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Whilst not an exhaustive educational resource, it is intended to raise 
the awareness of school-aged students about what is biodiversity and 
why it is important. 
 
Information contained in this educational resource may be copied, 
translated or reproduced for the study, research, information or 
education purposes provided that an acknowledgement that this 
educational resource is the source is included. 
 
The materials in this educational resource have been developed by 
Angela Colliver from Angela Colliver Consulting Services Pty Ltd. 

 
QuestaGame would like to acknowledge and sincerely thank the 
education program reference group for offering comments on the 
drafts of materials in this educational resource. 
 
While reasonable efforts have been made to ensure that the contents 
of this educational resource are factually correct, QuestaGame does 
not accept responsibility for the accuracy or completeness of the 
contents, and shall not be liable for any loss or damage that may be 
occasioned directly or indirectly through the use of, or reliance on, the 
contents of this educational resource. 
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Primary Teacher How to Guide 
 
This resource material aims to help teachers and 
students in primary schools explore what we 
mean by biodiversity and its significance in 
maintaining healthy ecosystems. Students are 
given an insight into their local birds using a 
mobile game (a Quest) and engage in community 
action to share their knowledge. Student workshops detail the birds 
found in their local area and ways we can all care for and become 
involved in the protection and conservation of local species.  The 
objective of the educational resource is to: 
 

● Support QuestaGame and its members in expanding awareness 
about biodiversity in Australia by engaging teachers and students 
in a ‘quest’ about the role and importance of biodiversity in the 
Australian environment  
 

● Provide resources which help build leadership skills amongst 
teachers and students in communicating about biodiversity in 
Australia. 
 

● Develop education resources that can be used across Australia 
that provide encouragement, information and practical teaching 
advice that will support efforts to teach about biodiversity 
 

● Develop engaging learning programs using an inquiry process 
aligned with the Australian Curriculum 
 

These educational resources are an effort to provide practical support 
to teachers and students learning about biodiversity in schools.  
 
It contains a unit of work with a variety of student activities selected as 
vehicles to help students: 
 

● Investigate and explore biodiversity and why it is important 
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● Assess places where local birds are found and photograph these 
● Investigate concepts and ideas relating to how concerns about 

biodiversity has influenced the present 
● Investigate concepts and ideas about land management, 

sustainable living, climate adaptation and sustainability 
● Select ideas and undertake a ‘Quest’ and related inquiry 
● Reflect and evaluate how scientists and individuals are 

responding to the challenge of protecting and conserving our 
biodiversity. 
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Curriculum Links 
 
Science 
Strand: Science Understandings: Biological science 
Entry: Living things, including plants and animals, depend on each other and 
the environment to survive (ACSSU073) 
ID: http://www.australiancurriculum.edu.au/Elements/ACSSU073 
 
Strand: Science Understandings: Biological science 
Entry: The growth and survival of living things are affected by the physical 
conditions of their environment (ACSSU 094) 
ID: http://www.australiancurriculum.edu.au/Elements/ACSSU094 
 
Strand: Science Understandings: Biological science 
Entry: There are differences within and between groups of organisms; 
classification helps organise this diversity (ACSSU111) 
ID: http://www.australiancurriculum.edu.au/Elements/ACSSU111 
 
Strand: Science as a Human Endeavour: Nature and development of 
science 
Entry: Science knowledge helps people to understand the effect of their 
actions (ACSHE062) 
ID: http://www.australiancurriculum.edu.au/Elements/ACSHE062 
 
Strand: Science as a Human Endeavour: Nature and development of 
science 
Entry: Science involves asking questions about, and describing changes 
in, objects and events (ACSHE034) 
ID: http://www.australiancurriculum.edu.au/Elements/ACSHE034 
 
Strand: Science as a Human Endeavour: Use and influence of science 
Entry: Scientific knowledge is used to inform personal and community 
decisions (ACSHE220) 
ID: http://www.australiancurriculum.edu.au/Elements/ACSHE220 
 
 
Strand: Science as a Human Endeavour: Use and influence of science 
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Entry: Scientific understandings, discoveries and inventions are used to solve 
problems that directly affect peoples’ lives (ACSHE083) 
ID: http://www.australiancurriculum.edu.au/Elements/ACSHE083 
 
Cross Curriculum Priorities:  Sustainability 
OI 2: All life forms, including human life, are connected through 
ecosystems on which they depend for their wellbeing and survival. 
 
