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Introduction

CSIRO Two-way Science Resources are for teachers to use for planning teaching and learning science
experiences in conjunction with Traditional Owners of the community. The resources offer suggested
ways of Learning on Country and follow up western science activities.

Learning on Country is designed around Traditional Owners who determine what and how they will
teach the students about their indigenous ecological knowledge and vernacular language.

The role of the teacher is to meet with the Traditional Owners, talk through the topic that they are
engaging the students in, listen to what the Traditional Owners say, and plan for field trips where the
Traditional Owners are the teachers, and the teacher is the support.

Back in the classroom, the teacher uses the field trips to guide students to talk about and record
observations and new understandings, and to plan related western science investigations and
activities.

Speaking and listening is an essential part of learning new concepts and understanding what is being
taught. Students will be exposed to new vernacular language words associated with a particular topic
and activity when on country with Traditional Owners. Recording oral teaching, stories and recounts
from Traditional Owners will allow students to listen to good examples of spoken vernacular language
when back in the classroom, and therefore improve their own language and cultural identity.

Word walls featuring Two-way science vocabulary are one way that vernacular language and English
words can be displayed and referred to during literacy tasks. It is recommended that word walls form a
central role in classroom literacy teaching. Using the words for constructing sentences, for labelling
drawings and diagrams, for looking at rhyming words and for checking spelling in journals or class
books are just some of the ways that word wall words can be used.

Writing labels and including written vernacular language words lets students know that their language
is valued and is a very real part of Two-way science learning. It is recommended that the teacher refers
to a vernacular language dictionary that will have the correct spelling of vernacular language words.

Two-way Science Folders are recommended for each student to be given to store their work in. This
can be used for keeping journal entries, investigations, worksheets, lists, tables, drawings, photographs
and diagrams. The Two-way science folder can also be a useful assessment tool for monitoring student
work and for students to refer back to when conducting new investigations.






Teacher Background Information

Indigenous Australians have developed a complex understanding and knowledge of the seasons. This
has enabled them to explain and predict what is happening around them. This includes astronomical
knowledge as well as the relationships between plants, animals, climate and all aspects of the
environment.

The extreme range of daily and seasonal temperatures and the varied rainfall from year to year affects
the seasonal cycles of food, medicine and water availability. The foods available in good seasons vary
from those available in poor seasons. Surface water that is abundant after heavy rain is less reliable
than well-known sheltered rock holes or roots of certain trees which could be dug up, cut into pieces
and drained into a wooden dish.

Within the Western Desert it has been estimated that approximately 150 species of plants are used by
Aboriginal people, with about 100 of those being food sources including seeds, fruits, gums, tubers and
roots. Over 50 kinds of animals including edible insects, grubs and insect galls are also eaten.

Indigenous Australian seasons can vary in number from 2 to 13, and the names of the seasons usually
reflect each season’s chief characteristic, such as food abundance or dominating weather such as
strong winds.

Learning traditional ecological knowledge from Traditional Owners throughout the year, and recording
and analysing what is learnt back in the classroom, will enable students to deepen their understanding
and knowledge of seasons in a Two-way Science context.



Two-way Science

Unit 1. Introduction

Students identify the names of the different seasons where they live, in Language and English. A class
calendar is started to record observations about country during walks around the community and field
trips. Students learn that there are different types of seasons in different parts of Australiaand the
world.

Resources needed: whiteboard or large pieces of paper, blank book or folder for a Science Journal (size
A2), the song and lyrics of Rain Dancing by the Pigram Brothers, Appendix 1.

Key Words: seasons, summer, winter, dry season, wet season, earth, rotate, spin, tilt, axis

/ ﬂ( Prior Planning for Teachers \

This unit is setting the scene for recording seasonal activities on a Seasons Calendar and any Two-
way Science learning in a class Two-way Science Journal throughout the coming year.

Arrange for an AEW or Traditional Owner to team teach with you in order for students to hear talk
\ about seasons in Language as well as in English. /

Activity 1. Oral language activity.

What do we already know about seasons?
An AEW will ask the students guiding questions about the seasons in Language such as:
e What are the names of the seasons here?
e For each season:
o What do we know about .......cc.cceenueen. ?
o What do we do then?
o Whatis the weatherlike?

Add names of the seasons and other Language words of interest to the word wall.



Activity 2. Seasons in English
1 The teacher asks the students guided questions and records their answers on a simple table on

the whiteboard e.g. : summer winter
hot cold
wet dry
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Discuss the English names of the seasons for that particular community (this might be
summer and winter, or wetand dry).
e What is itlike in summer, what sort of things do we do?
(swimming, keep cool in the air conditioning)
e Whatis the weatherlike?

e What is itlike in winter, what sort of things do we do (play football, go
hunting)

e What is the weatherlike?
2. Addthe namesof the seasonsand other words of interest to the word wall.

Activity 3. Seasons Calendar with an AEW

1 Explain to the students that you will be making a Seasons Calendar about
what you learn from Traditional Owners when on field trips. You will be
addingto it after every trip, walk or observation.

2. Tell the students they will be writing, drawing pictures and using
photographs of them learning on country to show what is happening at
different times of the year. This might include finding bush tucker, finding
bush medicine, looking at animal tracks, watching burning or cleaning
around waterholes.

3. Show the students a big blank calendar with the Language names for
the seasonsrecorded as headings. Forexample:

wantajarra

Yarlijarra/parrpakarra

yarlijarra wantajarra tulparra

Tulparra/kurlijarra

4. Show the studentsan example of a “filled in” seasons calendar made in
another part of Australia such as the calendar made in the Kimberley by
Walmajarri people and scientists from CSIRO. Emphasise that this
represents a whole year:

www.csiro.au/en/Research/Environment/Land-management/Indigenous/Indigenous- calendars/Walmajarri

5 Copy the lyrics of the song Rain Dancing by the Pigram Brothers onto the white
11
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board. Listen to it and sing/read along with the students. Ask the students are
there any words in that song that could describe seasons from the Walmajarri (or
another) calendar even though the song is about a different place. For example,
hot, sweat, thunder, lightning

(The Pigram Brothers are a country/folk/rock band from Broome.

Their music features songs about the Kimberley. Rain Dancing can be
found on their CD Saltwater Country)

6. Sit outside the classroom with the students and an AEW/Traditional
Owner and ask the students to identify what they can see, hear, smell or
feel that tells them what season it is. This might include:

e how hot or cold itis

e if there are clouds and what sort theyare.

e ifthey can see or smell smoke

e ifthereis wind, and from what direction it is coming

7. Come back to the classroom and record on the calendar what the students
observed.

This activity can be repeated regularly throughout the year, especially
when the weather and season changes. It will be especially good if there
is a waterhole, river, lake or wetland within walking distance.

Activity 4. Field trip to observe signs of the season
BEFORE THE FIELD TRIP

ﬂk Prior Planning forTeachers

Arrange for a Learning on Country field trip to a waterhole, river, lake, wetland or another place
chosen by the Traditional Owner.
Ask the Traditional Owner to sit with the students and talk about what the signs are of the current
season. This may include:

e How much water is in thewaterhole/river/lake/wetland

e What plants are flowering

e What animal tracks are visible

e What bush food and bush medicine isaround
e Whatis good to hunt at the moment

o Ifitis theright time toburn

e What causes rain

Mark on the classroom map the name and place of where you will be going.

12




DURING THE FIELD TRIP

The focus of Learning on Country is the teaching of traditional knowledge by Traditional Owners and
may not include what was originally planned. A willingness to be flexible is essential, in order to
make the most of what Traditional Owners find to teach when on country.

Ask permission to record the Traditional Owner talking with the students about signs of the current
season.

AFTER THE FIELD TRIP
Activity 5. Recording the learning
e Brainstorm with the students what was learnt about the current season. Record this on the

whiteboard.

e Selecta studentto add thisinformation to the Seasons Calendar along with selected
photographs or drawings that illustrate thetext.

e Add any new words of interest to the word wall.

Activity 6. Two-way Science Journal
e Explain that as well as recording Learning on Country on the Seasons Calendar, you will also be

keeping a class Two-way Science Journal that you will add to with recounts from field trips,
science investigations and any other Two-way science learning throughout the year.

e Show the studentsa large blank book or folder, e.g. A2 size, that will become the Two-way
Science Journal.

e One example will be keepingarecord of the weather each week, which will be the focus of the
next unit.

e After a discussion about Two-way Science including both Learning on Country and in the
classroom, ask studentsto draw a small picture or a design that reflects the concept of Two-
way science. This mightbe:

o studentslearningin the classroom and on country,

o English and Language words

o tracks and a thermometer

o studentslisteningto a Traditional Owner, and writing in the classroom

e Use these designsand picturesto put on the front cover of the Two-way Science Journal as a
collage

Activity 7. What causes seasons according to Western science

Seasons are different in different parts of the world. This is because during one year, the earth, which
is always spinning (a little bit like a top), rotates around the sun. During the rotation around the sun,
the earth stays tilted at the same angle. The southern part of the earth, which includes Australia, is
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tilted towards the sun for part of the year. It gets more light and heat from the sun so this is when it is
hotter. The southern part of the earth gets less light and heat when it is tilted away from the sun so
this is when it is colder.

e Watch short films that show the earth tilted and rotating around the sun. For example:

The Axis of Rotation

SOk Wews + 5 veare a

¢the axis of rotation

https://www.youtube.com/watch?v=9n04SEzuvXo

Seasons - What Causes the Seasons

cCauses seasons

https://www.youtube.com/watch?v=rcquRMaVSKU

e After watching the films about the earth orbiting the sun, ask the studentsto draw a
labelled diagram and complete the activity using the topic words (Appendix 1).

e Addanynew words to the word wall in Language and in English.
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Extension Activity: Seasons around the world

Find story books or films that feature different seasons in different parts of the world.
e Discuss the names and characteristics of the different seasons as you view them.

e Findthe places that feature in the films or book on a map of the world or a globe, for

example:

Reindeer Safaris — Winter — Kakslauttanen
http://www.kakslauttanen.fi/en/winter-safaris/

Autumn in Ontario, Canada
www.youtube.com/watch?v=NceamIxZOcc

Spring, Mt. Fuji in UNESCO World Heritage
www.youtube.com/watch?v=_1RI2ZXOn6Q

Summer in Greenland
www.youtube.com/watch?v=KFGTcBpfl1ls

e Studentschoose a season, and a place they would like to visit.
e They illustrate themselves in that place during that season. This will include:

o Doing an activity
o Wearing appropriate clothing
o Atitle for theirpicture
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Activity

Task

Western Australian Curriculum
Science Links

1. and 2. What do
we already know
about seasons?

With an AEW and teacher, brainstorm
names in Language (1) and English (2)
for differentseasons, and some features
of them

Science Understanding

Daily and seasonal changes in our
environment affect everyday life
(ACSSU004)

3. Seasons
calendar

Discussing purpose of a Seasons
Calendar then making the first record on
it following a walk around the
community with an AEW or Traditional
Owner

Science Understanding
Observable changes occur in the
sky and landscape (ACSSU019)

4. Field trip with
Traditional Owners

Students learn from Traditional Owners
about the current season and what are
its observable signs

Science as Human Endeavour
Science involves making predictions
and describing patterns and
relationships (ACSHE061)

5. Recording the
learning

Following the field trip students
brainstorm then record on the Seasons
Calendar what they learnt about the
current season

Science as Human Endeavour
Science involves making predictions
and describing patterns and
relationships (ACSHE061)

6. Introducing the
Two-way Science
Journal

Students are introduced to the Two-

Way Science Journal and illustrate an
example of Two-way Science for the

journal cover

Science as Human Endeavour
Scientific knowledge is used to solve
problems and inform personal and
community decisions

(ACSHE083)

7. What causes
seasons (western
science)

Students learn that earth’s tilt when
rotating around the sun is the cause of
different seasons

Science Understanding

Earth’s rotation on its axis causes
regular changes including night and
day (ACSSU046)

Extension

Students view films of seasons in other
countries before illustrating one
example

Science Understanding

Daily and seasonal changes in our
environment affect everyday life
(ACSSU004)
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Links to further information and activities:

Pigram Brothers Music
Phone: (08) 9192 2487
Email: pigram@comswest.net.au

Land and Learning, A Central Australian Environmental Education Program
Book published by Tangentyere Landcare, 2007

Lesson Plan — Seasons’ influences
http://ecm.det.wa.edu.au/connect/resolver/view/APAC262/latest/apac262.pdf

Society and the Environment - Aboriginal Education - The Department ...
http://ecm.det.wa.edu.au/connect/resolver/view/APAC197/latest/APAC197.pdf

Indigenous Seasons Calendars
https://www.csiro.au/en/Research/Environment/Land-management/Indigenous/Indigenous-calendars

Seasons
http://geckos.ceo.wa.edu.au/primary/ecology/Pages/seasons.aspx

Earth’s Orbit Misconception
http://www.moretime2teach.com/2013/02/earths-orbit-misconception.html
Making a moving model of the earth, moon and sun.

Seasons Around the World
http://astroedu.iau.org/en/activities/1604/seasons-around-world/
Activity to build a model of the Earth and Sun and investigate sunlight during seasons.

