R 
AV A I L A B I L I T Y  O N  S P E C I E S  D I V E R S I T Y

https://www.natureaustralia.org.au/what-we-do/our-priorities/land-and-freshwater/land-freshwater-stories/gayini/
https://www.youtube.com/watch?v=SmNIfFFHzpE
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R E S U L T S
Data Table 1 – different organisms observed at each site over time

Data Table 2

O B S E R V AT I O N  T Y P E  A N D  O R G A N I S M S  F O U N D  AT 
S I T E  1  –  A D D E D  W AT E R

O B S E R V AT I O N  T Y P E  A N D  O R G A N I S M S  F O U N D  AT 
S I T E  2  –  N O  A D D E D  W AT E R

T OTA L  N U M B E R  O F  O R G A N I S M S  AT  S I T E  1  
–  A D D E D  W AT E R

T OTA L  N U M B E R  O F  O R G A N I S M S  AT  S I T E  2  
–  N O  A D D E D  W AT E R

Q U E S T I O N S  T O  AS K  
1.  Make a ‘Before’ and ‘After’ bar graph of the number of organisms 

at each site. The number of species can be added to the Y-axis. 
On the X-axis, add labels for the two sites, showing the number 
of species both before and after.

2.  As has been shown around wetlands, it is expected that a 
greater number of species can be found when there is access 
to water. Did your results support this? If yes, was there a 
significant increase in the number of species at Site 1 at the 
end of the experiment? If not, do you think monitoring your 
sites over a longer period of time would have made a difference 
to the results?

3.  Do you think this investigation acts as a model for a mini pond 
or mini wetland? Justify your response.

4.  Why do you think a container was buried at Site 2 but not filled 
with water?

5.  Do you think the results of this investigation would be the same 
if conducted in different seasons or different climates?

6.  Identify any problems you encountered during this investigation 
and describe how you overcame them.

7.  If someone else wanted to set up this investigation, what advice 
would you give them?

8.  Write a conclusion for this investigation that addresses the 
aim.

Y E A R  5 - 6  S E C T I O N
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You’ve been tasked to be a conservation detective for the Nari Nari 
Tribal Council. These traditional custodians are using modern and 
ancient techniques to monitor and improve wildlife conservation, 
water use and food production. Gayini is a vast 88,000 ha property 
owned and managed by Nari Nari Tribal Council. With the not-
for-profit organisation The Nature Conservancy and tech company 
Nearmap, they are using traditional land practices and technology 
to better manage this important wildlife area that’s part of the 
Murray Darling Basin.

Research a land management plan that uses digital technologies 
to help the council manage this area. Create a presentation to 
share with your class. 

S TA G E  3  –  D I G I TA L  A C T I V I T Y
OT H E R  I D E AS 
  Research an Indigenous land management 

practice, such as fire management, seed 
collecting or fish traps.

  Associate Professor Bradley Moggridge 
from the University of Canberra 
and Brett Rowling from ANSTO 
are Indigenous scientists who are 
combining Indigenous knowledge with 
advanced technologies to improve our 
understanding of species survival in 
water systems. Invite an Indigenous 
person to speak with your class about 
protecting species in nature. 

  Create a database of different plant 
and animal species in your local area, 
including their scientific names, 
common names and Indigenous names.

Y E A R  5 - 6  S E C T I O N

D
ig
ital Activities
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U P  T O  2 3 . 5  M I L L I O N  F E R A L  P I G S  A R E  S P R E A D  A C R O S S 
A B O U T  H A L F  O F  A U S T R A L I A .  QUEENSLAND GOVERNMENT

F E R A L  C AT S  H AV E  A L R E A D Y  D I R E C T LY  C O N T R I B U T E D 
T O  E X T I N C T I O N S  O F  T H E  R U S T Y  N U M B AT ,  T H E  D E S E R T 
B A N D I C O OT ,  T H E  B R O A D - F A C E D  P OT O R O O  A N D  T H E 
C R E S C E N T  N A I L - TA I L  W A L L A BY .  SHUTTERSTOCK

T E C H  T O 
T H E  R E S C U E

T echnology, and the people who create it, play an 
important role in addressing species survival. 

This is particularly true when it comes to the threat 
of feral animals – one of the biggest contributors 

to species extinction. Predators such as red foxes and 
cats have a hugely destructive impact on native wildlife, 
with the Invasive Species Council stating that these 
animals have probably contributed to the extinction of 
all but two of the 21 completely extinct marsupials and 
rodents in Australia. Cane toads, introduced by humans 
to control pest beetles, have caused a devastating decline 
in native species by poisoning goannas and quolls. Feral 
rabbits, horses and deer are also causing ecological and 
agricultural problems across Australia.

While people caused many of these issues, we’re also 
adept at helping fix them. Researchers and managers 
use sensor technology (attached to collars) to track feral 
animals, and farmers use pig traps equipped with cameras 
and motion sensors to remotely capture feral pigs. 

Science also plays a big part, through biological control 
methods. For example, back in 1996, rabbit calicivirus 
disease was introduced in Australia to reduce rabbit 
numbers. This kept numbers low for a decade before the 
rabbits developed immunity. Another strain of the virus 
was introduced in 2015. Since rabbits compete with so 
many native mammals for food, it’s essential to try to 
keep the population low.

Y E A R  7 - 8  S E C T I O N

T E C H  &  S O C I E T Y + S P E C I E S  S U R V I V A L  I N T R O D U C T I O N

Drones, sensors, AI and people power are all 
pitching in to preserve species diversity.

SH
UT

TE
RS

TO
CK

Year 7-8

T H E  R E D  F O X  H AS  P L AY E D  A 
B I G  P A R T  I N  T H E  D E C L I N E  O F 

G R O U N D - N E S T I N G  B I R D S ,  S M A L L 
T O  M E D I U M -  S I Z E D  M A M M A L S 

( L I K E  T H E  B I L BY ) ,  A N D  R E P T I L E S 
( S U C H  AS  T H E  G R E E N  T U R T L E ) .