01 5: World views are formed by experiences at personal, local, 
national and global levels, and are linked to individual and community 
actions for sustainability. 
 
01 7: Actions for a more sustainable future reflect values of care, 
respect and responsibility, and require us to explore and understand 
environments.  
 
01 9: Sustainable futures result from actions designed to preserve 
and/or restore the quality and uniqueness of environments.  
 
General Capabilities: ICT capability 
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Teacher Notes 
What does biodiversity mean? 
Biodiversity or biological diversity is the variety of all forms of life – the 
different plants, animals and micro-organisms, the genes they contain 
and the ecosystems of which they form a part. 

There are currently 1.4 million species living on this planet that have 
been described. While this might seem like a large number, the truth is 
that it only represents a fraction of the sum total. Nobody is sure how 
big this number might be, yet in some ways it is fairly insignificant. 
What truly matters is how each of these species differs from one 
another. 

Ecosystems are self-organising and self-supporting collections of 
species living together. They are formed by a combination of biotic 
(living) and a-biotic (non-living) factors. Many of these factors are 
influenced by one another; for instance, temperature and humidity 
might vary with the density of the trees, which depends on the rain and 
soil conditions. The animals living within the forest might rely on one 
another for food. Some relationships may result in protection, or the 
production of homes for smaller animals, or anyone number of tasks 
that make it possible for another living thing to flourish.  

 

How can we describe biodiversity? 
More than simply being a measure of the variety of species in an 
ecosystem, biodiversity indicates the complexity of the relationships 
between all of the factors making up an ecosystem. 
 
Although the definition of ‘biodiversity’ encompasses genetic diversity 
through to landscape-level ecosystem diversity, it is species diversity 
that is most commonly targeted. Taxonomists study species variation 
using a classification system that resembles a family tree. 
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Linear 
Classification 

Kingdom 
Phylum 

Class 
Order 
Family 
Genus 

Species 

 

Another analogy would be a house. In each house there are five 
floors, called ‘kingdoms’. On each floor, there are a number of 
rooms, called ‘phyla’. Every room has cupboards called ‘classes’. The 
cupboards have shelves called ‘orders’. On every shelf sits a basket 
called a ‘family’. Inside these baskets are boxes labelled ‘genus’. 
Finally, in each box is a tiny jar called ‘species’. Every single living 
thing will be contained within one of these jars inside the house. We 
tend to describe them according to the box (or genus) and their jar 
(or species). 

There is one problem with this arrangement – as useful as this 
system is, it forces us to see every organism as if it is distinctly 
contained in its own category. The truth is, life is more like a 
rainbow. It is a hazy spectrum, where the line between ‘red’ and 
‘orange’ isn’t sharply defined. We can label two similar organisms as 
different species if they don’t breed under natural conditions to form 
reproducing offspring. However this is not always going to give clear 
answers. Many organisms, such as bacteria, regularly share genes 
regardless of their classification. 

Counting the number of species in an area, and how many 
individuals of each species, however, remains an effective way of 
hinting at the extent of biodiversity. 
 
Why is biodiversity important? 
Occasionally, a sudden change in the environment leaves a species 
unable to cope. As the population reduces in size, other species that 
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relied on its presence also struggle to survive. This ‘knock-on’ effect 
can dramatically change the nature of an ecosystem in a rather short 
period of time. A new ecosystem will eventually take its place; 
forests can become grasslands, grasslands can become deserts, 
deserts might even become wetlands and wetlands turn to forests. 
In other words, small changes can have large consequences. 

Biodiversity provides a greater chance that an ecosystem will cope 
with such changes. Across the world, we all rely on different 
ecosystems to provide us with resources. Changing one ecosystem 
into another could create a number of problems, such as depriving 
us of food and water or increasing the risks of disease. We also have 
an ethical obligation to consider our impact on those species that 
share our resources. 