Walking with the Seasons in Kakadu

By Diane Lucas

(teaching notes at
https://www.allenandunwin.com/browse/books/childrens/childrens-non-
fiction/Walking-with-the-Seasons-in-Kakadu-Diane-Lucas-and-Ken-Searle-
9781741144710)

By Katrina Germeine
(teaching resources at https://katrinagermein.com/tag/big-rain-coming/)
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Two-way Science

Unit 2. Seasons and Weather

Students recall or learn the names of the different aspects of weather in English and Language. These
include temperature, wind, clouds, storms and rain. Students record observations on the class Seasons
Calendar as well as investigations in the Two-way Science Journal.

Resources needed: Two-way Science Journal, Seasons Calendar, thermometer

Key Words: weather, clouds, temperature, wind, storms, cyclone, rain, meteorologists, weather balloon,
weather satellite

\
ﬂ( Prior Planning for Teachers

Arrange for an AEW or Traditional Owner to team teach with you in order for students to hear talk
about the weather in Language as well as in English.

- J

Activity 1. Introduction
Oral language

What words do we use to describe weather in language?

An AEW will ask the students guiding questions about words that describe the weather in
such as:

What words do we use for:
e weatherthatis hot or cold

e wind and itsdirection
e storms

e whirlywind

e thunder andlightning

o differenttypes of clouds

® rain
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Activity 2. English words that describe weather
1 Onthe whiteboard draw a word web of English weather words that describe the different

ways we talk about the weather:

e what temperatureitis (isit hot or cold?)

e ifthereis wind (isit strong or light? What direction is it coming from?)
e If there are clouds

e |Ifitisraining

e |[f there are storms or cyclones

stormy strong wind heavy rain
cloudy hot
clear sky cold still
very hot
light wind

2. Write sentences using the weather words. To scaffold this activity, provide sentence
starters such as:

o Today the weather is .....ccceevevevecevecenreene. AN e

o | likethe weather tobe ......ccoevevvvnicccene because........cocovevereiriennnen.

o In summer the WEAtheris ... s

e I’'m looking forward to .......cccoeevverreenenne. weather, because.........cceeevvevveveveeennnn.
e | don’t like weatherthatis ......ccocevevvirrerecnnne because.....ccooveevineeieseene

Activity 3. Weatherscientists

1. Scientists that study and learn about the weather are called meteorologists. They use
special equipmentto measure:
e the temperature
e how fast the wind isblowing
e cloud patterns
e rainfall

2. Some communities have weather stations that measure the wind, temperature and rainfall
for that community. If your community does, arrange to visit it with someone who can
explain to the students what is does and why it is important.

3. Meteorologists use weather balloons to measure different aspects of weather. The
weather balloon is used to carry instruments high into the air. The instruments can measure
the temperature, wind speed and how dry or humid the air is. Weather balloons are
released every day from many places in Australia and all over the world.
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Giles: Australia's most remote weather station

4. Meteorologists use weather satellites to take pictures of the earth and monitor weather.
Satellites are able to track cyclones and let scientists know where the cyclones are going
and how dangerous they are. Satellites can also let scientists know about dust storms,
erupting volcanoes, floods and snow storms.

Do you use satellites to tell the weather?

Fox 9 Now | KNIN

www.youtube.com/watch?v=K2irBOjGUHc

Activity 4. Temperature: Science Investigation
We get our heat from the sun. During the day it is hot because where we live is facing the sun, whilst at
night when we are facing away from the sun it gets dark and colder.

Day and Night Concept

Novita Lestari

1. Explainto the studentsthat you will be doing a science investigation to measure how much the
temperature changes during the time that students are at school.
2. The question to ask is: Does the outdoor temperature change when we are at school?
3. To support students with making predictions, suggesting procedural steps and problem solving,
ask guiding questions suchas:
e Will the temperature be the same in the morning, at lunch time and in the afternoon?
e How will we measure thetemperature? | ZLZ
e Where would be a good place to measure thetemperature? 3 ;73
e When will we measure the temperature?
e Who can measure the temperature?
)

e How can we record the measurements?
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4. As a class write a group Science Investigation Plan (Appendix 2) and then proceed with the
investigation.
e |t would be good to measure the temperature weekly or daily throughout the year. This data
(information) could be recorded on a calendar and later used to compose graphs such as:
e Daily temperatures for March
e Weekly temperaturesin summer
e Students could also compare the temperaturesin the different seasons, as well as times of the day.

Activity 5. Wind; science investigation

What causes wind; background information

Wind is air moving over the earth’s surface. Air moves when there is a difference in air pressure. Air pressure is
higher near the surface of the earth because there is a greater weight of air pressing down, than at higher
altitudes. At the earth’s surface, the difference in air pressure is caused by different temperatures. Cool air
produces high air pressure and warm air produces low air pressure. Air moves from high pressure to low pressure
and this is what we feel as wind. When warm air rises, cooler air will move in and take its place which is when we
feel the wind, such as a sea breeze at the beach.

1. Explain to the students that for this investigation they will be finding out which place in the
community (or school) has the fastest wind speed. Meteorologists use a digital anemometer to
get accurate measurements.

2. For this investigation students will be making their own anemometer. It will not measure as
accurately as a digital anemometer but they will be able to compare wind speed in different
parts of the community or school.

3. Forthisinvestigation, the question to ask is: Where in the community will we record the
fastest wind speed?

4. Fillinthe Science investigation plan as you go (Appendix 2) by asking the students to predict
where they think the fastest wind speed will be, and the procedural steps for finding out.
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Wind speed anemometer

To make a wind speed anemometer you will need:
e 4 small paper or plastic cups

e 4 straws

e 1pin

e 1 pencilwitha rubberat the end

e masking tape /
e stapler
e texta colours , ,

e hairdrier

Lay out the straws as a cross and tape them together

Use the texta colours to colour one of the cups (this will make iteasierto see when

counting how many spins in 30 seconds or 1 minute)

Staple one cup to the end of each straw. Make sure the cups are all facing the same way.
Push the pin through the middle of the straws into the rubber that is at the top of the pencil.
Test that the straws can spin freely

o vk~ Ww

Practise counting how many times the anemometer spins in 30 seconds/1 minute. Use a
hair drier to blow at the anemometer. Use a stop watch to time 30 seconds/1 minute.Count
how many times the coloured cup spins past in30 seconds/1 minute
Take the anemometer to different parts of the community or school
Use a stop watch to measure 1 minute, and count how many times the coloured cup
goes around in that minute.

9. Record the measurementson the Wind Speed Record Sheet (Appendix 3)

10. Use the recorded measurement to make a column graph that shows where the

anemometer was used and how many times in a minute it spun around.

It would be good to measure the wind speed weekly or daily throughout the year. This data
(information) could be recorded on a calendar and later used to compose graphs such as:

e Daily wind speeds duringwinter

e Weekly wind speedsin the morning and afternoons (compare)

e Students could also compare the wind speeds in the different seasons, as well as times of the
day.
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Activity 6. Field trip to observe and learn about weather
BEFORE THE FIELDTRIP

(ﬁ Prior Planning for Teachers \

Arrange for a Learning on Country field trip to a place chosen by the Traditional Owner.

Ask the Traditional Owner to sit with the students and talk about what the Language names are for
different types of wind, clouds and rain, and what they mean in terms of what Traditional Owners
\ know about the weather or season. This might include stories from the old days. j

e Markon the classroom map the name and place of where you will be going

DURING THE FIELD TRIP

The focus of Learning on Country is the teaching of traditional knowledge by Traditional Owners
and may not include what was originally planned. A willingness to be flexible is essential, in
order to make the most of what Traditional Owners find to teach when on country.

e Ask the Traditional Owner to talk to the students about different aspects of weathersuch as
clouds, wind and rain and how that affects what they do. This mightinclude:
o Hunting for water birds after a bigrain
o Looking out for fires after a lightning storm
o What weatheris best for burning
e Ask the Traditional Owners what people used to do in the old days during heavy rain, or storms

e Ask permission to record the Traditional Owner talking with the students

AFTER THE FIELD TRIP
Activity 7. Recording the learning
e Brainstorm with the students what was learnt about the weather and the seasons from the
Traditional Owner. Record this on the whiteboard. Listen to any recordings of the Traditional
Owner talkingto the students.

e Selecta studentto add thisinformation to the Seasons Calendar along with photographs or
drawings that illustrate thetext.

e Add any new words of interest to the word wall in both Language and English
e Studentscomplete a Learning on Country Journal (Appendix 4)
e Add thesejournal pages to the Two-way Science Journal
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Extension Activity

1. Watch the following clip about extreme weather around the world.

2. Divide the students into two groups.

3. At the end of the film have a competition between the groups to see how many
different types of “extreme weather” students can recall from the film.

Catalyst: Extreme Weather
ABC TV Science
www.abc.net.au/catalyst/stories/3796205.htm
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Activity

Task

Western Australian Curriculum
Science Links

1. and 2. English
and Language
words for different
aspects of weather

With an AEW and teacher, brainstorm
names in Language (1) and English (2)
for differentwords that describe various
aspects of the weathere.g. rain, wind,
clouds

Science Understanding

Daily and seasonal changes in our
environment affect everyday life
(ACSSU004)

3. Weather
scientists

Learning about how and why
meteorologists use weather balloons
and weather satellites

Science Understanding

Sudden geological changes and
extreme weather events can affect
Earth’s surface (ACSSU096)

4. Temperature
science
investigation

Students learn about the cause of
temperature fluctuations during the day
and night, and investigate temperature
changes during a school day

Science Understanding

Earth’s rotation on its axis causes
regular changes, includingnight and
day (ACSSU046)

Science Inquiry

Identify, plan and apply the
elements of scientific investigations
to answer questions and solve
problems using equipment and
materials safely and identifying
potential risks (ACSIS086)

5. Wind science
investigation

Students make an anemometer and
compare wind speeds recorded in
different parts of the community

Science Inquiry

Identify, plan and apply the
elements of scientific investigations
to answer questions and solve
problems using equipment and
materials safely and identifying
potential risks (ACSIS086)

6. Field trip with
Traditional Owners

Students learn language names and
examples of weather events from
Traditional Owners

Science as Human Endeavour
Science involves making predictions
and describing patterns and
relationships (ACSHE061)

7. Recording the
learning

Students complete a science journal
page that recounts what was learnt on
the field trip

Science Understanding

Daily and seasonal changes in our
environment affect everyday life
(ACSSU004)

Extension

Students view a film about extreme
weather, then recount the different
types of weather that were portrayed

Science Understanding

Sudden geological changes and
extreme weather events can affect
Earth’s surface (ACSSU096)
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Links to further information and activities:

Weather - School Ato 2

http://www.schoolatoz.nsw.edu.au/homework-and-study/other-subjects-and-
projects/science/science-project-starters/weather-project

Information on water cycles, wind, rainfall, temperature and other weatherrelated terms and
measures.

Weather — Lesson ideas and activities
http://science.uniserve.edu.au/school/curric/k_6/weatherunit.html

Weather — Wind — Ducksters
http://www.ducksters.com/science/earth_science/wind.php

What causes wind? - Met Office
www.metoffice.gov.uk/learning/wind/what-causes-wind

Weather forKids

www.sciencekids.co.nz/weather.html
Games, quizzes, experiments, projects and activities.

Indigenous Weather Knowledge - Bureau of Meteorology
www.bom.gov.au/iwk/climate_culture/culture-belief.shtml

How the Clouds Were Made — Dreamtime Story
https://www.youtube.com/watch?v=YNXxJ12yw_o
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http://www.metoffice.gov.uk/learning/wind/what-causes-wind
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http://www.sciencekids.co.nz/weather.html
https://www.google.com.au/url?sa=t&rct=j&q&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjno5no-vTQAhWDk5QKHe6TAoEQFggZMAA&url=http%3A%2F%2Fwww.bom.gov.au%2Fiwk%2Fclimate_culture%2Fculture-belief.shtml&usg=AFQjCNGsZxCEc4cIU8YoDTEK89eW9DHP-w&sig2=VyBdaNZwwkGalAJxROVZiQ&bvm=bv.141536425%2Cd.dGo
http://www.bom.gov.au/iwk/climate_culture/culture-belief.shtml
http://www.youtube.com/watch?v=YNXxJ12yw_o
http://www.youtube.com/watch?v=YNXxJ12yw_o

Two-way Science

Unit 3. Seasons and Fire
Students learn what burning practices are associated with different seasons.

Resources needed: Two-way Science Journal, Seasons Calendar, Appendix 4

Key Words: burn, burnt, recently, stages, regrowth

BEFORE THE FIELD TRIP

é Prior Planning for Teachers \

Background information

Apart from being used for cooking, warmth and medicinal purposes (e.g. smoke from burning
specific plants can be used for respiratory problems,) fire is an essential tool for managing food
sources; both animals and plants.

Whilst burning takes place throughout the year, Traditional Owners are selective of the types of
burning they practise according to the type of country and the season.

e Arrange for an on country trip to a place chosen by the Traditional Owner. This might be
country that has been burntrecently.

K Ask the Traditional Ownerto sit with the studentsand talk about what burningthey do in thy

different seasons

e Mark on the classroom map the name and place of where you will begoing

Activity 1. Field trip to learn about fire and the seasons
DURING THE FIELD TRIP

The focus of Learning on Country is the teaching of traditional knowledge by Traditional Owners
and may not include what was originally planned. A willingness to be flexible is essential, in
order to make the most of what Traditional Owners find to teach when on country.