https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/ag-food/nrs/animal-annual-report-2011-12/pig.pdf
https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/ag-food/nrs/animal-annual-report-2011-12/pig.pdf
https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/ag-food/nrs/animal-annual-report-2011-12/pig.pdf
https://www.agriculture.gov.au/sites/default/files/documents/factsheet-tackling-feral-cats-and-their-impacts-faqs.pdf
https://www.agriculture.gov.au/sites/default/files/documents/factsheet-tackling-feral-cats-and-their-impacts-faqs.pdf
https://www.agriculture.gov.au/sites/default/files/documents/factsheet-tackling-feral-cats-and-their-impacts-faqs.pdf
https://www.agriculture.gov.au/sites/default/files/documents/factsheet-tackling-feral-cats-and-their-impacts-faqs.pdf
https://invasives.org.au/our-work/feral-animals/
https://invasives.org.au/our-work/feral-animals/
https://www.bushheritage.org.au/what-we-do/landscape-management/ferals
https://www.bushheritage.org.au/what-we-do/landscape-management/ferals
https://www.bushheritage.org.au/what-we-do/landscape-management/ferals
https://invasives.org.au/our-work/feral-animals/
https://invasives.org.au/our-work/feral-animals/
https://invasives.org.au/our-work/feral-animals/
https://www.csiro.au/en/research/indigenous-science/managing-country/tracking
https://www.csiro.au/en/research/indigenous-science/managing-country/tracking
https://www.abc.net.au/news/rural/2020-07-16/feral-pig-trap-technology-linked-to-mobile-phone/12453226
https://www.abc.net.au/news/rural/2020-07-16/feral-pig-trap-technology-linked-to-mobile-phone/12453226
https://www.dcceew.gov.au/environment/invasive-species/feral-animals-australia
https://www.dcceew.gov.au/environment/invasive-species/feral-animals-australia
https://www.dcceew.gov.au/environment/invasive-species/feral-animals-australia
https://www.agriculture.gov.au/sites/default/files/documents/european-red-fox.pdf
https://www.agriculture.gov.au/sites/default/files/documents/european-red-fox.pdf
https://www.agriculture.gov.au/sites/default/files/documents/european-red-fox.pdf
https://www.agriculture.gov.au/sites/default/files/documents/european-red-fox.pdf
https://www.agriculture.gov.au/sites/default/files/documents/european-red-fox.pdf
https://www.agriculture.gov.au/sites/default/files/documents/european-red-fox.pdf
https://www.agriculture.gov.au/sites/default/files/documents/european-red-fox.pdf
https://www.agriculture.gov.au/sites/default/files/documents/european-red-fox.pdf
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READ MORE
     FROGID (AUSTRALIAN MUSEUM)
     TRACKING FERAL ANIMALS WITH SENSOR 

TECHNOLOGY (CSIRO)

  D O W N L O A D  A L L  O F  T H E  L I N K S  I N  T H I S 
B O O K L E T  AT  W W W . S C I E N C E W E E K . N E T . A U /
S C H O O L S / 2 0 2 4 - R E S O U R C E - B O O K - L I N K S /

Y E A R  7 - 8  S E C T I O N

Z O O S ,  G A R D E N S  A N D  P A R K S
Another way society is preserving species diversity is 
through zoos and marine and national parks. These 
settings educate the public about specific animals’ 
conservation status, provide research and aid species 
conservation through breeding programs. For example, 
Taronga Zoo works with research institutes, government 
and universities on everything from creating bilby 
breeding sanctuaries to counter local extinction due 
to introduced predators, to developing scent-based 
management tools for dingoes and wild dogs, to manage 
their movements with the aim of protecting livestock.  

Similarly, botanic gardens and arboretums are effective 
at conserving different species of plants. The world’s 
botanic gardens hold at least 30% of all known plant 
species, and protect 41% of those classed as threatened. 
Locally, scientific researchers at the Royal Botanic Gardens 
Victoria are working on the propagation of endangered 
native orchids, while the Botanic Gardens of South 
Australia are collaborating with the South Australian Seed 
Conservation Centre to have at least 90% of their state’s 
threatened plant species in a seed bank by 2025. The 
global seed bank holds over 1 million crop samples!

 
S AY  C H E E S E !
Technology can directly assist endangered species, too. 
Camera trapping is used to keep track of long-tailed 
dunnart populations sharing the same location as a feral 
fox, and acoustic monitoring gathers data on breeding by 
platypuses – a species that’s preyed upon by foxes, cats 
and dogs. 

Drones are used to identify, count and measure 
endangered native animals like scalloped hammerheads 
and western quolls, and AI has even located and 
identified koalas by analysing infrared images drones 
have captured.

Smart phones can help as well. Through citizen 
science apps, everyone can collect data for scientific 
researchers, who then gain insights into animal and plant 
populations. FrogID is an initiative of the Australian 
Museum Research Institute. Over 1 Million frogs and 
220 species have been recorded in Australia since it was 
launched in 2017. 

“We aimed to gather the data that we need to help 
make more informed conservation decisions on behalf 
of Australia’s frogs and the environment in general, 
and we’ve done that,” explains Dr Jodi Rowley, the 
lead scientist of FrogID. “But the job doesn’t end now, 
we need a long-term dataset so that we can better 
understand the impact of a changing environment. 
Alongside creating a long-term data set and gathering 
frog records from across the country, we’re hoping to 
incorporate machine learning/artificial intelligence into 
the project.”

THE ARTHUR RYLAH INSTITUTE IN VICTORIA HAS USED WHITE-
FLASH CAMERAS TO DETECT THREATENED SPECIES SUCH AS 
LEADBEATER’S POSSUM AND LONG-FOOTED POTOROOS.
ARTHUR RYLAH INSTITUTE FOR ENVIRONMENTAL RESEARCH

D R O N E S  U S E  A R T I F I C I A L  I N T E L L I G E N C E  T O 
S C O U R  F O R E S T S  F O R  K O A L AS .
NSW WILDLIFE DRONE HUB/NSW DEPARTMENT OF PLANNING AND ENVIRONMENT