Maintaining natural levels of biodiversity in our ecosystems also 
contributes to the maintenance of ‘healthy’ ecosystems – that is, 
ecosystems that are maximally productive (carbon fixation), that 
provide both a store and a supply of clean water, that provide 
adequate vegetation cover thus preventing erosion and other soil 
problems like salinity, and that provide habitat for animals.  

 
Why are birds important? 
Many birds eat insects and are natural pest controllers for our school 
and home gardens.  Birds are very important pollinators, without 
pollination we wouldn’t have the seeds that grow into the trees, 
shrubs and groundcovers that form part of an ecosystem.  
 
Birds play an important role in spreading seeds of berries and other 
fleshy fruits. Often these seeds don’t have any way of spreading 
other than birds dispersing them in their droppings.  

Like the canary in the coal mine, birds are also good indicators of the 
health of an ecosystem. If they start to disappear then we know 
something is wrong and, unfortunately, many of our birds are 
declining as a result of land clearance, weeds, and predators. 
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Step 1: Engage with the project 
Biodiversity: the context  (20 minutes) 
Ask students to develop a concept map describing what they know 
about biodiversity, what it is, what it comprises, what it affects, its 
potential impacts on the local area’s ecosystems, and who and what 
affects the biodiversity found in the local area. Share with students 
some facts about biodiversity as is currently understood.  
 
Refer to websites for support material. 
 
Australian Government 
http://www.environment.gov.au/topics/biodiversity 
 
Australian Museum http://australianmuseum.net.au/biodiversity 
 
World Wildlife Fund 
http://www.wwf.org.au/our_work/saving_the_natural_world/what_is
_biodiversity/ 
 
Atlas of Living Australia 
http://www.ala.org.au/ 
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Overview of the QuestaBird Game (10 minutes) 
Refer to the QuestaBird game details and explore the requirements to 
undertake a ‘Quest’ with the class.  
View http://www.questabird.com/ 
 
Create a retrieval chart on which to show collected information and 
ideas e.g. what’s needed, how to play, how to record local birds, how 
to join quests, create a quest etc. 
 
Explanation of the learning program (10 minutes) 
Explain to the class that they will be using a range of activities, 
including a ‘Quest’ and other resources to develop an understanding of 
‘what biodiversity is and why it is important’ and lead to the formation 
of a ‘big idea’ about their local biodiversity and the ‘Quest’ they 
undertook to be submitted as a workshop ‘show and tell’ to a 
community audience. 
 
View http://www.questabird.com/ 
 
Explore the student resources available for the ‘Quest’ and related 
classroom activities. 
 
Check out the following sections: Real data, known species in Australia, 
help protect Australia’s biodiversity, and click on the real-time screen 
casts.  
 
Quest process (10 minutes) 
Go to http://www.questabird.com/ 
Download the app. 
Review the step-by-step guide for undertaking a quest.  
Discuss making sightings, taking photographs of local birds, submitting 
photographs, joining a quest, earning gold, buying supplies, gaining 
levels, building a collection and helping protect and document 
Australia’s biodiversity. 
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Step 2: Explore Australia’s Biodiversity 
Investigate the Australian Living Atlas (40 minutes) 
Using the Australian Living Atlas website at 
http://www.ala.org.au/  and locate and find out about Australia’s 
amazing biodiversity. 
 
Biodiversity everywhere (40 minutes) 
Biodiversity is big news in today’s media, especially on May 22 when 
we celebrate International Day for Biodiversity and in September when 
we celebrate Biodiversity Month. 
 
View http://www.cbd.int/idb/ and 
http://www.environment.gov.au/node/14287 
 
View some videos about biodiversity. View Biodiversity Wild 
http://www.forestlearning.edu.au/Resources/Biodiversity-Wild and a 
suite of ‘biodiversity’ videos on the Cool Australia website at 
http://coolaustralia.org/ca_topic/biodiversity/ 
 
Delving deeper (20 minutes) 
Whether it’s about new types of species being discovered or 
maintaining natural levels of biodiversity in our ecosystems, or a 
debate over how the biodiversity in many ecosystems could suffer if 
current projections on climate change are correct or opinions on the 
protection of biodiversity, it’s easy to find stories covering our search 
for ways to maintain a diversity of species within the world’s 
ecosystems. 
 