27



e Ask the Traditional Ownerto talk to the studentsabout what burning they do indifferent
seasons.This might include asking:
o Do you burn the same type of country all the year round?

o Issome country betterto burn whenitis cooler?

o Istherea time when itis NOT safe to burn?

o What season does lightningstart fires?

o What did people use to start fire in the old days during heavy rain, or storms?
e Ask permission torecord the Traditional Owner talking with the students

AFTER THE FIELD TRIP
Activity 2. Recording the learning
e Brainstorm with the students what was learnt about fire and the seasons from the Traditional
Owner. Record this on the whiteboard. Listen to any recordings of the Traditional Owner
talking to the students.
e Selecta studentto add thisinformation to the Seasons Calendar. Add any new words of
interestto the word wall in Language and in English.
e Studentscomplete a Learning on Country Journal (Appendix 4).
e Add thesejournal pages to the Two-way Science Journal.

Activity 3.

Oral language
What Language words describe country after it has been burnt?
An AEW will ask the students guiding questions about words that describe the country after a fire.
(This is mainly describing the different stages of plant regrowth)
The words might include:
e Nyurma (country that has just beenburnt)

e \Waru-waru

e nyukara
® manguu
e kunarka

Ask the AEW if these descriptions and types of country occur in any particular season, or if they occur
all year round.

If any are seasonal, add the names and descriptions to the Seasons Calendar

Add any new words to the word wall in Language and in English
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Extension Activity

Make a mural illustrating the different stages of plant re-growth after country is burnt.
This would start with completely burnt ground, and end with fruiting plants.

As well as illustrating what is happening on the ground, also illustrate what is happeningin the
sky e.g. storm clouds, rain, sunshine etc.

\

J

Activity

Task

Western Australian Curriculum
Science Links

1. Field trip with
Traditional Owners

Students learn from Traditional Owners
about seasonal burning

Science as Human Endeavour
Science involves making predictions
and describing patterns and
relationships (ACSHE061)

2. Recording the
learning

Students complete a Learning on
Country Journal worksheet that
recounts what was learnt on the field
trip

Science Understanding

Daily and seasonal changes in our
environment affect everyday life
(ACSSU004)

3. Oral language
activity

Students learn from an AEW or other
Traditional Owner the different
Language names for the different stages
of regrowth of country that has been
burnt

Science Understanding

Daily and seasonal changes in our
environment affect everyday life
(ACSSU004)

Extension

Students make a mural illustrating the
different stages of regrowth of burnt
country, along with seasonal weather
conditions

Science Understanding

Sudden geological changes and
extreme weather events can affect
Earth’s surface (ACSSU096)
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Links to further information and activities:

Fire — Culture Notes — Alice Springs Desert Park
www.alicespringsdesertpark.com.au/kids/culture/fire.shtml

Traditional Aboriginal burning — Department of Parks and Wildlife
https://www.dpaw.wa.gov.au/management/fire/fire-and-the-environment/41-traditional-

aboriginal-burning

Waru (Fire) Program — Kanyirninpa Jukurrpa
http://www.kj.org.au/fire-program
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Two-way Science

Unit 4. Hunting and collecting with the seasons

Students learn about what food, medicine and wood for artefacts can be hunted, collected or found in
different seasons. Following three On Country field trips, students add information to their classroom
Seasons Calendar.

Resources needed: Seasons Calendar, Appendices 4,5, 6 and 7

Key Words: hunting, season, seasonal, collecting, grinding, bush food, bush medicine, tools, weapons

4 , , )
7,'1( Prior Planning for Teachers

Arrange for students to go on at least three field trips with Traditional Owners to learn about what
food/ medicine/wood etc. can be hunted and collected during the current season.

- J
BEFORE EACH FIELD TRIP

Discuss with students the purpose of the field trip, and mark on the class map where you will be going.

DURING THE FIELD TRIP
Activity 1. Field trip to hunt animals

The focus of Learning on Country is the teaching of traditional knowledge by Traditional Owners
and may not include what was originally planned. A willingness to be flexible is essential, in
order to make the most of what Traditional Owners find to teach when on country.

e Ask the Traditional Owners to talk to the students about what animals can be hunted at the
moment/in the current season and in that place. This might include asking:
o Canyou hunt e.g. goannas all year round, or are someseasons better?
Is some country better for huntingin a different season?
How did you huntin the old days?
How did/do you hunt during the very hot season?

o O O O

What animals can be hunted in thisseason?
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o How did/do you hunt during heavy rain, or storms?
o What animals were hunted in this season?
e Ask permission to record the Traditional Ownerstalking with the students
e Traditional Owners may also show students how they hunt e.g. goannas or bush turkeys.
Photograph this (with permission) to add to the Seasons Calendar.

AFTER THE FIELD TRIP

Activity 2. Recording the learning
e Brainstorm with the students what was learnt about hunting and the seasons from the

Traditional Owner. Record this on the white board. Listen to any recordings of the Traditional
Owner talkingto the students.

e Selecta studentto add thisinformation to the Seasons Calendar. Add any new words of
interestto the word wall in Language and in English.

e Studentscomplete a Learning on Country Journal (Appendix 4).

e Add thesejournal pages to the Two-way Science Journal.

DURING THE FIELD TRIP
Activity 3. Field trip to collect bush food

The focus of Learning on Country is the teaching of traditional knowledge by Traditional Owners
and may not include what was originally planned. A willingness to be flexible is essential, in
order to make the most of what Traditional Owners find to teach when on country.

e Ask the Traditional Ownerto talk to the students about what bush food can be collected at the
moment, in the current season, and in that place. This mightinclude asking:
o Are (e.g.) bushtomatoes available all year round? What seasonis best for them?
o Issome country better for collecting bush onions than others? What seasonis best for
them?
How were bush foods collected in the old days?
How did/do you collect bush food in the very hot season?
What food can be found in this seasonat this place?

O O O O

What food can be collected after the rain season? What animals were hunted in this
season in the old days?

o What season is best for collecting seed for grinding?

o What season is best for honey ants/grubs/bush gum?
e Ask permission to record the Traditional Owner talking with the students
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AFTER THE FIELD TRIP
Activity 4. Recording the learning
e Brainstorm with the students what was learnt from the Traditional Owner about collecting bush
food. Record this on the whiteboard. Listen to any recordings of the Traditional Owner talking
to the students.
e Selecta studentto add thisinformation to the Seasons Calendar. Add any new words of
interest to the word wall in both Language and English.

Activity 5. Information chart about a bush food
e Students choose a bush food to make an information chart of (Appendix 5). Each chart must
include:
o The name of the bush food in Language and English
o The name of the season the food is collected (Language and English)
o How the food is found andcollected
o How (if) the foodis prepared for eating
o A picture of the bush food

e Displaythese charts in the classroom or add them to the Seasons Calendar

DURING THE FIELD TRIP
Activity 6. Field trip to collect bush medicine

The focus of Learning on Country is the teaching of traditional knowledge by Traditional Owners
and may not include what was originally planned. A willingness to be flexible is essential, in
order to make the most of what Traditional Owners find to teach when on country.

e Ask the Traditional Ownerto talk to the students about what bush medicine can be collected at
the moment, in the current season, in that place. This might include asking:
o What medicine plants can be collected at the moment, during this season?
Who can collect them?
How are they prepared and used?
What other bush medicine can be collected in thisseason?

O O O O

What bush medicines are collected in otherseasons?
o How are they prepared and used?

e Ask permission to record the Traditional Owner talking with the students.

33



AFTER THE FIELD TRIP
Activity 7. Recording the learning
e Brainstorm with the students what was learnt from the Traditional Owner about collecting

plants for bush medicine. Record this on the whiteboard. Listen to any recordings of the
Traditional Owner talking tothe students.

e Selecta studentto add thisinformation to the Seasons Calendar. Add any new words of

interestto the word wall in Language and English.

Activity 8. A class eBook about bush medicine

e Students each contribute to a class eBook by writing about a bush medicine. Each page must

include:

(@]
o

O

(@]

O

The name of the bush medicine in Language and English (if possible)
The name of the season the plant is collected (Language and English)
How the plant is foundand collected

How (if) the plantis prepared

A picture of the bush medicine.

e Share this eBook with other classes and other community schools.

DURING THE FIELD TRIP

Activity 9. Field trip to collect wood or plants to make useful objects such as bush
sandals, wooden dishes, tools or weapons for hunting. Traditional Owners
demonstrate starting to make an object, e.g. a wooden dish

The focus of Learning on Country is the teaching of traditional knowledge by Traditional Owners
and may not include what was originally planned. A willingness to be flexible is essential, in
order to make the most of what Traditional Owners find to teach when on country.

e Ask the Traditional Owners to talk to the students about if there is a specific season for

collecting wood or grasses for making tools or useful objects. This mightinclude asking:

O

O O O O O

What did people use in the old days for hunting and collecting food?

What season was wood collected for making e.g. spears, digging sticks, dishes

How are they collected?

How are they prepared and used?

What other materials can be collected in this season?

What materials did people use for making a shelter? Was this differentin different
seasons?

What season was grass collected for making different objects (e.g. sandals, head ring)?
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e Ask permission to record the Traditional Ownerstalking with the students.
e With permission take photographs of Traditional Owners collecting and making tools. These can
be added to the Seasons Calendar.

AFTER THE FIELD TRIP
Activity 10. Recording the learning
e Brainstorm with the students what was learnt from the Traditional Owner about collecting
wood and grass for making tools, weapons and other useful objects. Record this on the
whiteboard. Listen to any recordings of the Traditional Owner talking to the students.
e Selecta studentto add thisinformation to the Seasons Calendar. Add any new words of
interestto the word wall in Language and English.
e |[f there are photographs of the collecting and making of tools; make a photo-book:
o Studentssequence the photos and write the text to go with each photo.
o Studentsdesignand make a front cover.
o Studentsshare the book with the Traditional Owners featuredin the photographs.

Activity 11.
An AEW is essential for this activity

Oral language

What am I?

Using Language, an AEW will describe what a traditionally made tool/object does without saying its
name. Students guess the Language name of the object. Demonstrate this activity in English first.
Add these words to the Language word wall.

The objects described might include:

e tarlku
e piti
o jakapiri

e jangkurru

® nyangi
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Extension Activity

Write a group constructed text titled A Day in the Life of a Pujiman (bushman from the old
days). This could be written as a narrative about a person or family (Appendix 6) or as an
imagined recount (Appendix 7).

Before starting to write, plan with the students:
e What will be included in the story/recount about the Pujiman, for example:

what type of country is he/she livingin
what season isit

what food is hunted orcollected

what shelteris used or made

what tools are made

how is water collected and used

0O O O O O O

does anythinghappen to the main characters?
o how will thestory/recount end
e What you need to find out more about before starting towrite:
o who can you ask (interview)
o what questions will you ask
o how will you record the information youare told
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Activity Task Western Australian Curriculum
Science Links
1.,3.,6.and 9. Students learn from Traditional Owners about | Science Understanding
Field trips with seasonal hunting and collecting for bush food, The growth and survival of living things
Traditional bush medicine and materials to make tools are affected by physical conditions of
Owners and other objects their environment (ACSSUQ094)

2. Recording the
learning

Students complete a Learning on Country
Journal worksheet that recounts what was
learnt on the field trip

Science Understanding

Daily and seasonal changes in our
environment affect everyday life
(ACSSU004)

4. Recording the
learning

Students recount what was learnt about
seasonal bush food on the field trip and add
this information to the Seasons Calendar

Science Understanding

Daily and seasonal changes in our
environment affect everyday life
(ACSSU004)

5. Recording the
learning

Each student completes an information chart
about one bush food

Science as Human Endeavour
People use science in their daily lives,
including when caring for their
environment and living things
(ACSHEO035)

7. Recording the
learning

Students recount what was learnt about
seasonal bush medicine on the field trip and
add this information to the Seasons Calendar

Science Understanding
Different materials can be combined for
a particular purpose (ACSSU031)

8. Recording the
learning

Each student produces a page for a class
eBook about bush medicine

Science as Human Endeavour
People use science in their daily lives,
including when caring for their
environment and living things
(ACSHEO035)

10. Recording the
learning

Students recount what was learnt about
collecting wood and other materials for
making tools and other objects.

Students write texts to accompany
photographs of Traditional Owners collecting
materials and making tools

Science Understanding

Natural and processed materials have a
range of physical properties that can
influence their use (ACSSUQ074)

11. Oral Language
activity

What am I? Students guess the Language
names of objects after hearing their use
described in Language

Science Understanding

Natural and processed materials have a
range of physical properties that can
influence their use (ACSSUQ074)

Extension

Class/group constructed text about a day in
the life of a pujiman (bushman)

Science as Human Endeavour
Scientific knowledge is used to solve
problems and inform personal and
community decisions (ACSHE100)
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Links to further information and activities:

Film: Walk to Gather

http://www.kj.org.au/walk-to-gather/
Martu teachings about bush foods and medicine plants

Indigenous seasons across northern Australia
http://splash.abc.net.au/homett!/media/1771788/indigenous-seasons-across-northern-australia

Who are the Martu? — Kanyirninpa Jukurrpa
http://www.kj.org.au/about-martu/

Pulija (Hill Kangaroo) — Kanyirninpa Jukurrpa - Vimeo
https://vimeo.com/101693761

Living the Traditional Aboriginal Life — Australian Geographic

http://www.australiangeographic.com.au/topics/history-culture/2010/12/living-the-traditional-
aboriginal-life/
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Two-way Science

Unit 5. Astronomy and seasons

Students learn from Traditional Owners about the relationship between stars and constellations in the
night sky and the seasons, and how this knowledge can be used. Students also learn how western
science observes the stars.