D R  J O D I  R O W L E Y , 
C O N S E R V AT I O N 
B I O L O G I S T  A N D  L E A D 
S C I E N T I S T  O F  F R O G I D .
AUSTRALIAN MUSEUM/JAMES ALCOCK

https://australian.museum/get-involved/citizen-science/frogid/
https://www.csiro.au/en/research/indigenous-science/managing-country/tracking
https://www.csiro.au/en/research/indigenous-science/managing-country/tracking
https://www.scienceweek.net.au/schools/2024-resource-book-links/
https://www.scienceweek.net.au/schools/2024-resource-book-links/
https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Rural_and_Regional_Affairs_and_Transport/Completed_inquiries/Pre_1999/wild/report/c18
https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Rural_and_Regional_Affairs_and_Transport/Completed_inquiries/Pre_1999/wild/report/c18
https://taronga.org.au/conservation-and-science/current-research/greater-bilby
https://taronga.org.au/conservation-and-science/current-research/greater-bilby
https://taronga.org.au/conservation-and-science/current-research/greater-bilby
https://taronga.org.au/conservation-and-science/current-research/scent-based-management
https://taronga.org.au/conservation-and-science/current-research/scent-based-management
https://taronga.org.au/conservation-and-science/current-research/scent-based-management
https://www.bgci.org/news-events/worlds-botanic-gardens-contain-a-1-3-of-all-known-plant-species
https://www.bgci.org/news-events/worlds-botanic-gardens-contain-a-1-3-of-all-known-plant-species
https://www.bgci.org/news-events/worlds-botanic-gardens-contain-a-1-3-of-all-known-plant-species
https://www.bgci.org/news-events/worlds-botanic-gardens-contain-a-1-3-of-all-known-plant-species
https://www.rbg.vic.gov.au/science/research/
https://www.rbg.vic.gov.au/science/research/
https://www.rbg.vic.gov.au/science/research/
https://www.botanicgardens.sa.gov.au/science-conservation/seed-conservation-centre
https://www.botanicgardens.sa.gov.au/science-conservation/seed-conservation-centre
https://www.botanicgardens.sa.gov.au/science-conservation/seed-conservation-centre
https://en.wikipedia.org/wiki/Svalbard_Global_Seed_Vault
https://wwf.panda.org/discover/our_focus/wildlife_practice/camera_traps/
https://wwf.panda.org/discover/our_focus/wildlife_practice/camera_traps/
https://wwf.panda.org/discover/our_focus/wildlife_practice/camera_traps/
https://wwf.org.au/blogs/rewilding-the-platypus/
https://wwf.org.au/blogs/rewilding-the-platypus/
https://theconversation.com/critically-endangered-scalloped-hammerheads-gather-in-seas-off-perth-they-need-protection-213258
https://theconversation.com/critically-endangered-scalloped-hammerheads-gather-in-seas-off-perth-they-need-protection-213258
https://www.australianwildlife.org/drone-tech-tracks-reintroduced-quolls-at-mt-gibson-wildlife-sanctuary/
https://www.australianwildlife.org/drone-tech-tracks-reintroduced-quolls-at-mt-gibson-wildlife-sanctuary/
https://cosmosmagazine.com/nature/mapping-australian-wildlife-with-the-help-of-drones-ai-and-citizen-scientists/
https://cosmosmagazine.com/nature/mapping-australian-wildlife-with-the-help-of-drones-ai-and-citizen-scientists/
https://www.frogid.net.au/science
https://australian.museum/about/organisation/media-centre/frogid-one-million-records/
https://australian.museum/about/organisation/media-centre/frogid-one-million-records/
https://australian.museum/about/organisation/media-centre/frogid-one-million-records/
https://www.ari.vic.gov.au/research/field-techniques-and-monitoring/camera-trapping
https://www.ari.vic.gov.au/research/field-techniques-and-monitoring/camera-trapping
https://www.ari.vic.gov.au/research/field-techniques-and-monitoring/camera-trapping
https://www.ari.vic.gov.au/
https://www.environment.nsw.gov.au/research-and-publications/our-science-and-research/our-research/land-and-biodiversity/wildlife-drones
https://www.environment.nsw.gov.au/research-and-publications/our-science-and-research/our-research/land-and-biodiversity/wildlife-drones
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R I B B I T - I N G  S T U F F 
Dr Jodi Rowley is a conservation biologist who’s helping frogs 
through a citizen science app.

Jodi is based at the Australian Museum and the University of New South 
Wales in Sydney. Her main focus is on amphibian diversity, ecology and 
conservation. Through her research, she seeks to uncover and document 

biodiversity and inform conservation decisions. She’s also the lead scientist 
of FrogID, a national citizen science project that launched in 2017. 

FrogID is an app that allows users to record frog calls that experts then 
listen to and identify. The aim of the project is to gather data to make 
conservation decisions for Australia’s frogs and to understand the impact 
a changing environment has on them. 

“The most exciting thing to me is the sheer volume of data [the app has 
captured],” Jodi says. “It still blows my mind that we are reaching almost 
1 million records of frogs in only six years.”

She says the biggest threat to frogs is habitat loss and modification, but 
that disease, introduced species and, increasingly, climate change, are 
also huge threats. 

Dr Vanessa Pirotta is a wildlife scientist who uses 
technology for wildlife conservation.

As part of her job, Vanessa works with whale snot! 
“Whale snot can provide a snapshot of whale internal health,” 

she says. “This can be used with measurements of whales such 
as how long and wide they are. If you have enough samples from 
the population, you may be able to better understand the health of a 
whale population and compare samples over time.” 

As Vanessa explains, tech plays a role, because drones can 
measure whales from the air and collect their snot. 

“In conjunction with drone experts, we have developed a low-
cost system that incorporates a sterile petri dish with a remotely 
operated and novel ‘flip lid’. This can be attached to a drone 
along with a GoPro camera to sample whale blow with minimal 
disturbance to the whales.” she says.

This means they have an uncontaminated sample that can then 
go to the lab to be sequenced for the DNA – that is, using DNA 
extraction and analysis techniques to get biological information 
about the bacteria (microbiota) that live in the whale snot – all 
without bothering the whale by taking a sample with a needle.

“Gathering baseline information of whale lung microbiota 
provides a snapshot of health information from an animal that 
is uncatchable. This means we will be better able to monitor the 
health of recovering whale populations over time and look for 
changes in their environment,” Vanessa explains.

Vanessa has also used a drone to capture whale snot from the 
air! See the drone collect snot in a petri dish at 6’50” into the 
TedX video in the link at left.
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A B O U T  W H A L E S  A N D  T H E  O C E A N 
( T E D X M E L B O U R N E )
   W AT C H  T H I S  V I D E O  O F 

V A N E S S A ’ S  W O R K 
( A B C  I V I E W )

https://www.youtube.com/watch?v=2PXgFoTtwi0
https://www.youtube.com/watch?v=2PXgFoTtwi0
https://iview.abc.net.au/video/DC2103H004S00
https://iview.abc.net.au/video/DC2103H004S00
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S TA G E  4  –  C O N S E R V AT I O N  C R I S I S ! 
Q U E S T I O N S

S TA G E  4  –  R E A L - W O R L D  C O N N E C T I O N S 
U N D E R S TA N D I N G  S P E C I E S  D I V E R S I T Y

1.  Describe the overall trend of the species diversity in 
your ecosystem over the course of the game. 

2.  Did you gain more or lose more organisms overall? 
That is, was the total number of organisms greater 
or smaller at the end of the game? 