Although the definition of ‘biodiversity’ encompasses genetic diversity 
through to landscape-level ecosystem diversity, it is species biodiversity 
that is most commonly targeted. Taxonomists study species variation 
using a classification system that resembles a family tree. 
 
Brainstorm ideas with the students covering what you already know 
about biodiversity. Discuss what words such as ‘biodiversity’, 
‘kingdoms’ ‘phyla’, ‘classes’, ‘orders’, ‘family’, ‘genus’ and ‘species’ 
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might refer to. Ask the students to use those keywords you come up 
with to do a media search over the following week to find examples of 
social media, newspaper clippings, magazine articles or stories on the 
television or radio covering current affairs covering groups that are 
counting the number of species in an area, and the individual numbers 
of each species as a way of hinting at the extent of biodiversity. 
 
With the students, arrange these examples into categories. Some might 
be relevant to scientific research, for instance, while others are about 
politics or economics or are opinion pieces.  
 
Find common words between them and list them in a ‘common words’ 
box. 
 
Signs of life (20 minutes) 

Ask students to develop a concept map describing an area within or 
near their school grounds and indications of its biodiversity. This might 
include nests, bones and remains, visible sightings, scat, seeds etc. Ask 
them to list the living things that share their school environment. 
 
Ask students which non-living features of their school environment 
determine what lives there. Ask which living features of the school 
environment determine whether other species are present. What 
might happen if any of those features were changed? 
 
Imagine (40 minutes) 
Ask students to imagine that they were born today. In 20 years time, 
when they have grown into adulthood, many of the world’s ecosystems 
will have changed. 
 
Consider the following two scenarios; 
Scenario one 
Many ecosystems now contain fewer plants, animals and 
micro-organisms. Due to climate change, biodiversity in many 
ecosystems could suffer. Being involved in the protection and 
conservation of species and actions to stabilise and reduce emissions 
has not been implemented globally.  
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Scenario two 
Many ecosystems provide more plants, animals and micro-organisms. 
Climate change is better understood and we are contributing to climate 
science by collecting and recording data to help shape Australia’s 
response to climate change. A broad suite of actions have been used to 
stabilise emissions and reduce biodiversity loss.  
 
Support students to reflect on how our understanding of our 
responsibility towards natural areas and their biodiversity might differ 
to that of our parents’ and grandparents’ generation. Also, consider 
what we can do to help protect biodiversity. 
 
View http://www.environment.gov.au/node/14287 
 
Ask students to discuss the differences between the two scenarios. 
Which would they prefer? What factors need to be considered for each 
to be considered realistic? Ask them to create a third scenario based on 
what they believe is a realistic goal for the future.  

 
View videos (40 minutes) 

View the inspiration in a range of biodiversity videos at 
http://coolaustralia.org/ca_topic/biodiversity/  
 

Learn about the latest science and the scientists involved (20 minutes) 
Below is a selection of CSIRO podcasts on the subject of biodiversity. 
These are audio recordings made by CSIRO scientists designed to keep 
everyone up to date on the latest scientific research in Australia. Listen 
to scientists from Australia's leading scientific and industrial research 
organisation discuss their work with the following downloadable mp3 
files. 

 
Podcasts are audio (or video) files that can be downloaded and 
played on a computer or transferred to a portable music device. 
 

● Boom and Bust and other bird stories take flight 
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http://www.csiro.au/en/Portals/Multimedia/CSIROpod/Bo

ok-and-Bust-book.aspx 

● Are handfish walking towards extinction 

http://www.csiro.au/en/Portals/Multimedia/CSIROpod/Ha

ndfish-walking-to-extinction.aspx 

● Listening to nature’s voice 

http://www.csiro.au/en/Portals/Multimedia/CSIROpod/Bi

oacoustics-in-tropical-savanna.aspx 

● Tracking the numbers to save marine ecosystems 

http://www.csiro.au/Portals/Multimedia/CSIROpod/New-

marine-ecosystems-model.aspx 

● Building better biodiversity 

http://www.csiro.au/en/Portals/Multimedia/CSIROpod/Bi

odiversity-theme-leader-opportunity.aspx 

 

 

Setting the task (40 minutes) 
Explain to the students that they will be visiting the local area to 
undertake research so that they can observe the interactions of various 
elements of the ecosystem first hand. 