Resources needed: Two-way Science Journal, Seasons Calendar, voice recorder, camera

Key Words: stars, day, night, constellations, estimate, sun, solar system, space, telescope, gas, plasma

@ Prior Planning for Teachers \

As well as plant, animal and weather “behaviour” being an indicator of the season, certain stars
and star constellations also indicate the season. The sky is as much a calendar as the earth.
Traditional ecological knowledge includes knowing when seasons are changing and certain foods
are available through observing the stars.

Arrange for students to go on an over-night camp with Traditional Owners to learn about the stars,
and how they can be an indicator of the seasons. Ask permission to record the Traditional Owners

teaching the students.

BEFORE THE CAMP
Activity 1. Planning

Brainstorm with the students what they will need for an overnight camp:

Make a list of headings on the whiteboard e.g. food, water, first aid, shelter, fire, medication
etc.

Work through each heading by asking the students to suggest what needs to be taken for one
person and then ask them how can we calculate how much will be needed for everyone going
on the trip

Students complete a shoppinglist of food to be bought and estimate the cost of each itemon
the list

Students buy the food from the store and record what each item costs
Students then compare the actual cost with the estimated cost
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DURING THE CAMP

Activity 2. Set up camp
Under direction of the Traditional Owners, students unpack the cars and set up the camp. Encourage
Traditional Owners to explain why, for example, why fire is put where it is.

Activity 3. Observing the country

The focus of Learning on Country is the teaching of traditional knowledge by Traditional Owners
and may not include what was originally planned. A willingness to be flexible is essential, in
order to make the most of what Traditional Owners find to teach when on country.

e Ask the Traditional Ownersto talk to the students about what bush food, bush medicine and
animals can be collected and hunted on this country in the present season
e Students to observe and participate in all on country activities as indicated by the Traditional
Owners. This may involve huntingand collecting bush food, medicine or plants for making tools
or shelters
e Ask permission to photograph and record the Traditional Owners teaching the students
e Team teaching with an AEW, ask the students:
o What season is it at themoment?
o How do you know? What can you see/hear/smell/feel that tells you what seasonit is?
o What season comes next?
o What bush food can you get now?

Activity 4. Observing the sky at night > %
e Studentsto observe and listen to the Traditional Owners teach about the stars and night sky
e Ask permission to record theteaching M
Sl

Activity 5. Packing up the camp
Students assist in packing up the camp and putting equipment in cars, leaving country clean etc.

AFTER THE CAMP
Activity 6. Recording the learning

e With the students, recount what was learnt about the current season during the day. Record
this on the whiteboard as you talk, as well as listen to any recordings of Traditional Owners
teaching the students.

e Choose students to write about the new learning on card to add to the Seasons Calendar.

e Recount what was learnt about the current season during the night (by looking at the night
sky). Record this on the whiteboard as well as listening to recordings of any teaching by
Traditional Owners.

e Choose students to write about the new learning on card to add to the Seasons Calendar.

40



Activity 7.
An AEW is essential for this activity

Oral language

Retell

Using Language, students tell something that they learnt or heard on the overnight camp. This might
be an explanation of stars and seasons, a recount or just something they found interesting.

Extension Activity

Western science and astronomy

As previously explained in Seasons Unit 1, western science’s explanation of night and daylight
are that they are caused by the earth rotating on its axis, and in turn rotating around the sun.

The rotation of the earth on its axis causes the nightly movement of stars across the sky, as well
as day and night.

The rotation of the earth around the sun is the reason we can see different parts of the sky at
different times of the year.

The sun is a star. A star is a giant ball of very hot gas. The gas is called plasma. A star gives off
heat and light because it is so hot.

e Watch the following shortfilm about our solar system to demonstrate what a star (such as our
sun) is like:

Exploring Our Solar System:
Ovr Solar SyS"'em Planets and Space for Kids -

FreeSchool

https://www.youtube.com/watch?v=Qd6nLM2QIWw
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Extension Activity continued

e Western scientists have been using telescopes to learn about stars for about 400 years. They
have used telescopes to look at stars and planets and the moon.

e The telescopes have gotten more and more powerful. Watch the following film that shows the
different telescopes that have been developed to see what is happening in space.

Eyes on the sky: Astronomy - Celebrating the 400th
anniversary of the telescope
Space Videos

https://www.youtube.com/watch?v=4KTGsyoZj14

e After watching the films recount with the students what they remember and record this
information on the whiteboard as a mind map e.g. Appendix 8
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Activity

Task

Western Australian Curriculum
Science Links

1. Planning an
overnight camp

Students plan what will be needed for an
overnight camp

Science Inquiry skills

With guidance, identify questions in
familiar contexts that can be
investigated scientifically and make
predictions based on prior
knowledge (ACSIS064)

2. Set up camp

Students set up the camp with direction
from Traditional Owners

Science as Human Endeavour
People use science in their daily
lives, including when caring for their
environment and living things
(ACSHEO035)

3. Observing the
country with a
Traditional
Owner

Students learn from Traditional Owners
about observable signs of the seasons
which may include seasonal hunting and
collecting for bush food, bush medicine
and materials to make tools and other
necessary objects

Science Understanding
Observable changes occur in the sky
and landscape (ACSSU019)

4. Observing the
night sky with a

Students learn from Traditional Owners
about observable signs of the seasons in

Science as Human Endeavour
Science involves making predictions

Traditional the night sky and describing patterns and
Owner relationships (ACSHE81)

5. Packing up Students help to pack up the camp under | Science as Human Endeavour
camp the direction of the Traditional Owners People use science in their daily

lives, including when caring for their
environment and living things
(ACSHE035)

6. Recording the
learning

Students recount what was learnt about
the seasons and record this on the
Seasons Calendar

Science Understanding

Daily and seasonal changes in our
environment affect everyday life
(ACSSU004)

7. Oral language
activity

Students tell something they learnt during
the camp

Science as Human Endeavour
Science knowledge helps people to
understand the effect of their
actions (ACSHE062)

Extension

Students learn about the solar system and
how western science observes stars and
other objects in space

Science Understanding

The earth is part of a system of
planets orbiting around a star (the
sun) (ACSSUO78)
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Links to further information and activities:

Aboriginal Astronomy
http://www.emudreaming.com/whatis.htm

Stories from the sky: astronomy in Indigenous knowledge
http://theconversation.com/stories-from-the-sky-astronomy-in-indigenous-knowledge-33140

Aboriginal Astronomy — Australia Telescope National Facility
http://www.atnf.csiro.au/research/AboriginalAstronomy/Examples/SunMoon.htm and;
http://www.atnf.csiro.au/research/AboriginalAstronomy/Examples/Calendar.htm

Australia’s first astronomers
http://www.abc.net.au/science/articles/2009/07/27/2632463.htm?site=science/starhunt

Children of the Milky Way
https://www.youtube.com/watch?v=VvheOtg_5fl

Astronomy information - Rader’s Cosmos4kids
www.cosmos4dkids.com

Astronomy for Kids — Games, facts, projects
https://www.sciencekids.co.nz/astronomy.html
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Teacher Background Information

Traditionally animals were an essential part of survival for Indigenous peoples. The availability of
animals varied according to the seasons and the different habitats. Because seasons are not consistent
in the desert, knowledge of their country, seasons and conditions allowed people to find food
throughout the year. This traditional ecological knowledge has allowed Traditional Owners to live
comfortably in extreme conditions for thousands of years and continues today.

Traditional ecological knowledge of their country includes an understanding of what western science
calls ecosystems. This includes all non-living things such as weather, sun, soil, rocks, waterholes and
rivers as well as living things, including plants and animals. Animals include groups such as mammals
(including humans), reptiles, insects, spiders, birds, fish, snails, worms and micro-organisms. All of
these living and non-living things interact with each other and each plays an essential role in a
balanced ecosystem. One way that Traditional Owners kept their country, and therefor ecosystems
healthy was by burning small sections at a time when conditions were right. This promoted healthy
regrowth of plants and provided the right habitat (the natural home and environment) for native
animals to thrive.

Many native animals that were around 50 years ago are no longer found in desert country, and others
have become rare. Animals that are presumed extinct (all of the animals have died out) include the
lesser bilby and the pig footed bandicoot. Animals that have become significantly fewer in number are
called threatened species. These include the greater bilby, the northern quoll, the great desert skink
and the black flanked rock wallaby. Many of these animals were an important source of food for Martu
people.
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The animals that have been wiped out or reduced in number have done so largely due to the
introduction of foxes and cats that hunt and eat them. These animals are called feral animals. Other
feral animals that have had a big impact on the desert habitat include rabbits who outnumber and
compete for the limited food of native animals. Horses, donkeys and camels are also destructive plant
eaters and can cause waterholes to be severely polluted and degraded. The introduction of weeds and
large uncontrollable wildfires have also impacted on native animals.

Traditional ecological knowledge of country is a vital part of the management of threatened animal
species. Elders and Ranger teams are working with scientists to better understand threatened species
and how they can be protected and sustained. This can include practises of collecting information
through trapping, tracking, filming with sensor cameras and strategic burning to improve the habitat
for some animals, and baiting of feral animals.

47



Animals Primary

Unit 1. Tracks

Students learn from a Traditional Owner and through a simple science investigation about traditional tracking
and animal tracks.

Resources needed: pre-cut card or large piece of paper for a word wall, camera/iPad, tape recorder, printed
copies of Appendix 9 and Appendix 2 for reference

Key words: tracks, tracking, bilby, burrow, hunting, investigate, investigation, nocturnal, record,
information

Activity 1. Talk by a Traditional Owner
Invite one or more Traditional Owners to talk to the students about how they used tracking in the old
days and how they use it now. Ask permission to record the talk so the students can listen to it again
and later write about what they learn.

1. The Traditional Owners may talk about

Start a word wall of
Language words that
name or describe animals,
country, seasons etc.

e Tracking when hunting

e Tracking to find water
e Tracking to know who was around
e Tracking if someone waslost

2. Play back the recording of the talk later, and

with the students prompting you what to write, record on the white board/smart board the
different ways that tracking was and is used. Record the information as a word web
(Appendix 9), for example:
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Different Ways Tracking is used
/
tracking
goannas
2
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Activity 2. Learning on Country field trip to look at tracks

The focus of learning on country is the teaching of traditional knowledge by Traditional Owners
and may not include what was originally planned. A willingness to be flexible is essential, in
order to make the most of what Traditional Owners find to teach when on country.

1 Organise a field trip with at least one Traditional Owner to look at tracks made by different

animals.
Ask the Traditional Owner to be the teacher and the school teacher will support them.

Possible teaching by Traditional Owners may include:
e Looking attracks

e Looking at nests and burrows

e Looking at where animals have been digging for food

o Tellingstoriesabout the old days

e Talking about what the tracks tell about animal behaviour

e Bush food

e Bush Medicine

e How to draw tracks for differentanimalsin the sand
Ask permission to take photos of what is seen, and what the studentsare involvedin, as
well as recording any stories told.
It will be good for the students to hear the teacher ask the Traditional Owner questions for
clarification about the tracks. These might include: What has made the tracks? How old are
the tracks? What direction are the tracks going? What do the tracks tell you; do they tell
you a story?

Activity 3. Recording the Learning on Country

1

Print off any photos taken and use them with the students to recount what they learnt
when on country.

Sort the photographs into groups such as: E
e tracks of animals going to water k ‘é
e tacks of animals beinghunted k

Write captions for the photographs and the different group headings and display them on

the wall in theclassroom.
Record any words on a word wall in Language and inEnglish.

e tracks of animals that are hunting forfood
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Activity 4. Nocturnal animal tracks
1 Talk to the students about investigating what animals are around the community at night

using the tracking skills they have learnt.
2. Explainthat you will be doing a scientificinvestigation to find out more information.
3. Demonstrate planning an investigation on the white board (Appendix 2). Include:

e What question you will record e.g. what different animals leave tracks next to the
store at night time? Or; how many cat tracks will we find next to the store each
morning?

e What do we predict? E.g. what do we think we willsee?

e What are the different steps we will follow?

e How can we record the information we find out?

e How long should the investigation go for?

Once the planisready, putitinto practice.
5. Record information each day.
Write a conclusion as a group at the end of the investigation e.g. we found cat, dog, mice
and bird tracks next to the store. Most of the tracks were cat tracks.
Look at the information the students found out.
Record some of the information as a simplebar or column graph e.g.

5
Number 4
of 3
cat 2
tracks 1

night 1 night 2 night 3

5. Studentsuse the graph to answer questions, forexample:
e  What night did we see the most number of cat tracks?

e How many tracks did we see on the secondnight?
e  What night was there only 1 cat track? Why might thisbe?

( Extension Activity: Comparing tracks with sensor camera film footage

If possible, arrange for the students to go on country with a Ranger or a scientist to set up a motion
sensor camera to record nocturnal animal life.

The next day return to the place where the camera is and before looking at the film footage get the
students to examine the ground that was filmed, to see if they can predict from looking at the tracks,
what animals they will see.