3.  Did you lose or gain species? That is, was the 
number of different types of species greater or 
smaller at the end of the game?

4.  Create a food chain with at least three of the species 
that were in your ecosystem.

5.  What abiotic, or non-living, factors such as weather 
or shelter, affected your species diversity over the 
course of the game? Give two examples of abiotic 
factors mentioned in the game cards and their 
effects on your ecosystem diversity.

6.  What biotic, or living, factors such as predators 
or disease, affected your species diversity over 

the course of the game? For 
example, what effect does an 
invasive species, infectious disease or 
predators have on the species in your ecosystem? 
Give an example of how another living thing may 
have affected one of the species in your ecosystem. 

7.  Why do you think having a greater range of species 
is preferable to having fewer species, but more 
members of each?

8.  Do you think different ecosystems (such as an 
ocean or desert ecosystem) would result in the same 
outcomes with the same Species Diversity game 
cards that you encountered? Why or why not?

9.  How could a botanic park or other conservation 
organisation protect one of your species? If so, how?

10.  How might technology be used to track the number 
of species in an ecosystem over time?

1.  What is meant by the term ‘species diversity’? 

2.  Why do you think it is so important to preserve species diversity?

3.  What is meant by the term ‘feral species’?

4.  List some feral species we have in Australia.

5.  Outline the problems caused by one of the feral species named in your response to question 4 
and describe what is being done to reduce one or more of those problems.

6.  Complete the table below to describe how each of the following technologies is used to help 
reduce the impact of feral species:

N A M E  O F 
T E C H N O L O G Y

D E S C R I P T I O N 
A N D / O R  I M A G E  O F 

T E C H N O L O G Y

D E S C R I P T I O N  
O F  H O W  I T  W O R K S

D E S C R I P T I O N  O F  H O W  I T 
H E L P S  R E D U C E  T H E  I M P A C T 

O F  F E R A L  S P E C I E S

T R A P

V I R U S

S E N S O R S

D R O N E S

7.  Write two questions to ask scientists Dr Jodi Rowley or Dr Vanessa Pirotta if they came to your school for Science 
Week. 

8.  Discuss or debate the benefits of investing in the prevention of overpopulation of feral species, compared with 
having to spend time and resources culling them afterwards.

Y E A R  7 - 8  S E C T I O N
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S TA G E  4  –  S C I E N T I F I C  I N V E S T I G AT I O N 
C H E M I C A L  A N A LY S I S  O F  W H A L E  S N OT  –  F O R  T E A C H E R S
Note - if you don’t have access to a lab, you can adjust pH by using kitchen vinegar.  
Glucose sticks and glucadin are available at pharmacies and litmus paper to test pH  
can be ordered online. You could also make a universal indicator using cabbage juice.

T E A C H E R  P R E P A R AT I O N
Each student, or team of students will need a Whale Snot Testing Kit containing:

  4 mL of whale snot. Prepare the simulated whale snot by gently mixing 2 parts clear washing 
up liquid with 1 part water. Adjust to a pH of 7 and prepare the final solution so that it contains 
0.1% glucose or Glucodin Powder, which should place it around the range of about 100 mg/dL. 

  A plastic 1 mL pipette

  Small beakers and/or petri dishes to store and test samples

  pH test – universal indicator and colour chart

  Protein test – Biuret (0.1 M CuSO4 and 1 M NaOH)

  Glucose test – Glucose sticks

S A F E T Y  F I R S T  –  S T U D E N T S ,  T E A C H E R S  A N D 
L A B  S TA F F  M U S T  W E A R  S A F E T Y  G O G G L E S  W H E N 

H A N D L I N G  C H E M I C A L S  A N D  E N S U R E  S T U D E N T S  D O 
AS  W E L L .  C H E M I C A L S  M U S T  B E  H A N D L E D  A N D  D I S P O S E D 

O F  A C C O R D I N G  T O  T H E  L A B E L S  O N  T H E  B OT T L E S .

Y E A R  7 - 8  S E C T I O N
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Y E A R  7 - 8  S E C T I O N

C H E M I C A L  A N A LY S I S  O F  W H A L E  S N OT  -  F O R  S T U D E N T S
A I M
To examine the health of a whale by testing its snot. 

B A C K G R O U N D  I N F O R M AT I O N    
When we want to test for symptoms of illness, a doctor 
can send our body fluids – such as blood or urine – to 
the clinical testing laboratory for analysis. A vet can 
do the same for our pets. Whales are not only hard to 
collect the usual blood and urine samples from because 
of their size and location, but can also be dangerous 
to be around when conducting invasive health tests. 
Dr Vanessa Pirotta’s method for collecting whale snot 
makes it easier and safer to access than any other body 
fluid. In this activity, you will chemically test simulated 
whale snot.

W H AT  Y O U  W I L L  N E E D
 A few mL of whale snot

 Plastic pipette

 Petri dishes

 Small beaker 

 Material for each test – see Data Table 1

 Safety goggles

W H AT  T O  D O  
1.  Complete the risk assessment with your 

teacher before you start the experiment.

2.  Put on a pair of safety goggles to protect 
your eyes from splashes.

3.  Protect / cover any open cuts with medical 
tape.

4.  Collect a 4 mL sample of whale snot from 
your teacher and place in a small clean 
beaker. 

5.  Pipette out about 0.5 mL of whale snot from 
the beaker into each of 4 petri dishes and 
label them 1, 2, 3 and 4.

6.  Use the instructions in the data table to 
carry out each test in the data table below 
and then record your results in the space 
provided.

7.  Return all equipment and chemicals to your 
teacher. DO NOT pour chemicals down the 
sink. Wipe down your bench and return the 
safety goggles.