Talk with them about birds. Ask questions like: 

● Do you have a favourite bird or one that you see regularly at 

school or at home?  

● Where does that bird live and what do you think it needs to 

survive?  
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● Have you seen many birds around our school? Think about where 

they might live and what they need to survive here.  

● If you were a bird at school, what would you need to survive, 

where would you get it from? 

 
Explain to the class that they will be using a range of survey 
activities and an app to develop an understanding of: 

● The diversity of bird species in an area 

● The diversity of bird species in an area as an indicator of the 

health of biodiversity 

● Why we need to protect and conserve birds. 

Explain to the class that their task is to work in small groups to collect 
and record information about bird species; factors that influence the 
conservation and protection of the biodiversity of birds; and an outline 
of the range of actions used to protect and conserve birds and their 
habitats.  
 
In groups students can use their mobile device or iPad and the 
QuestaBird app, or if these are not available the can use low-tech 
survey tools to undertake a bird survey. See Resource 1.1 
 
Explain to the class that their task also includes producing and creating 
either a 10 minute workshop presentation incorporating these topics. 
High, low and no tech options are available to the students. 
 
For example for the workshop presentation: 
High Tech: Students can film and edit the video digitally using film 
equipment and editing software. 
Low Tech: Students can make a recording of the script as an audio 
presentation. 
No Tech: Students can perform the script orally using photographs or 
illustrations for emphasis. 
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Step 3: Explanation 
Restate the task (5 minutes) 
Explain to the class that their task is to work in small groups to collect 
and record information about bird species; factors that influence the 
conservation and protection of the biodiversity of birds; and an outline 
of the range of actions used to protect and conserve birds and their 
habitats.  
 
In groups students can use their mobile device or iPad and the 
QuestaBird app, or if these are not available the can use low-tech 
surveying tools to undertake a bird survey. For example clipboards, 
pencils, binoculars (optional), bird ID charts (bird cards are available 
from www.nrmeducation.net.au under Birds/Teaching resources), bird 
sightings record sheets (2-3 copies per group unless each student 
records information). 
 
Explain to the class that their task also includes producing and creating 
either a 10 minute workshop presentation incorporating these topics. 
High, low and no tech options are available to the students. 
 

The scenario: 
There is an array of amazing bird species in Australia. Birds are a good 
indicator of health for an ecosystem because they are easily seen in 
and around our school and through the surroundings areas and 
suburbs. As different types of birds feed on different things in the food 
chain they are a really good indicator of the health of the overall 
system.  
 
Your team will be gathering and analysing information about local 
birds, (which can tell us how healthy the biodiversity at school is) on 
the school grounds. Your team will identify the local birds and where 
they have seen them. The team can also identify why they have seen 
the local birds in certain places in the grounds and community (e.g. 
ravens in the bins looking for food, Honey-eaters looking for flowers).  
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You will be gathering your information through using the QuestaBird 
app, your mobile device or iPad and if these are not available to you 
your team can use binoculars, bird sighting record sheets and pens. 
After collecting your data your team will prepare a 10 minute workshop 
presentation to engage your community in the processes you used and 
the knowledge you gained. 
 
Your finished piece of work requires the use of digital technologies. For 
example, you might use a digital device or make a digitally produced 
workshop presentation as your work sample using presentation 
software, photos and video clips. You are required to include the work 
sample and researched script or notes on the group’s activities. 
Involvement and ownership of tasks by all team members involved in 
the production of the work sample is encouraged. 
 
Source: Adapted from Literacy is not enough. 21st Century Fluencies for the Digital 
Age, page 188. 

 
Undertaking the survey (40 minutes) 
Talk with the students about birds being more active in the mornings 
and that they are not active on windy days or night time. 
Check out some You Tube videos that focus on ‘Bird Watching Tips’. 
 