I\ J
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Activity

Task

Western Australian Curriculum
Science Links

1. Talk by a Traditional
Owner

Learning from a Traditional
Owner about how tracking
was and is used

Science as Human Endeavour
Scientific knowledge is used to solve
problems and inform personal and
community decisions. (ACSHEQ83)

2. Learning on Country
field trip

Learning from a Traditional
Owner to identify animal
tracks and behaviour

Science Understandings

The growth and survival of living things
are affected by the physical conditions
of their environment (ACSSUQ094)

3. Recording on country
learning

Recording information
learnt on country about
animals, through examining
their tracks

Science Inquiry

Communicate ideas, explanations and
processes using scientific
representations in a variety of ways,
including multi-modal texts (ACSIS110)

4. Nocturnal animal tracks

Designing and carrying out
an investigation into
nocturnal animals in our
community

Science Inquiry

Identify, plan and apply the elements
of scientific investigations to answer
guestions and solve problems using
equipment and materials safely and
identifying potential (ACSIS086)

Construct and use a range of
representations, including tables and
graphs, to represent and describe
observations, patterns or relationships
in data using digital technologies as
appropriate (ACSIS107)

Extension activity

Comparing motion sensor
camera footage to animal
tracks left on the ground

Science Inquiry

With guidance, identify questions in
familiar contexts that can be
investigated scientifically and make
predictions based on prior knowledge
(ACSIS064)
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Links to further information and activities:

Identifying Nests, Tracks, Scats, Burrows, & Other Signs
http://wildlife.lowecol.com.au/files/lIdentifying-Tracks-Scats-Burrows-and-other-signs.pdf

Native Animal Tracks - Parks & Wildlife Service
www.parks.tas.gov.au/file.aspx?id=6841

This activity encourages careful observation while on excursion. Students learn about
identifying animal footprints and discover which animals use the area.

Animal Tracks Badge - Gecko the Guide Leader
geckotheguideleader.weebly.com/animal-tracks-badge.html
Some tracking activities for class and at home.

Land and Learning, A Central Australian Environmental Education Program
Book published by Tangentyere Landcare, 2007

Tales in the Sand - Arid Recovery
www.aridrecovery.org.au/books/talesin-the-sand
Katherine Moseby's book, is a guide to identifying Australian arid zone fauna using spoor and other

signs.
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“g Animals Primary

Unit 2. Ecosystems

Students learn on country and in the classroom to identify the different parts of an ecosystem, and
whether they are healthy or unhealthy.

Resources needed: large pieces of paper, camera/ iPad, tape recorder, Appendix 10, two short

films featuring different ecosystems (e.g. in links to further activities and information), pre-cut
cards with ecosystem printed on them.

Key words: ecosystem, living, non-living, healthy, threats, survive

Activity 1. Introduction
1 Brainstorm with the studentsand draw a mud map of their community.
2. Includethose featuresthat are needed by people for their survival. These might include:
e Shop to buy food and drinks
e Houses or somewhere tosleep
e Somewhere to be safe from rain or storms, cold or heat
e Water supply
o Clinicto get medicine
3. Choose a student (or make up an imaginary student) and show on the mud map, that
during the day they move around the community in order to get food, water and
somewhere tosleep.
4. Tell the students that all of this makes up their ecosystem. Their ecosystem is made up of
everythingthat is living (other people, dogs, trees, grass, insects etc.) and non-living such as
buildings, sand, rocks, fences, cars, sunshine, wind (Appendix 10).

Activity 2. The old days

1 Invite a Traditional Ownerto talkto the students about how they or their relativeslived in
the old days before buildings and cars and shops etc.

2. Ask permission to record the talk so the students can listen toit again later.

3. Inafollow up lesson listen to the recording and write down the different ways the people
survived as told by the Traditional Owner. Ask the students: What did people need in their
ecosystem in the old days?
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Activity 3. Learning on Country trip to look at ecosystems

The focus of learning on country is the teaching of traditional knowledge by Traditional Owners
and may not include what was originally planned. A willingness to be flexible is essential, in
order to make the most of what Traditional Owners find to teach when on country.

Organise a Learning on Country field trip with at least one Traditional Owner to look at what
differentanimals and plants and other features are in that place. Ask the Traditional Owner to
be the teacher and the school teacher will support them.

Possible teaching by Traditional Owners mayinclude:
e Looking attracks

e Looking at nests and burrows

e Looking at where animals have been digging for food

o Tellingstoriesabout the old days

e Talking about what the tracks tell about animalbehaviour
e Bushfood

e Bush Medicine

Ask permission to take photos of what is seen, and what the students are involved in, as well as
recording any stories told.

Activity 4. Recording the Learning on Country
1. Print off any photos taken and use them to orally recount with the students, what they learnt
when on country.
2. Talk about this place being an ecosystem. Ask the students: “What are the living things in that
ecosystem?” and “What are the non-living things in thatecosystem?”
3. Display the photos on the classroom wall and write a caption for each aspect of the ecosystem
e.g. tree, grass, dead leaves, rocks, tracks, burrow, clouds, etc.

An Ecosystem for Wanilla Creek
clouds
— —y trees
e 7_' = Wl o
. -~ ! Record the names
hills bilby burrow of the different

: parts of the

ecosystem in
grass " 3 bllby tracks Language as well

; - ‘ t.‘.—:f.. = as in English.

~4‘_""§" e N rocks
creek bed I, %y MR
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Activity 5. Different ecosystems quiz

1 Watch 2 short films about different 2 different ecosystems; The Kimberley, and Lord Howe
Island
e splash.abc.net.au/home#!/media/1225274/a-video-postcard-from-the-kimberley
e splash.abc.net.au/homett!/media/1436142/an-island-where-warm-waters-meet-cool

2. Divide the students into two groups. Give each student a cardboard sign that has the word
ecosystem written on it.

3. Afterwatching the 2 films write the titles of the places on the white board for the students
to see.

4. Ask the following quiz questions. The first student to hold up their ecosystem card, waits to
be asked and answers correctly wins a point for theirteam. Decide on what the prize for the
winning team is, for example, they choose what game or sport to play before home time

Quiz Questions
Which ecosystem has tropical fish?

Which ecosystem has a forest?

Name 2 living things found in the Lord Howe ecosystem ecosysfem
Name 2 animals found in the Kimberley ecosystem

Name 2 non-living things found in the Kimberley ecosystem
Name 2 animals found in the Lord Howeecosystem

Name 2 living things found in the Kimberley ecosystem
Name 2 non-living things found in the Lord Howe ecosystem

© 0 N S LA WN R

What is an ecosystem?

=
S

How do you spellecosystem?

[
=

Name a different place or town and describe the ecosystem there

Activity 6. People and ecosystems
1. Animals and plants need healthy ecosystems that provide everything they need in order to
survive. Sometimes things effect ecosystems and make them unhealthy. Ask the students:
e What would happen to us if we could not get food in our ecosystem?
e What other things or factors can affect an ecosystem and make it unhealthy? (fire,
weeds, feral animals e.g. cats, foxes)
e How have these threats become part of the ecosystem? Where have they come
from?
e Do they know of any animals that are findingit hard to survive because of changes
to their ecosystem?
2. Invite a Ranger or scientist to come and talk to the students about what they do to keep
ecosystems healthy and what are the factors that are making it hard for some animalsto
survive.

56



Extension Activity: Water cycle
1. Show the studentsa diagram of a water cycle and explain how this is part of an eco-
system
2. Watch a YouTube clip that supports your explanation:
The Water Cycle — how rain is formed — lesson for kids
www.youtube.com/watch?v=s0bS-SBAgJI
3. Students make their own simple water cycle:

They will need will need: rubper band

Plastic wrap
e alarge plasticbowl |

J

\ bowl

Coffee mug

e a sheetof clear plasticwrap

e adry ceramic mug (like a coffee mug)

e alongpiece of string or large rubber band
e water

water

Put the bowl in a sunny placeoutside

Pour water into the bowl until it is about % full

Place the mug in the centre of the bowl. Be careful not to splash any water intoit.
Cover the top of the bowl tightly with the plastic wrap

Tie the string around the bowl to hold the plastic wrap in place

Watch the bowl to see what happens

oA WwWwN P

57
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Activity

Task

Western Australian Curriculum
Science Links

1. Introduction

Learning what an ecosystem is

Science Understanding

Living things can be grouped on the basis
of observable features and can be
distinguished from non-living things
(ACSSU044)

2. The old days

Learning from a Traditional Owner
about what they used from the
ecosystem in order to survive

Science as Human Endeavour
Scientific knowledge is used to solve
problems and inform personal and
community decisions (ACSHE083)

3. Learning on Country
field trip

Learning from a Traditional Owner
about what animals and plants
there are in a particular place

Science Understanding
Living things depend on the environment
and each other to survive (ACSSUQ73)

4. Recording Learning on
Country

Relating the Learning on Country
to an ecosystem analysis

Science Inquiry

Represent and communicate ideas and
findings using formal and informal
representations (ASIS 071)

5. Different ecosystems
quiz

Learning about different
ecosystems

Science Understanding

The growth and survival of living things
are affected by physical conditions of the
environment (ACSSU094)

6. People and
ecosystems

Learning from an expert about
how ecosystems can be affected by
pests and weeds, and how they
can be managed in order to be
health

Science as Human Endeavour
Science knowledge helps people to
understand the effect of their actions
(ACSHE062)

Extension Activity:
Water Cycle

Reproduce a model of a water
cycle

Science Inquiry

With guidance, plan and conduct
scientific investigations to find answers to
questions, considering the safe use of
appropriate materials and equipment
(ACSIS065)
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Links to further information and activities:

Ecosystems - Scootle
http://www.scootle.edu.au/ec/search;jsessionid=5B66CED2C006150DD333A0824F16DC7A?q=% 22Eco
systems%22

Lesson plans for teaching a unit on ecosystems.

Biodiversity for kids - Teacher's Guide
http://www.environment.nsw.gov.au/resources/education/BiodiversityTeachersGuide.pdf
A comprehensive resource of lesson plans and fact sheets on biodiversity.

Australian Ecosystems Living Landscape - Gulliver Media Australia

www.gullivermedia.com.au/resources-for-schools/for-schools.php
Video resources on biodiversity.

Example videos showing different ecosystems
splash.abc.net.au/home#!/media/1225274/a-video-postcard-from-the-kimberley,
splash.abc.net.au/homet#t!/media/1436142/an-island-where-warm-waters-meet-cool,
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Animals Primary

Unit 3. Threatened Species

Students learn the western science concept of a food chain, what can effect it, and what the outcomes
of that are. Students learn from Traditional Owners and scientists what they do to look after country
and therefore the animals and plants that live there. Students gain a deeper knowledge of one
featured animal from Traditional Owners and scientists.

Resources needed: white board/large piece of paper, printed pictures that can be used for making
food chains (e.g. Appendix 11), camera/iPad, tape recorder, magnifying glasses, printed copies of
Appendix 3B, a large piece of paper for a mural

Key words: food chain, broken, threatened species, scats, motion sensor camera, mapping, scientist, table

Activity 1. Introduction
1 Talk to the students about what they have already learnt about ecosystems including that they

provide everything that animals need to survive

2. Draw/write an example of a healthy food chain on the board. This is part of an ecosystem.
Show the students pictures (Appendix 11) of sun, grass, small and big animals that they know
and ask them to put them in the correct sequence to form a food chain.

4. Talk about how when something changes in the ecosystem, it becomes harder for the animal to
live.

5. Introduce the concept of a broken food chain showing how different animals are affected by a
change to the ecosystem. An exampleis:
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A Broken Food Chain

Weeds (e.g. buffel grass) grow and take over from other plants. The buffel grass uses up the
water and soil that the bush plants need to grow, so bush onions and other bush food dies out

',:' .‘ W ‘ “ ’ '.j‘.; 2 :.?: \ Y ./}
. ks e
Insects and grubs do not have the food they need so they dieoff

There is less food for lizards, marsupial moles and bilbies so they die of f

There is less food for dingoes and owls and other birds of prey so they die off; '

6. Scientists and Traditional Owners are trying to look after plants and animals near our

community that are threatened species. This means that if we don’t help those plantsand
animals to survive they might all die and there will be none left.

7. Ask the students if they know of any animals near their community that are threatened. This
might be bilbies, black flanked rock wallabies, great desert skinks, marsupial moles. What are
the Language names for these? What animals do the old people talkabout that aren’t around
now?

Activity 2. Learning about animals from the old days
Arrange for at least one Traditional Owner to go on country with the students to see what signs of
animals there are in a particular place now, and to talk about what the country was like and what
animals there were in the old days. - '
Ask the Traditional Owner
e Hasthe country changed?

e What was hunted? L
¢ Where did you go tohunt? - e bazis

Tape stories
told inLanguage
for students to
listen to again.

e What do you think has happened to those animals we don’t see-aan\érc\el? -
The focus of learning on country is the teaching of traditional knowledge by Traditional Owners

and may not include what was originally planned. A willingness to be flexible is essential, in
order to make the most of what Traditional Owners find to teach when on country.
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Ask the Traditional owner to be the teacher and the school teacher will support them.
Possible teaching by Traditional Owners may include:
e Looking attracks

e Looking at burrows

e Looking at where the animals have been digging for food
e Looking atscats

e Tellingstories about the old days

e Talking about what the tracks tell about animal behaviour
e Talking about what that animal eats

e Bush food

e Bush medicine

Ask permission to take photos of what is seen, and what the children are involved in, as well as
recording any stories told.