8. Answer the questions on p50.

R I S K  AS S E S S M E N T

R I S K S  O R  H A Z A R D S H O W  Y O U  W I L L  AV O I D  O R  R E D U C E  T H E  R I S K

  S H A R P  B R O K E N  G L AS S

  S P I L T  L I Q U I D S

  N a O H

  C u S O 4

  U N I V E R S A L  I N D I C AT O R

S A F E T Y  F I R S T  –  S T U D E N T S ,  T E A C H E R S  A N D 
L A B  S TA F F  M U S T  W E A R  S A F E T Y  G O G G L E S  W H E N 

H A N D L I N G  C H E M I C A L S  A N D  E N S U R E  S T U D E N T S  D O 
AS  W E L L .  C H E M I C A L S  M U S T  B E  H A N D L E D  A N D  D I S P O S E D 

O F  A C C O R D I N G  T O  T H E  L A B E L S  O N  T H E  B OT T L E S .
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Classroom 
resources for Earth 
science educators

Explore curriculum-aligned resources 
for Years 3–12 including a series of 
short videos for students and teachers, 
hands-on activities, booklets, posters, 
cut-outs and more.

ga.gov.au/educationGeoscience Australia

For your free poster pack, 
email: education@ga.gov.au

FREE 
POSTER 
PACK

Discover STEM careers

Careers with STEM is for students, 

careers advisors and STEM teachers

• Australia's No 1 careers education website 

• Subscribe to the quarterly print magazine 

• Sign up for regular e-newsletter with resources and webinars

• Explore the jobs of the future with our FREE Job Kits

• Help students discover their STEM personality with online quizzes

• Access career videos, role models and much more

Join 1 MILLION 
STUDENTS each year 
are who growing their 

future with STEM!

http://careerswithstem.com.au
http://ga.gov.au/education
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R E S U L T S
D ATA  TA B L E  –  W H A L E  S N OT  T E S T  R E S U L T S

*See Hematology and serum chemistry values in the beluga (Journal of Wildlife Diseases)

D ATA  A N A LY S I S  A N D  D I S C U S S I O N  Q U E S T I O N S
1. How healthy was the whale that the snot was collected from? Was it within the normal 
range for some or all of the tests?

2. Did your results match those of other class members? If not, how can you find out who 
might have the more accurate result? 

3. What is meant by an ‘invasive’ or ‘non-invasive’ medical test?

4. What makes the collection of whale snot by drone non-invasive?

5. Is a chemical test a form of technology? Check your ideas by looking up the definition 
of ‘technology’.

6. What other information do you think scientists can learn about whales from their snot?

 

C O N C L U S I O N
Write a sentence or two to summarise your results by reporting whether the whale is 
within the normal range for each of the tests.

TEST 
NUMBER

TEST 
NAME

MATERIALS 
NEEDED

TEST 
METHOD

RANGE OF 
POSSIBLE RESULTS

YOUR 
RESULT

RANGE FOR A 
HEALTHY WHALE

IS THE WHALE 
WITHIN THE 

NORMAL RANGE? 
YES/ABOVE/BELOW

1 p H
Universal  

indicator and 
colour chart

Dip the universal 
indicator stick 

in the whale snot 
sample

6.5 -7.5

2 Glucose
Glucose sticks 

and  
colour chart

Dip the glucose 
stick in the whale 

snot sample
94 to 115 mg/dL*

3 Protein
CuSO4  

and  
NaOH

Mix 2 drops of each 
solution with the 

whale snot

Pale blue 
(negative)

4 Colour 
of snot

Snot on  
its own

Clear or 
cloudy/coloured

Clear – healthy
cloudy or coloured – 

possible contaminants, 
such as an infectious 

agent

Y E A R  7 - 8  S E C T I O N

https://meridian.allenpress.com/jwd/article/24/2/220/117865/HEMATOLOGY-AND-SERUM-CHEMISTRY-VALUES-IN-THE
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S TA G E  4  –  D I G I TA L  A C T I V I T Y
R A N D O M  E V E N T S  I N  P Y T H O N
You can use Python to create some code to choose one 
of the positive or negative benefits in the Conservation 
Crisis! game. 

You could do this by assigning a number to the event 
(say 0 for negative and 1 for positive) and then using 
the function random.randint(0,1) to choose an integer 
of either 1 or 0. This is like flipping a coin to choose 
from two options in real life. Or, you could create the 
entire list of events as a set of data and use random. 
choice to choose a data point from a list. This is like 
rolling dice to choose a specific event.

  Watch a tutorial on using Python for random 
numbers and choices to get started: Python - 
Random numbers and choices

  You can also follow this tutorial in the github 
repository.

  Need help getting started with Python? Check out 
this great module on getting started in Python:  
Tutorial on Python (Digital Technologies Hub)

OT H E R  I D E AS 
  Create a poster or digital presentation about an 

animal that you identified from the citizen science 
apps or your own research.

  Select a feral species and research when, where and 
why they were introduced, the damage they cause 
and the current measures taken to control them. 
Are these measures successful or not? Are there any 
suggestions you could make to reduce the damage 
caused by the feral species? Species include cats, 
pigs, foxes, horses, cane toads and camels.

  Conduct your own research on a specific successful 
project that has protected a specific species. 
Examples include: pygmy blue-tongue, greater bilby, 
numbat, western quoll.

  Meet scientists using technology and biology to 
understand species loss: Dr Vanessa Pirotta (whale 
snot) and Dr Jodi Rowley (FrogID). Write a series 
of questions you could ask them in an interview to 
learn more about the amazing work they do looking 
after animals.

  Examine the role of zoos, botanic gardens, and 
national and marine parks in maintaining species 
diversity. How do they help protect our endangered 
species?

  Take photos of different habitats using a drone.

D
ig

ital Activities
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https://www.youtube.com/watch?v=mQ-Vit075pY
https://www.youtube.com/watch?v=mQ-Vit075pY
https://github.com/veryacademy/Python-Beginner-PY001/blob/main/006_Random.md
https://github.com/veryacademy/Python-Beginner-PY001/blob/main/006_Random.md
https://www.digitaltechnologieshub.edu.au/search/tutorial-python/
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T H E  L A N G U A G E 
O F  L I F E

Around 3.5 billion years ago, life on Earth began with single-
celled organisms. Today, scientists estimate there are over 8.7 
million different living things in existence, including everything 
from humans to plants, bacteria and other animals. 

This incredible diversity is all thanks to evolution. But to 
understand evolution, we first need to understand genetics. 
Deoxyribonucleic acid (DNA) is a very long molecule that’s made 
up of two strands twisted around each other. Each strand consists 
of different sections called genes. Every individual within a single 
species shares similar genes, but none are exactly identical – not even 
in ‘identical’ twins! 

Genes are what make living things unique. They determine things 
like how tall a tree will grow, when a flower will bloom and what 
colour eyes we have. These genetic variations can occur for a few 
different reasons, but mutations – changes in the sequence of genes 
– are the most common.