View Top Five Bird Watching Tips 
http://www.youtube.com/watch?v=H9h3aSmLZS0 
 
 Bird Watching in the Northern Territory 
http://www.youtube.com/watch?v=f2hYlBjAgVw 
 
Bird Watching in Australia 
http://www.youtube.com/watch?v=c1OF6gRPLKc 
  
Decide on when to survey, what to present and how to do so  
(10 minutes) 
Re-state the purposes of the investigation and ask students to 
consider when they are going to survey, how they are going to 
survey and collect data, how they are going to bring their 
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information together and present it so that the main points come 
across clearly.  
Model the construction of the storyboard genre.  
 
Students now use the information they have gathered to construct: 

● a storyboard See 
http://www.slideshare.net/slayas/storyboard-genre-ideas 

 

Bringing it together (10 minutes) 
Focus the student’s attention on: 

● What we know; 
● What we want to find out; 
● What the class now knows; 
● What other things we would like to find out. 
 

Use ‘What we know’ as a source for class, small group discussion 
and use other prompts to plan the way forward. See 
http://office.microsoft.com/en-au/templates/kwlh-chart-TC101887
896.aspx 
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Step 4: Extension 
Post-survey research (20 minutes) 
Ask students to compare the data they collected whilst surveying 
the birds in the school grounds.  
Ask questions like: 

● Did they enjoy surveying birds and being outside? 
● Did they enjoy the use of the QuestaBird app? 
● What was their experience of sighting birds like? 
● Did they see anything interesting? 
● Why might their area have a high or low number of bird 

sightings? 
 

They might also identify those areas where further information 
could be useful to better understand the species they saw. 
 Students could decide whether further information could be gained 
by: 

● Learning from scientists or bird watching groups 
● Library research 
● Use of internet sites 
● Revising previous survey activities 

 
Consequence wheels (30 minutes) 
Invite students to develop a ‘consequence wheel’ to explore the 
consequences of decisions and choices relating to attracting more 
birds (and biodiversity) in the school grounds.  
 
Talk about the range of actions used to protect and conserve birds 
and their habitats. Ideas might include improving habitats and 
attracting more birds; create bird habitats including plants that 
provide food and shelter; provide water for birds; plant understorey 
plants; installing nesting boxes. 
 
In groups, encourage students to decide what issue they wish to 
explore.  
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The issue is written in the centre of a sheet of paper and a series of 
concentric circles are then drawn lightly around it. The first question 
asked is “What are the immediate consequences?”  

 
Ask groups to discuss what the repercussions might be and briefly 
write them around the first circle.  
 
Ask groups to link each statement to the central point by a single 
line.  
 
Next, students discuss what consequences may follow on from the 
first ones. Following on, third and fourth order consequences can be 
explored and marked in a similar way. 
 

Share consequence wheels and explore the difference between 
intended and unintended consequences for a range of issues. 

 
Encourage the students to ask critical questions of one another’s 
work. For example: 

● What do you feel, hope and fear in relation to this particular 
issue? 

● Do you think everybody agrees?  
● Why might other people think and feel differently? 
● How did the issue come about? 
● Who do you think influenced your opinions? 
● Who gains and who loses? 
● Who has power in this situation and how do they use it? 
● Is it used to the advantage of some and the disadvantage of 

others?  
● What values can we use to guide our choices in the way the 

school environment is used, managed and conserved? 
● What are the possible courses of action open to us? 
● What are others already doing? 
● How might ornithologists implement a plan of action to 

protect and conserve birds? 
● How might we work together? 
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● Whose help might we need? 
● How do we measure our success? 

 
Adapted from ‘Education for the Future – a practical classroom guide’, D.Hicks, 
WWF, 1994, p.10 
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Step 5: Elaboration 
Presentation planning (30 minutes) 
Invite students to confirm the ‘big idea’ planned for their workshop 
presentation in a single sentence or a series of words like a newspaper 
headline.  
 
In small groups, discuss the possible ways to present the big idea in an 
interesting and engaging format.  
 
Create a final plan for completing the presentation requirements for 
the task. Students may need to document their key messages, create 
an image bank and their props and collate references and 
acknowledgements for their work sample. 
 
Students work in groups, pairs or individually to create a workshop 
presentation. 
 
Consider hosting a ‘Community Show & Tell’ to showcase the students 
work to the school community and beyond.  
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Resource 1.1 Bird Sightings Record Sheet 
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