Activity 3. Recording the Learning on Country
1 Afterthe field trip, talk to the students about what they learned from the Traditional Owner
about how country has changed, which animals are no longer seen or are seen less and
what was hunted inthe old days.
2. Demonstrate making a table on the whiteboard that records this information(Appendix 3B)

animals around in the old days animals around now
We hunted bush turkey We still hunt bush turkey
SRS
f Emus were hunted a lot We don't see emus
- There were more goannas =~ We still hunt goannas but not many

1 We hunted kangaroos We don't hunt kangaroos here anymore, we
have to go to a different place to hunt them

3. Students make a simplebar or column graph that records the number of animal species
hunted now, and the number of animals hunted in the old days.

4. Talk about how some of these animals are or might become a threatened species
5. Talk about going on a Learning on Country field trip to learnmore about a threatened

species, e.g. bilby that Traditional Ownersand scientists are trying to look after
6. Add any new words to the word wall in Language and in English.
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Activity 4. On Country trip to learn about bilbies (or another animal)

Arrange for at least one Traditional Owner to go on country with the students to see what signs of
bilbies there are in a particular place. Ask the Traditional Owner to be the teacher and the school
teacher will support them.

The focus of learning on country is the teaching of traditional knowledge by Traditional Owners
and may not include what was originally planned. A willingness to be flexible is essential, in
order to make the most of what Traditional Owners find to teach when on country.

Possible teaching by Traditional Owners may include:
e Looking attracks
e Looking atburrows
e Looking at where the animals have been digging for food
e Looking at scats
e Tellingstories about the old days
e Talking about what the tracks tell about animal behaviour
e Talking about what that animal eats
e Bush food

e Bush medicine

Ask permission to take photos of what is seen, and what the children are involved in, as well as
recording any stories told. Take magnifying glasses with you to enable students to look more closely at
natural objects associated with animals e.g., scats or other objects pointed out by Traditional Owners.

Activity 5. Recording the learning on country
1. Asa group make alarge mural that illustrates what the habitat looks like where bilbies live (habitat

is the place where the animal lives that provides food, water and shelter). Include plants, burrows,
tracks, scats, signs of otheranimals.

Label each part of the mural with the information you learnt from the Traditional Owners.

Write any new words on the word wall in Language and in English.

Activity 6. Meet the scientist
1 Invite a Ranger or scientist to come and talk to the students about the work that they do to help

Threatened Species near your community.
2. Atthe same time plan a trip to go on country to see what they do.
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Activity 7. Learning on Country field trip to learn about bilbies (or another animal)
with Rangers and scientists

The focus of this trip is to learn how scientists and Rangers learn about bilbies.

1. Askthe scientists to show the students how they learn more about bilbies and what they do to

helpthem or protect them. This may include:

e Use of motion sensorcameras

e Tracking
e (Cat traps
e Mapping

2. Ask permission to take photos of what is seen, and what the children are involved in. Take
magnifying glasses with you to enable students to look more closely at natural objects associated
with animals, for example, scats or other objects pointed out by Traditional Owners.

Activity 8. Recording new information on the mural

1 Afterthe field trip, recount what you learnt using the photographs as prompts

2. Talk to the students about what else they learnt about bilbies and add this information to the
mural

3. Displaythe mural in the classroom or somewhere in the community
Add any new words to the word wall in Language and in English

Extension Activity: Warru

Watch the Kanyirninpa Jukurrpa movie: Warru or Black Flanked Rock Wallaby
(Watch the 20 minute movie, not the trailer)

Warru — Kanyirninpa Jukurrpa
www.kj.org.au/warru/

Discuss the film and ask the students guided questions such as:
e Why was itnecessary to help the warru?

e What work do Martu Rangersdo?

e What is baiting?

e Why do Martu Rangers and scientists trap Warru?

e Why do Martu Rangers measure around the warru’s tail?

e What do warru need to survive?

e What is in the warru’secosystem?
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Activity

Task

Western Australian Curriculum
Science Links

1. Introduction

Learning about food chains
and threatened species

Science Understanding

Interactions between organisms, can be described
in terms of food chains and food webs; human
activity can affect these interactions (ACSSU112)

2. Learning on
Country field trip and
animals from the old
days

Learning from a Traditional
Owner about what animals
used to be around in the old
days, and what animals are
around now

Science as Human Endeavour

Science involves testing predictions by gathering
data and using evidence to develop explanations of
events and phenomena (and reflects historical and
cultural contributions (ACSHE081)

3. Recording Learning
on Country

Recording information as a
table and as a graph

Science Inquiry

Construct and use a range of representations,
including tables and graphs, to represent and
describe observations, patterns or relationships in
data using digital technologies as appropriate
(ACSIS090)

4. Learning on
Country about bilbies
with Traditional
Owners

Learning to see what signs
there are of bilbies and
looking at their habitat

Science Understanding

Living things, including plants and animals, depend
on each other and the environment to survive
(ACSSUO073)

5. and 8. recording
Learning on Country

Recording Learning on
Country on a mural

Science Inquiry

Communicate ideas, explanations and processes
using scientific representations in a variety of
ways, including multi-modal texts (ACSIS093)

6. Meet the scientist

Learning from an expert
about how they monitor and
look after bilbies or another
threatened species

Science as Human Endeavour

Scientific knowledge is used to solve problems and
inform personal and community decisions
(ACSHEO083)

7. Learning on
Country with
scientist/Rangers

Seeing how Rangers or
scientists learn more about
bilbies in the field

Science as Human Endeavour

Scientific knowledge is used to solve problems and
inform personal and community decisions
(ACSHEO083)

Extension Activity:
Warru Film

Teacher and students watch
and discuss a film on

conserving warru

Science as Human Endeavour

Scientific knowledge is used to solve problems and
inform personal and community decisions
(ACSHEO083)
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Links to further activities and information

Exploring Australia's Threatened Species Resource Kit
https://www.environment.gov.au/system/files/resources/46de2525-fff1-4071-9682-
9a98d034943c/files/teachersguide.pdf

Threatened species and ecological communities in Australia - Overview
https://www.environment.gov.au/system/files/resources/a903f231-1dae-48cc-8cc2-
b139f8cd731c/files/overview.pdf

Threatened species and ecological communities
http://www.environment.gov.au/biodiversity/threatened/index.html

Land and Learning, A Central Australian Environmental Education Program
Book published by Tangentyere Landcare, 2007

Western Shield Action Pack - Department of Parks and Wildlife

https://www.dpaw.wa.gov.au/images/documents/conservation-management/pests-
diseases/western_shield/20150113_wsactionpack_wb.pdf
Activities on threatened species, years 4-6.

The Bilby Festival
https://www.youtube.com/watch?v=tM3pNe9UBBQ

The Shy Mala
by Liliana Stafford
A story based on a Warlpiri ranger project to protect the native rufous hare wallaby.

Yakkinn the Swamp Tortoise: The most dangerous year
by Gerald and Guundie Kuchling
A story including the lifecycle of the Western Swamp Tortoise (‘Yakkinn’ in Nyungar).

Interactive Science Games:
The night of the bilby: find food - Scootle

www.scootle.edu.au/ec/viewing/L896/index.html

The night of the bilby: safe habitat - ABC Splash
http://splash.abc.net.au/home#!/media/1499473/the-night-of-the-bilby-safe-habitat

The night of the bilby: get home alive - Scootle
www.scootle.edu.au/ec/viewing/L907/index.html
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http://www.environment.gov.au/system/files/resources/46de2525-fff1-4071-9682-
https://www.google.com.au/url?sa=t&rct=j&q&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwiUj73MierNAhUS5mMKHY0KAoEQFggnMAI&url=https%3A%2F%2Fwww.environment.gov.au%2Fsystem%2Ffiles%2Fresources%2Fa903f231-1dae-48cc-8cc2-b139f8cd731c%2Ffiles%2Foverview.pdf&usg=AFQjCNHZZohWQYybwiiecnQ6fAVD9G0HZg&sig2=hTTTRk9eCK1dQUNaG0f73Q
http://www.environment.gov.au/system/files/resources/a903f231-1dae-48cc-8cc2-
http://www.environment.gov.au/biodiversity/threatened/index.html
https://www.google.com.au/url?sa=t&rct=j&q&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjUydbT1ezNAhXBFpQKHTDWAacQFggbMAA&url=https%3A%2F%2Fwww.dpaw.wa.gov.au%2Fimages%2Fdocuments%2Fconservation-management%2Fpests-diseases%2Fwestern_shield%2F20150113_wsactionpack_wb.pdf&usg=AFQjCNG6OLRznLvxGTdGmibDxKA8xvSfAw&sig2=jWLNy4WmhPDxUb3WV5BIZw&bvm=bv.126130881%2Cd.dGo
http://www.dpaw.wa.gov.au/images/documents/conservation-management/pests-
http://www.youtube.com/watch?v=tM3pNe9UBBQ
http://www.scootle.edu.au/ec/viewing/L896/index.html
http://www.scootle.edu.au/ec/viewing/L896/index.html
https://www.google.com.au/url?sa=t&rct=j&q&esrc=s&source=web&cd=5&cad=rja&uact=8&ved=0ahUKEwjqsKGUtO3NAhUEnJQKHWX6DbQQFggzMAQ&url=http%3A%2F%2Fsplash.abc.net.au%2Fhome%2F-%2Fm%2F1497009%2FL868%2Findex.html%23!%2Fmedia%2F1499473%2Fthe-night-of-the
http://splash.abc.net.au/home%23!/media/1499473/the
https://www.google.com.au/url?sa=t&rct=j&q&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwjqsKGUtO3NAhUEnJQKHWX6DbQQFggnMAI&url=http%3A%2F%2Fwww.scootle.edu.au%2Fec%2Fviewing%2FL907%2Findex.html&usg=AFQjCNFG2th7LtPgSIXHMdF4CQAMFXaDCg&sig2=YOQ9Neour9c3_11BGOzzfg
http://www.scootle.edu.au/ec/viewing/L907/index.html

>,
‘g: Animals Primary

Unit 4. Feralanimals

Students learn to classify animals into the categories of feral and native. When on country with
Traditional Owners, scientists, Rangers or students record on a table, the observations of signs left by
animals. These are later graphed. Students research and publish an in-depth study of a feral animal.

Resources Needed: white board/large piece of paper, printed copies of Appendix 12 and 13

Key words: feral, native, signs, scats, scratchings, pollute, burrows, bilbies, research

Activity 1. Introduction and classifying animals into native and feral

1. Talk to the students about the animals they have been learning about e.g. bilbies, desert skinks etc., and
that scientists call these animals; native animals. Native animals have been in Australia for thousands
and thousands of years, like Aboriginal people.

2. Another group of animals are feral animals. Feral animals are animals that have been brought to
Australia and they have now gone wild. Feral animals started in one place, then bred and spread to
other parts of Australia. They have been in Australia a much shorter time.

3. Feral animals are bad for native animals becausethey:

e eat the food, and drink the water in the bush until there is not enough left for the other
animals (e.g. rabbits, horses, donkeys, camels, cattle, goats)

o kill and eat other animals (e.g. cats, foxes, toads)

e dig up the ground so plants can’t grow (e.g. horses, donkeys, camels, cattle, goats)
pollute waterholes (e.g. camels, horses, donkeys, cattle, goats)

o take over other animals’ homes (e.g. rabbits)

4. Brainstorm with the students all of the animals they can think of that live in Australia and record
whether they are native or feral on the whiteboard.

5. Alotof animals, both native and feral, are good for hunting. Put a ring around the animals that students
eat.

Activity 2. Community walk to record signs of animals

1. Go for a walk around the community with students taking notes orphotos of any signs of
animals they see. This might include whole animals, tracks, scats, bones, feathers, nests,
scratchings, fur etc. (Ask the students how they might record what they see.)
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2. Onreturn to the classroom make two graphs of the animals or animal signs that were seen.
One graph for feral animals, and one graph for native animals. Graph how many dogs, birds,

cats etc. were seenin each group.

Signs of Feral Animals Seen in Wanilla

5
Number 4
of feral 3
animals 2
1

dogs cats mice

3. Show the students a blank table of Animal Signs Observations (Appendix 12). Talk through how
they will fill outthe table when on their next Learning on Country field trip.

Activity 3. Learning on Country field trip to look for signs of feral animals

Arrange for at least one Traditional Owner to go on country with the students to see what signs of feral animals
there are in a particular place. Ask the Traditional Owner to be the teacher and the school teacher will support
them.

The focus of learning on country is the teaching of traditional knowledge by Traditional Owners
and may not include what was originally planned. A willingness to be flexible is essential, in order
to make the most of what Traditional Owners find to teach when on country.

Possible teaching by Traditional Owners may include:

e Looking at tracks “:.
e lLanguage
e Looking at burrows o o0
e Looking at where the animals have been digging forfood
e Looking at scats o0
. . ®
e Telling stories about the old days ‘o L

e Talking about what the tracks tell about animalbehaviour
e Talking about what that animal eats @
e Bushfood

e Bush medicine

Whilst on country, students should record on a table, signs of 5 animals (native or feral) that they see (Appendix
13), for example:

Feral or native | What damage does it do?

Animal | What did you see? | What does it eat?

feral | kills native animals

Cat | tracks next to bilby hole| lizards, birds, bilbies|
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Activity 4. Recount the on country trip and what was learnt
1. Talk about the Learning on Country field trip; recount what happened and what waslearnt.

2. Lookat the information the students recorded in their tables and fill in any sections not completed.
3. Talk to the students about having a Ranger or scientist to show them what work they do to manage
feral animals.