Often, genetic mutations can lead to disease or cancer, but 
occasionally, they cause a physical or behavioural change that helps 
an organism survive. The next time you see an echidna, take a closer 
look at its hind legs. They point backwards! This mutation helps 
echidnas push dirt out of the way when they’re burrowing. When a 
mutation helps, rather than hinders, it becomes an adaptation – and 
it’s passed down to future generations. Eventually, a population of 
organisms might develop a set of genes, which we call a genome, that 
is so different to that of its closest relatives that we consider it to be 
an entirely new species.

B I O L O G Y + S P E C I E S  S U R V I V A L  I N T R O D U C T I O N

The more we discover about DNA, the better we 
understand not just how far life has come, but 
also how we can help it survive. SH

UT
TE

RS
TO

CK

Year 9-10

https://www.nature.com/articles/news.2011.498
https://www.nature.com/articles/news.2011.498
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E C H I D N A . CREDIT: ENGUERRAND BLANCHY/UNSPLASH

F E M A L E  T H Y L A C I N E  ( F R O N T )  W I T H  J U V E N I L E  M A L E  O F F S P R I N G 
( R E A R ) .  C R E D I T :  B A K E R ;  E . J .  K E L L E R .  R E P O R T  O F  T H E 
S M I T H S O N I A N  I N S T I T U T I O N .  1 9 0 4  F R O M  T H E  S M I T H S O N I A N 
I N S T I T U T I O N  A R C H I V E S .  WIKIMEDIA/PUBLIC DOMAIN.

O N E  ( V E R Y  B I G )  F A M I LY 
We can estimate how long ago (or how recently) two 
species diverged from each other by comparing how many 
genes they have in common. The human genome contains 
around 20,000 genes, 99.9% of which are identical to 
genes in other humans. We share around 90% of our genes 
with chimpanzees because they’re our closest relatives – 
we became different species 4-6 million years ago. 75% 
of genes that cause disease in humans are also found in 
fruit flies, making them an ideal model organism to study 
human disease.

To come up with these numbers, scientists used a 
process called genome sequencing, which involves 
sequencing, every single gene in a species’ genome. 
Genome sequencing allows conservationists to identify 
new species of plants and animals so they can be 
protected, and it’s even helping to resurrect lost species. 

T H E  D E - E X T I N C T I O N  C H A L L E N G E
Bringing species back from the dead used to be the stuff of 
science fiction, but it’s becoming less far-fetched the more 
we learn about genetics. Here in Australia, researchers are 
working to bring back one of our most iconic animals: the 
Tasmanian tiger, or thylacine. 

Thylacines were declared extinct in 1982 (though none 
had been seen since 1936). Their DNA, however, lives 
on through hundreds of museum samples. Using these 
samples, University of Melbourne researchers created a 
first draft of the thylacine genome in 2018. Now, they’re 
filling in the gaps, thanks to genome sequencing of the 
thylacine’s closest living relative: the numbat! 

Ultimately, they hope to use this information to 
genetically engineer a creature that’s almost an exact 
thylacine match.

READ MORE
       WE’VE DECODED THE NUMBAT GENOME  

– AND IT COULD BRING THE THYLACINE’S 
RESURRECTION A STEP CLOSER  
(THE CONVERSATION)

     DNA SPELLS EVOLUTION  
(KHAN ACADEMY VIDEO)

  D O W N L O A D  A L L  O F  T H E  L I N K S  I N  T H I S  B O O K L E T 
AT  W W W . S C I E N C E W E E K . N E T . A U / S C H O O L S / 2 0 2 4 -
R E S O U R C E - B O O K - L I N K S /

M E E T  T H E  R E L AT I V E S
Did you know? We share 69% of our genes with 
platypuses and 24% with rice!

Y E A R  9 - 1 0  S E C T I O N

T H E  T H YA L C I N E  D I L E M M A
Although thylacines were hunted to extinction by 
humans, the genetic diversity of thylacines began 
to diminish about 70,000 years ago. Reduced 
genetic diversity makes a population more 
susceptible to disease and can ultimately cause it 
to go extinct. Usually, it occurs when populations 
get smaller or are isolated from others in their 
species. In the case of thylacines, it was probably 
both; scientists think that thylacine numbers began 
to decline around the last Ice Age, and then more 
when the species was isolated in Tasmania. 
Paying attention to the genetic diversity of 
today’s species could be the key to saving them. 
If scientists can identify that a species’ genetic 
diversity is declining, they can act to reverse 
it through captive-breeding programs and 
translocations. Zoos Victoria, for example, bred 
more than 650 eastern barred bandicoots in 
captivity to help re-establish wild populations 
after the species was declared ‘extinct in the wild’. 
Today, these furry little marsupials are recovering; 
in 2021, the species made international headlines 
when it became the first in the world to have its 
conservation status upgraded to ‘endangered’. 

Extinction is a natural part of evolution, but 
human activities have dramatically increased 
the rate at which Earth is losing species. Habitat 
destruction, roads, introduced species and climate 
change are all having a big impact. But thanks to 
our growing understanding of DNA and genetics, 
we now have some tools up our sleeve to help our 
fellow Earth-dwellers survive.

https://commons.wikimedia.org/w/index.php?curid=58331
https://education.nationalgeographic.org/resource/genes-are-us-and-them/
https://biology.ucdavis.edu/research/model-organisms/fruit-fly
https://biology.ucdavis.edu/research/model-organisms/fruit-fly
https://biology.ucdavis.edu/research/model-organisms/fruit-fly
https://biology.ucdavis.edu/research/model-organisms/fruit-fly
https://pursuit.unimelb.edu.au/articles/piecing-thylacine-dna-back-together
https://pursuit.unimelb.edu.au/articles/piecing-thylacine-dna-back-together
https://theconversation.com/weve-decoded-the-numbat-genome-and-it-could-bring-the-thylacines-resurrection-a-step-closer-176528
https://theconversation.com/weve-decoded-the-numbat-genome-and-it-could-bring-the-thylacines-resurrection-a-step-closer-176528
https://theconversation.com/weve-decoded-the-numbat-genome-and-it-could-bring-the-thylacines-resurrection-a-step-closer-176528
https://theconversation.com/weve-decoded-the-numbat-genome-and-it-could-bring-the-thylacines-resurrection-a-step-closer-176528
https://theconversation.com/weve-decoded-the-numbat-genome-and-it-could-bring-the-thylacines-resurrection-a-step-closer-176528
https://www.khanacademy.org/science/ap-biology/natural-selection/population-genetics/v/dna-spells-evolution
https://www.scienceweek.net.au/schools/2024-resource-book-links/
https://www.scienceweek.net.au/schools/2024-resource-book-links/
https://education.nationalgeographic.org/resource/genes-are-us-and-them/
https://education.nationalgeographic.org/resource/genes-are-us-and-them/
https://www.npr.org/sections/thetwo-way/2017/12/12/570096984/lack-of-genetic-diversity-may-have-doomed-tasmanian-tiger-scientists-say
https://www.npr.org/sections/thetwo-way/2017/12/12/570096984/lack-of-genetic-diversity-may-have-doomed-tasmanian-tiger-scientists-say
https://www.npr.org/sections/thetwo-way/2017/12/12/570096984/lack-of-genetic-diversity-may-have-doomed-tasmanian-tiger-scientists-say
https://www.zoo.org.au/fighting-extinction/local-threatened-species/eastern-barred-bandicoot-mainland-population/
https://www.zoo.org.au/fighting-extinction/local-threatened-species/eastern-barred-bandicoot-mainland-population/
https://www.smithsonianmag.com/science-nature/how-australias-eastern-barred-bandicoot-came-back-from-extinction-180978958/
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1.  Describe some of the main changes in species diversity 
in your ecosystem over the course of the game.

2.  Did any of the species in your ecosystem increase 
in numbers? If so, what allowed them to be so 
successful?

3.  Share your answer to Question 2 with your peers 
and collate a list of all the human activities and 
environmental conditions that are potentially 
helpful for species and may assist their diversity and 
survival.

4.  Did any of the species in your ecosystem become 
extinct (none were left) or endangered (only 1 was 
left)? If so, what was the cause of the pressure that 
led to their extinction or endangerment?

5.  Share your answer to Question 4 with your peers 
and collate a list of all the human activities and 
environmental conditions that are potentially 
harmful for species diversity and survival.

6.  Which activities and actions do you undertake in 
your everyday life that promote species conservation 
and diversity? What actions could you take?

7.  Would each of the scenarios  
on the cards always have only a positive or only 
negative effect on species diversity? Give reasons and 
examples to support your answer.

8.  Scientists propose that life on Earth is at the 
beginning of a new major extinction event – how 
might this game play out in a way that helps 
demonstrate or model the possible mechanism or 
consequences of another major extinction event?

9.  In what ways do you think the game is an accurate 
model of how species diversity changes in an 
ecosystem over time?

10.  In what ways do you think the game is NOT an 
accurate model of how species diversity changes in 
an ecosystem over time?

1.  How is the genetic information of organisms coded 
in their DNA?

2.  Describe how the mutation(s) in echidna DNA that 
led to the backward facing legs help their survival.

3.  Suggest how a mutation in the DNA of a single or-
ganism that helps its survival might become more 
common in the species population over time. In oth-
er words, how might that helpful mutation be passed 
on to other individuals in the group?

4.  Scientists hope to be able to bring the extinct thyla-
cine species back to life. How do they plan on doing 
this? Provide a brief outline as described in the text.

5.  If the technology to bring back extinct species such 
as the thylacine is successful, what do you think 
are the benefits and drawbacks of using this genetic 
technology? Think broadly, such as, how the DNA 

engineered animal(s)  
might be treated, how  
society might react, and  
whether any new laws need  
to be made. Could or should the  
technology be used to bring back other  
extinct organisms?

6.  Which human activities mentioned in the text con-
tribute to species reduction and destruction? Suggest 
other human activities that have the potential to 
create harm to different species that we should avoid 
or reduce.

7.  Why is it important for survival of a species to have 
genetic variety?

8.  What do scientists mean when they say they have 
‘sequenced’ or ‘de-coded’ a species?
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2.  Highlight or circle the DNA bases for each male that do not match with the sequence of DNA 
bases for Kiki. Male 1 has been done for you as an example.

3. Repeat step 2 for Males 2, 3 and 4.
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You are a genetic conservationist working in a wildlife 
sanctuary and your job is to analyse the DNA of a small  
population of koalas in order to identify the best 
genetic partner for Kiki, one of the breeding females.

K O A L A  I D E N T I F I C AT I O N D N A  B AS E  S E Q U E N C E

K I K I  ( F E M A L E ) TA C  G G G  C T C  G G T  A AT  C G T  C C G  TAT  G AT  C AT

M A L E  1 TA C  G G T  G T C  G G T  TAT  C G T  C C G  TA A  G AT  C T T

M A L E  2 T C C  G G T  G T C  G AT  TAT  C G T  C C A  TAT  G AT  C T T

M A L E  3 TA C  G G T  G T C  G G T  A AT  C G T  C C C  TAT  G AT  C AT

M A L E  4 TA C  G G T  G T C  G G T  TAT  C G T  C C G  TA A  G AT  C T T

Sc
ie

ntif
 c Investigation

B A C K G R O U N D  I N F O R M AT I O N
Each individual has a unique DNA code made up from the sequence of four letters,  
known as nucleotide bases. The four bases are referred to as A, T, G and C. It is the  
difference in this DNA genetic code of bases that makes us all different. The greater the  
difference in the DNA sequence of individuals, the more genetically diverse they are. Having genetic 
diversity in a species is preferable, as this promotes a greater variety of characteristics within that 
species, which is an advantage if environmental pressures change. Breeding programs with a small 
gene pool, that is, organisms with similar DNA, have low species diversity and vice versa.

A I M
To compare the DNA sequence of three different breeding males to identify who has the greatest 
genetic diversity from female Kiki.

M E T H O D
1. Compare the sequence of DNA bases A, T, G and C for Kiki with Male 1.
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R E S U L T S
Data Table – Comparison of koala DNA sequences

N U M B E R  O F  D N A  B AS E S  D I F F E R E N T  T O  K I K I

M A L E  1 M A L E  2 M A L E  3 M A L E  4

5

D I S C U S S I O N  Q U E S T I O N S
1.  A change in the DNA bases is known as a gene 

m_____________________

2.  Using the DNA evidence available, which male is most  
genetically similar to Kiki?

3.   Using the DNA evidence available, which male is most genetically 
different to Kiki? 
Scenario 1 – All animals in the same enclosure select  
their own mates.

4.  Kiki breeds with Male 1, who is her favourite. But is he the  
best genetic match for the future of the species? Explain why  
or why not. 
Scenario 2 – Scientists set up a breeding program for the  
koalas in the enclosure.

5.  The scientist in charge of a selective breeding program chooses 
Male 3 as a genetic partner for Kiki. Do you think this is a good 
choice for encouraging greater genetic diversity in the species?  
Why or why not?