Activity 5. Second trip on country with Traditional Owners, Rangers and scientists to

look for signs of feral animals
1. Prior to the trip arrange for a Ranger or scientist to come and talk to the students about what work

they do to manage feral animals. The focus of this next trip is to learn how scientists manage feral
animals.

2. Askthe scientists to talk to the students and show them how they manage feral animals as well as
what animals they need to protect. This may include:

° Use of motion sensor cameras

e Tracking
e (Cat traps
e  Mapping
e Use of GPS

3. AskpermissionfromtheTraditional Ownerstotake photos of whatis seen,and whatthechildren
are involved in.

4. As for the previous trip, take clip boards and tables for the students to record what signs of animals
they see.

Activity 6. Recount the on country trip and what was learnt.
1. Talk about the on country trip; recount what happened and what waslearnt.

2. With the students, look at the information they have recorded on their tables and support them to fill in
any gaps.

3. Askthe students if there is anything else they would like to learn about any of the feral animals? Record
these questions on the white board as they will be useful for the nextactivity

Activity 7. Research a feral animal
1. Talk to the students about them researching a feral animal (pre-determine if the students will work in

pairs, small groups or individually)

Brainstorm questions and headings that their research must have (Appendix 14)
Talk about where and who they can get information from

Decide how students will publish their work (e.g. an EBook, a poster, amobile)

LANE I

When students have completed this work, share it at an assembly and invite those Traditional Owners,
Rangers, scientists and others who have helped them with theirlearning.

Encourage students to ask
Traditional Owners about the
animal they are researching
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1. Watch the film War on feral cats: http://www.smh.com.au/national/war-on-feral-cats-australia-
aims-to-cull-2-million-20170214-gucp4o.html

2. After the film divide the students into two groups, with each group thinking up 5 facts that they
learnt from the film.

Extension Activity \

N § Y
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Activity

Task

Western Australian Curriculum
Science Links

1. Introduction

Learning about and classifying
native and feral animals

Science Understanding

Living things have structural features and
adaptations that help them to survive in
their environment (ACSSU043)

2. Community walk to
record signs ofanimals

Walking around community,
recording signs of animals

Science Inquiry

Construct and use a range of
representations, including tables and
graphs, to represent and describe
observations, patterns or relationships in
data using digital technologies as
appropriate (ACSIS090)

3. Learning on Country
field trip about feral
animals

With Traditional owners,
learning to see what signs there
are of feral animals and then
recording on a table what was
seen

Science as Human Endeavour

Science involves testing predictions by
gathering data and using evidence to
develop explanations of events and
phenomena and reflects historical and
cultural contributions (ACSHE081)

4. and 6. Recounting on
country trip and what was
learnt

Recounting what students did
and learnt on country, and
completing their table about
animal signs they saw

Science Inquiry

Construct and use a range of
representations, including tables and
graphs, to represent and describe
observations, patterns or relationships in
data using digital technologies as
appropriate (ACSIS090)

5. Learning on Country
field trip learning about
feral animals

Seeing what work Rangers and
scientists do on country to
manage, or learn more about,
feral animals

Science as Human Endeavour
Scientific knowledge is used to solve
problems and inform personal and
community decisions (ACSHE083)

7. Research a feral animal

Students plan, research and
publish information on a chosen
feral animal

Science Inquiry

Communicate ideas, explanations and
processes using scientific representations
in a variety of ways, including multi-modal
texts (ACSIS093)

7. Extension activity:
Film about cat behaviour

Watch the film The Secret Life of
Cats (National Geographic)

Science as Human Endeavour

Science involves testing predictions by
gathering data and using evidence to
develop explanations of events and
phenomena and reflects historical and
cultural contributions (ACSHE081)
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Links to further information and activities:

Pest Tales - Lesson plans
www.pestales.org.au/lessons.htm

Article on predators close to home — Theconversation.com

http://theconversation.com/invasive-predators-are-eating-the-worlds-animals-to-extinction-and-the-
worst-is-close-to-home-64741

Pest patrol activity book
https://www.daf.qld.gov.au/ data/assets/pdf file/0007/126538/IPA-Pest-Patrol-Activity-Book-
Complete.pdf

Feral animals in Australia
https://www.environment.gov.au/biodiversity/invasive-species/feral-animals-australia

Feral cats

https://www.environment.gov.au/biodiversity/invasive-species/feral-animals-australia/feral-cats
Information on feral cats, including a map showing locations of feral cats across Australia

Feral cats — Australian Geographic

http://www.australiangeographic.com.au/topics/wildlife/2013/03/natural-born-killers-the-problem-
with-cats/#.VOm5Y7t09Fw.mailto

Land and Learning, A Central Australian Environmental Education Program
Book published by Tangentyere Landcare, 2007
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http://www.daf.qld.gov.au/
https://www.environment.gov.au/biodiversity/invasive-species/feral-animals-australia
http://www.environment.gov.au/biodiversity/invasive-species/feral-animals-australia
https://www.environment.gov.au/biodiversity/invasive-species/feral-animals-australia/feral-cats
http://www.environment.gov.au/biodiversity/invasive-species/feral-animals-australia/feral-cats
http://www.australiangeographic.com.au/topics/wildlife/2013/03/natural
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Teacher Background Information

For thousands of years Traditional Owners have lived on and managed their country that covers a large
part of central and Western Australia. Some Traditional Owners were granted native title to their lands
partly through being able to map the names and locations of waterholes on their country. By the
beginning of 2015, in some regions of WA over 1,100 waterholes had been recorded, with more being
currently added through Rangers and other Traditional Owners locating and recording GPS locations.

Waterholes have special significance to Aboriginal people. As well as an essential source of life in the
past, many continue to be of significant and sacred importance. Every waterhole is named and
connected to creation stories that are passed on to children and grandchildren. Ranger teams now visit
an increasing number of waterholes to monitor and clean them out when needed.

The fresh water found in waterholes is also a source of life for a variety of plants and animals, which in
turn have been a source of food and medicine..

Today many waterholes used by native species are being damaged by feral species, especially camels,
with some waterholes and soaks being destroyed. The spread of buffel grass is also a threat to native
plants with a flow-on effect to native animals when it outcompetes native plants growing near
waterholes.

The term “waterholes” for these units of work also include rock holes, soaks and springs. It is the
commonly used English term that Traditional Owners use for these water sources.
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Two-way Science

Waterholes Primary

Unit 1. Introduction

Students identify where and how they and other people in their community use water, before learning
on country about traditional ways of finding, collecting and using water. Students investigate different
ways to carry water, and what sinks or floats.

Key Words: water, rain, river, drink, swim, wet, investigation, predict, container, sink, float

Resources needed: camera, voice recorder, pre-cut card for labels and word wall words, Appendices
2 and 15, aluminium foil, large tub that holds water, objects that sink and float, an egg, an orange,

coins -

lig)
Activity 1. What do we already know about water? %
Ask the students: _»

e What are all the different places where you have seen water? E.g. in waterholes, puddles,
creeks, rain, swimming pools, out of taps, the sea, shower, billy, washing machine, water bottle
etc. Add words for all of these to the word wallsin English and Language.

e What are the top 3 things we need water for? (drinking, cooking, keeping clean)

e What else needs water? (All living things; animals either drink water or get water from plants,
plants needwater to grow)

e How much water do we each needin 1 day to be healthy?

o 5-8 year olds need1 litre
o 9-12year olds need 1 %litres
o 13 year olds - adults need 2 litres

e How much water would your family need every day? Add up how many litres each personin

your family would need.

Activity 2.
e Make a class picture collage of: Things that NEED water.

e Studentslook through magazines and newspapers and cut out pictures of everything that
needs water.

e Studentswrite labels to go with the pictures. These are then stuck on the collage.
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Activity 3. Guest Speakers

Invite guest speakers e.g. health worker, Ranger, scientist, mechanic, to come and talk to the students
about how they use water in their work, and an estimation of how much water they use each day.

Create a table on the white board and after they have listened to, and thanked the speaker, add
information to the table.

Whatworkdo theydo? | What do they usewaterfor? | How muchwater do theyneed?

Field trip to learn about water in the old days

BEFORE THE FIELD TRIP

\_

(ﬁ Prior Planning for Teachers \

Arrange for an Learning on Country field trip to a water hole or water source. Ask a Traditional
Owner to sit with the students and talk about how they or their relatives collected water in the old
days, pre-contact.

Take time to listen to the Traditional Owners and ask them what they think the students should
learn about waterholes. Include this in your planning and teaching.

J

Mark on a classroom map the name and place of the waterhole.

DURING THE FIELD TRIP
Activity 4.

The focus of Learning on Country is the teaching of traditional knowledge by Traditional Owners
and may not include what was originally planned. A willingness to be flexible is essential, in
order to make the most of what is taught when on country.

1. Ask the Traditional Owners to talk to the studentsabout:
e What they used to collectwater
e How they collected water to drink
e How they carried water
e How they knew where to findwater
e What they used waterfor

2. Ask permission to record the Traditional Owner talking with the students about how water was
found, collected and used in the old days.
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AFTER THE FIELD TRIP
Activity 5. Tell meagain

An AEW will be needed for this activity.

Oral language activity

Students recount in Language what they learnt from
Traditional Owners about how water was found, collected,
used and carried in the old days using as much detail as
possible. Play the recordings of Traditional Owners talking
after students have recounted as much as they can.
Demonstrate this activity in English first.

Activity 6. Make a book or eBook

Students each write and illustrate a page about how Traditional Owners would have found,
collected and used water in the old days. Combine these into a book to share with other
classes.

Activity 7. Science Investigations into different ways to carry water

Discuss with the students that if they had to carry water a long way without a car, e.g. to
someone who was sick, or to young children, they would need to carry as much water as they
can without the water beingspilt
This will be a Science Investigation (Appendix 2). The question to ask is: What container made
with aluminium foil holds the most water?

o What sort of shape would hold themost?

o How could they keep the water from splashing out?
Give each of the students 2 large pieces (1m long) of alfoil and sticky tape to make 2 different
shaped containers
When students have completed their containers, take them outside and ask them how you
could find out which container holds the most water without it being spilt
Make available measuring jugs,buckets etc.
Ask the students to predict which container will hold the most water
Record their predictions and suggestionsas the stepsin the Science Investigation Plan
Carry out the investigation and record the findings at the end
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Extension Activity: Sink or Float?

Read the book Who Sank the Boat by Pamela Allen with the class and ask them

e Why did the boat sink?

If the mouse got in first would the boat have sunk?

e What could the animals have done so the boat wouldn'’t sink?
Collect objects made of different materials e.g. wood, plastic, metal, glass. Students
predict if the object will float or not, then test it and record on the sink or float record
sheet (Appendix 15).
See if an orange with the peel still on will float or sink and then the same orange with
the peel off. Record the findings.
See if an egg will float in a large jar filled with tap water. Record the finding. Empty half
of the water out of the jar, then carefully add salt water, trying to minimise the two types of
water mixing. See again if the egg will float and record what you see.
Students make small boats out of aluminium foil. Test to see if they will float. Slowly
add coins one at a time to see whose boat can hold the most coins. Record your
findings.
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Activity Task Western Australian Curriculum
Science Links
1. What do we Brainstorming what we use water for, Science Understanding

already know
about water?

calculating how much water our family
needs every day

Earth’s resources are used in a
variety of ways (ACSSU032)

2. Class collage

Find and label pictures of things that
need water

Science Understanding

The growth and survival of living
things are affected by physical
conditions of their environment
(ACSSU094)

3. Guest speakers:
Water in the
workplace

Students listen to different guest
speakers talk about how they use water
in the work place and record
information on a table

Science as a Human Endeavour
Science knowledge helps people to
understand the effect of their
actions (ACSHE062)

4. Field Trip with
Traditional Owners

Students learn from Traditional Owners
how water was found, collected, used
and carried in the old days

Science as a Human Endeavour
Scientific knowledge is used to solve
problems and inform personal and
community decisions (ACSHEQ083)

5.and 6. Oral Students recount what they learnt from | Science Inquiry

language and Traditional Owners during the field trip | Compare observations with those
EBook of others (ACSIS213)

7. Science Students construct different containers | Science Inquiry

Investigation into
carrying water

to find out which holds the most water

With guidance, plan and conduct
scientific investigations to find
answers to questions, considering
the safe use of appropriate
materials and equipment
(ACSIS065)

Extension activity

Sink or float investigation

Science Understanding

Natural and processed materials
have a range of physical properties
that can influence their use
(ACSSU074)
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Links to further information and activities:

Land and Learning, A Central Australian Environmental Education Program
Book published by Tangentyere Landcare, 2007

Science Lesson Plan: Water, Grades 2-3 | Common Core
http://commoncore.scholastic.com/resources/science-lesson-plan-water-grades-2-3
Lesson plans to introduce a unit on Water.

Water Carried on Head Collection Points Explained in Africa

https://www.youtube.com/watch?v=GynigEYOB5w
A video showing how water is carried on the heads of women from water collection points in West
Africa.

Sari clad woman effortlessly carries load on her head
https://www.youtube.com/watch?v=ic10CA-8nGo
A video showing a woman effortlessly carrying a load on her head at Chandrabhaga beach.

Thinking about sinking and floating: Density
https://www.youtube.com/watch?v=dcQR6vV1Sqo
A video to encourage thinking about sinking and floating including density and buoyancy.
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Two-way Science

Waterholes Primary

Unit 2. Life at waterholes

Students visit at least 2 waterholes and learn from Traditional Owners what animals use the
waterholes or live near the waterholes. Students will learn Language words for birds, reptiles,
mammals, insects and frogs.