6.  How can breeding programs help species maintain or increase 
genetic diversity over many generations? Give some examples  
in your response. 

7.  Male 4 is a close relative of Male 1. What evidence in their DNA 
sequence suggests this?

8.  A second female koala at the wildlife sanctuary, Lillie, has the 
following DNA sequence: 

 TAC GGA GTC GAT TAT CGT CCA TAT GAT CTT 

  Which male would make a suitable breeding partner for Lillie in 
order to maximise genetic variability in their offspring? 

9.  Why are breeding programs valuable in regards to increasing 
species diversity?

10.  Explain to someone who doesn’t know about the genetic 
technology DNA sequencing how it has helped set up successful 
breeding programs in zoos, sanctuaries and wildlife parks that 
increase genetic diversity.
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S TA G E  5  –  D I G I TA L  A C T I V I T Y
C A L L I N G  F O R  C A M P A I G N S !
In this activity from the Digital Technologies Hub, Year 9-10 students can investigate, develop 
and implement a digital campaign to raise awareness of an environmental issue. Some examples of environmental 
issues to investigate are included, you can also look at some of the examples suggested below and create a list for 
students to draw from, or ask them to brainstorm an environmental issue important to their own locality.

In each of the examples, evaluate the digital technologies used and estimate the reach of the campaign.
9-10 Collaborative project (Digital Technologies Hub)

Example campaigns

OT H E R  I D E AS 
  Research previous extinction events, such as what might have happened to the Australian megafauna.

  Create a timeline using the fossil record of how a species, such as the kangaroo or the horse, has evolved over time.

  Select a species that has been saved from the brink of extinction. Research how conservation efforts saved this species.

  Imagine a perfect future in species conservation. If money were no object, what would this look like in Australia? 

  Investigate laws related to protecting native species. Examples include: domestic pet registrations, banning of 
artificial lawns, protection of and within national parks, breeding programs.

  Use a method in your textbook or one found online to extract DNA from a piece of fruit such as a kiwi or 
strawberry. DNA extraction activity (National Science Week)

D
ig

ital Activities
Y E A R  9 - 1 0  S E C T I O N

CAMPAIGN DIGITAL 
TECHNOLOGIES USED

TYPE OF 
DATA GATHERED

PURPOSE 
OF CAMPAIGN

REACH 
OF CAMPAIGN

T h e  A us s i e  B i r d  C o u nt  ap p

A p p , 
f o r m  ( o n  we bs i t e )

P h ot os , 
d es c r i pt i o ns

To  ra is e  aware n es s 
of  b i r d  s p e c i es 
an d  g at h e r  d at a 

o n  A ust ra l i an  b i r d 
p o p u l at i o ns .

A ust ra l i a - w i d e

B us h  H e r i t a ge  A ust ra l i a 

i N at u ra l ist

https://www.digitaltechnologieshub.edu.au/plan-and-prepare/scope-and-sequence-f-10/9-10-collaborative-project/
https://www.scienceweek.net.au/diy-science-dna-extraction/
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S C I E N C E
Year F-K SU: Features of plants and animals (AC9SFU01)  
– SHE: Using observations (AC9SFH01) – SI: All

Year 1-2 SU: Needs of plants (AC9SIU01) Seasonal and daily changes 
(AC9SIU02) – SHE: Using science to make predictions (AC9S1H01, 
AC9S2H01) – SI: All

Year 3-4 SU: Comparing characteristics of living things (AC9S3U01),  
Roles and interactions of consumers and producers (AC9S4U01), Water 
sources (AC9S4U02) – SHE: How people use data (AC9S3H01, AC9S4H01), 
Use science to solve a problem (AC9S3H02, AC9S4H02) – SI: All

Year 5-6 SU: Survival of living things (AC9S5U01), Survival and  
change (AC9S6U01) – SHE: Scientific advances due to collaborations 
(AC9S5H01, AC9S6H01), Science used to identity problems  
(AC9S5H01, AC9S6H01) – SI: All

Year 7-8 SU: Biotic and abiotic factors, models (AC9S7U02) –  
SHE: Cultural practices (AC9S7H02, AC9S8H02), Scientific responses to 
contemporary issues’ impact on society (AC9S7H03, AC9S8H03) – SI: All

Year 9-10 SU: Use evolution to explain diversity (AC9S10U02) –  
SHE: Advances in technology have advanced science (AC9S9H02, 
AC9S10H02), Values and needs of society influence focus of scientific 
research (AC9S9H04, AC9S10H04) – SI: All

C U R R I C U L U M  L I N K S

D I G I TA L 
T E C H N O L O G I E S
Year 7-8 Random events in 
Python – Data representation 
(AC9TDI8K03), Acquiring, 
analysing and measuring 
data (AC9TDI8P01) Acquiring, 
analysing and measuring data 
(AC9TDI8P02)

Year 9-10 Calling all 
Campaigns – Generating 
and designing (ACTDIP039), 
Generating and designing 
(ACTDIP040), Collaborating 
and managing (ACTDIP043), 
Collaborating and managing 
(ACTDIP044)

Science ASSIST is Australia’s 
only national school science 
advisory service for teachers, 

technicians and external 
education providers.

We have many resources to 
support practical activities in 

school science!

Science Safety Matters
and we’re here to help!

For more information and to subscribe visit: 
https://asta.edu.au/science-safety/science-assist

Technical 
Resources

Teaching 
Resources

Q&A 
Service

Science Safety 
Essentials

https://assist.asta.edu.au
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“THE ESCAPE ROOM WAS  
A RAGING SUCCESS AND  
STUDENTS HAD A FANTASTIC TIME”  
— BIANCA CHENEY, ST MONICA’S COLLEGE CAIRNS

“WE DID THE ESCAPE ROOM  
WITH EVERY SCIENCE CLASS 
FROM YEAR 7-10 AND HAD  
AN ABSOLUTE BALL DOING IT.”
— EMMA MORGAN, MARYBOROUGH EDUCATION CENTRE

“YOU’RE MY HERO!  
I GET EXCITED EVERY YEAR  
TO SEE THE FABULOUS ESCAPE 
ROOMS THAT STILE PROVIDES.”
— KATHY CHURCH, ST JOSEPH’S CATHOLIC COLLEGE

NO.1  
SCIENCE WEEK  

ACTIVITY

BEST  
CLASSROOM 
EXPERIENCE

YOUR FIRST CLUE