Resources needed: camera, voice recorder, pre-cut card for labels and word wall words, photocopied
pictures of animals, magnifying glasses, classroom map, light for light trap, white sheet, Appendices 2,
16, 17, 18 and 19

Key Words: predict, tracks, scats, feathers, nests, burrows, quadrat, sample, classifying, mammal, reptile,
amphibian, bird, fish, arthropods, motion sensor camera, light trap

BEFORE THE FIELD TRIP

ﬂ( Prior Planning for Teachers

Arrange for a Learning on Country field trip to a waterhole or water source. Ask a Traditional
Owner to show the students the different signs of animals they can see there.

Activity 1. What do we predict we will see at the waterhole?
Explain to the students that they will be going on a field trip to look for animals or signs left by animals.
These may include tracks, scats (poo), bones, feathers, nests and burrows.

1. This will be a Science Investigation. Fill inan enlarged Science Investigation Plan (Appendix
2) as you work through the stepswith the students

2. The question to ask is: What animalslive near................. waterhole?

3. Ask the students what animals do they predict they will either see or see signs of?

4. Talk through the steps of the investigation and highlight the need for studentsto NOT walk
on any tracks on the ground

Teach students how to photograph any tracks near the waterhole
Record on the classroom map the name and place of the waterhole
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DURING THE FIELD TRIP
Activity 2.

The focus of Learning on Country is the teaching of traditional knowledge by Traditional Owners and
may not include what was originally planned. A willingness to be flexible is essential, in order to
make the most of what Traditional Owners find to teach when on country.

w
Possible teaching by Traditional Owners may include: ..
e Looking at tracks and scats «®

e Looking at nests and burrows ..

e Looking at where animals have been digging for food .‘.

e Tellingstories about the old days
e Talking about what the tracks tell about animal behaviour

e Language names of animals

Ask permission to take photos of what is seen, and what the students are involved in, as well as
recording any stories told. Take magnifying glasses with you to enable students to look more closely at
natural objects associated with animals e.g. feathers, bones, scats or other objects pointed out by
Traditional Owners.

AFTER THE FIELD TRIP

Activity 3. Animal classes
1. Brainstorm with the students the different animals and signs of animals they saw at the
waterhole
Complete the Science Investigation Plan by writing in this information
Write the names of all the different animalsin English and Language on cards
4. Using hoops or large pieces paper, set up 6 different circles with labels of the 6 different classes
of animals
5. Explainthat western science divides animalsinto 6 classes (groups)
o Mammals e.g. dogs, cats, dingoes, mice, kangaroos, people (all mammals drink milk and
have hair on theirbodies)
o Reptilese.g. lizardsand snakes (all reptiles have scaly skin, they are cold blooded and
are born on land)
o Birds e.g.galah, zebra finch, crow, emu (all birds have feathers and are born out of hard
shelled eggs)
o Fish (all fish live in water and have gills, scales and fins)
o Amphibians e.g. frogs (all amphibians are born in water and have gills, but when they
grow up they have lungs and can liveon land)
o Arthropods e.g.insects and spiders (all arthropods have more than 4 jointed legs)
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6. Ask the studentsto sort the different animals that they saw signs of on the field trip into the 6
different classes by putting the cards on the right piece of paper or in the hoops
7. Do the same with pictures of animals that you have photocopied

Activity 4. Martu classification of animals

Oral language activity.

Ask an AEW or invite a Traditional Owner to talk to the students about how Martu classify animals.
This might include:

e edible andinedible

e Totemic and non-totemic

e Big birds and smallbirds

e Where the animals are found

e When the animals are hunted

e If animalscan be used for food, medicine, makingtools

Record the talk about animals’ classification to listen to later.
Add any new words in Language to the word wall.

BEFORE THE FIELD TRIP

ﬁ Prior Planning for Teachers

Arrange for a Learning on Country field trip to a waterhole or water source with a Traditional
Owner. Explain to the Traditional Owner that you will be looking at tracks next to the waterhole
and 20 metres from the waterhole.

N\ J

Activity 5. Comparing tracks in quadrats at the waterhole

Explain to the students that you will be going on another field trip to a waterhole. This time you will be
comparing tracks of animals close to the waterhole, and further away from the waterhole.
1. This will be a Science Investigation. Fillinan enlarged Science Investigation Plan (Appendix 2)

with the class as you work through the steps.

2. The question to ask is: Where are there more animal tracks; next to the waterhole or 20m
from the waterhole?

3. Go outside to show students how to peg out a quadrat 5m x 2m (Appendix 16). This will be
used to count and record animal tracks.
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4. Demonstrate fillingin information on the quadrat record sheet (Appendix 17). During the field
trip this could be done by listing the names of animals that have left tracks inside the quadrat,

or by drawing the tracks.

DURING THE FIELD TRIP
Activity 6.
Although the planned focus for this field trip is to look for, and record tracks in 2 quadrats it is

important to allow for other teaching by Traditional Owners should the opportunity arise. A
willingness to be flexible is essential, in order to make the most of what Traditional Owners find to

teach when on country.

Possible teaching by Traditional Owners may include:
e Looking attracks

e Looking at nests, burrows, scats, bonesand feathers
e Tellingstories about the old days
e Talking about what the tracks tell about animalbehaviour
e Language names of birds and other animals
Ask permission to take photos of what is seen, the students’ activities and record any stories told.

Take magnifying glasses with you to enable studentsto look more closely at natural objects associated
with animals e.g. feathers, bones, scats or other objects pointed out by Traditional Owners.

During the field trip set up 2 quadrats; one nextto the waterhole and one 20m from the waterhole.
Support studentsto record what is seen in the quadrats on the record sheet (Appendix 17).

AFTER THE FIELD TRIP
Activity 7. Comparing information
e Look at and compare the information that was recorded on the field trip.

e Complete the Science Investigation Plan.

Overnight field trip
With consultation and direction from Rangers and Traditional Owners, arrange a field trip to a
waterhole to camp overnight.

BEFORE THE FIELD TRIP

Activity 8. Planning the camp
1 Arrange with Rangers or scientists for studentsto see a motion sensor camera set up to record

animal activity at a waterhole at night. Ask the Rangers or scientist to talk to the students
before you go about how and why they use a motion sensorcamera. If this activity is not
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possible an alternative activity is to smooth the sand around the waterhole before nightfall so it
is clear of tracks, and then check which tracks are there the following day.
2 Make a list with students thatincludes:
e What students need to bringon the camp
e How much water will beneeded
e What food will beneeded
e Equipment for preparing andeating food

e What first aid equipment will be needed
e Otherresources needed e.g. shovels, cameras, voice recorders, equipment for catching
night flying insects (see extension activity)
3. Discuss with the students, Traditional Owners and Rangers what the students will be expected
to do including setting up and packing up at the end of the camp.
4. Record the name of the waterhole you will be camping at on the classroom map, plusany new
words on the word wall.
5. Ask the studentsto predict what animals will be filmed at the waterhole.

DURING THE FIELD TRIP

Activity 9. Camp
1. The focus of Learning on Country is the teaching of traditional knowledge by Traditional

Owners and may not include what was originally planned. A willingness to be flexible is
essential, in order to make the most of what Traditional Owners find to teach when on

country.

Possible teaching by Traditional Owners may include:
e Looking at tracks and scats

e Looking at nests and burrows
e Looking at where animals have been digging for food
e Tellingstories about the old days
e Talking about what the tracks tell about animal behaviour
e Language names of animals
2. Ask permission totake photos of what is seen, the students’ activities and record any stories
told
3. Take magnifying glasses with you to enable students to look more closely at natural objects
associated with animals e.g. feathers, bones, scats or other objects pointed out by Traditional
Owners
4. Watch Rangers set up motion sensor cameras before nightfall to film evening, overnight and
morning activity
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5. View the results of the filming the following day and record the information on the Motion
Sensor Camera Survey Sheet (Appendix 18)
6. Setup alighttrap (see extension activityand Appendix 19)

AFTER THE FIELD TRIP
Activity 10. Recounting the camp
1. Talk about the camp at the waterhole

Add new words to the word wall
Teacher and students write a group recount about the trip (Appendix 7)
Look at the information on the students’ Motion Sensor Camera Survey Sheet and discusswhat

> N

was seen and not seen (Appendix 18)

Compare students’ predictions with what was filmed or viewed

(©]

Were there any surprises?

O

Why do students think some birds or other animals were not filmed?

(©]

What might be filmed at a different time of year e.g. after heavy rain or in very hot

weather?

5. Create aslide show of photos from the camp to show at a school assembly. Ask students to talk
about what is happeningin the photosat the assembly.

@?’ ¥ &~ Extension Activity: Light Trap to catch nocturnal insects \

: i‘*o The teacher and students set up alighttrap (see Appendix 19)

e Collectthe insects caught on the sheet and photograph some of them for identification
back in the classroom

A good identification website is:

What Bug Is That? The guide to Australian insect families
anic.ento.csiro.au/insectfamilies/

N s*
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Activity

Task

Western Australian Curriculum Science
Links

1. Predicting what
animals will be
identified at the
waterhole

Science Investigation procedure carried
out as a whole class exercise

Science Inquiry

With guidance, identify questions in
familiar contexts that can be
investigated scientifically and make
predictions based on prior knowledge
(ACSIS064)

2. Field Trip with
Traditional Owners

Field trip to learn about and observe
signs of animals at the waterhole

Science as Human Endeavour
Science involves making predictions,
and describing patterns and
relationships (ACSHE061)

3.Western science
classification of animals

Students learn western science’s
classification of animals into 6 classes

Science Understanding
Classification helps organise the diverse
group of organisms (ACSSU111)

4, Traditional Owners’
classification of animals

Students learn from Traditional Owners
how they classify animals

Science Understanding
Classification helps organise the diverse
group of organisms (ACSSU111)

5. and 6. Science
Investigation to
compare tracks in
guadrats at a waterhole

Students learn to construct and use
simple quadrats to compare animal
activity at a waterhole, as well as
recording their observations

Science Inquiry

Identify, plan and apply the elements of
scientific investigations to answer
guestions and solve problems using
equipment and materials safely and
identifying potential risks (ACSISO86)

7. Completing Science
Investigation Plan

Students complete the science
Investigation by recording a conclusion
(what | found out)

Science Inquiry

Compare results with predictions,
suggesting possible reasons for findings
(ACSIS216)

8. Planning an overnight
camp

Students brainstorm and plan what will
be needed for an overnight camp

Science Inquiry

Participate in guided investigations to
explore and answer questions
(ACSIS025)

9. Overnight camp

Students learn from Traditional Owners,
Rangers and scientists about what
animals access the waterhole at night

Science Inquiry

Identify, plan and apply the elements of
scientific investigations to answer
guestions and solve problems using
equipment and materials safely and
identifying potential risks (ACSISO86)

10. Recounting what
was learnt on the camp

Students recount what was learnt,
observed and recorded

Science Inquiry

Compare results with predictions,
suggesting possible reasons for findings
(ACSIS216)

Extension activity

Light trap to catch nocturnal insects

Science Inquiry

Identify, plan and apply the elements of
scientific investigations to answer
guestions and solve problems using
equipment and materials safely and
identifying potential risks (ACSISO86)
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Links to further information and activities:

Land and Learning, A Central Australian Environmental Education Program
Book published by Tangentyere Landcare, 2007

Birds in Western Australia

www.gdaywa.com/animals/birds.php
Photographs and information on Birds in Western Australia.

Animal Classes
https://www.youtube.com/watch?v=kDjpgH-Tcbw
A video explaining how animals are divided into classes.

Animal Classification
https://www.youtube.com/watch?v=Ya-7JsIlna2E
A video explaining how animals can be classified.
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Two-way Science

Waterholes Primary

Unit 3. Health of the waterhole

Students visit a waterhole and learn from Traditional Owners if the waterhole is healthy or not. They will so
learn about western science ways of monitoring the health of waterholes.

Resources needed: camera, voice recorder, pre-cut card for labels and word wall words, 4 cars, white
socks, stop watch, glass jars, turbidity tube, Appendices 2, 19, 20 and 21, pictures of land, air and
water pollution

Key Words: healthy, unhealthy, pollution, air pollution, land pollution, water pollution, clear, muddy,
turbidity tube, turbidity, water monitoring

Activity 1. Pollution
1. Talk to the students about the concept of healthy and unhealthy if this has not already been

covered.

e Give examples by brainstorming what makes us healthy (fresh air, good sleep, healthy food,
drinking water, exercise) versus un-healthy (sick, can’t sleep, drinking only fizzy drinks,
won’t go and play with friends)

2. Introduce the concept of pollution. Pollution is anything that makes our earth dirty and
unhealthy. People, animals and plants need clean air, clean land and clean water to be healthy.
3. Show the students pictures of different types of pollution as you explain that pollution can be
e on the land e.g. rubbish, oldcars
e in the air e.g. smoke and fumes from cars andfactories
e inthewater e.g.oil from boats or cars, mud, animal scats (poo), dead animals
4. Describe the concept of air pollution by explaining that most cities have thousands of cars and
each car is producing air pollution. Some cities have rivers where rubbish is dumped by people
and big factories into the river. Sometimes there is so much air pollution that people have to
wear masks to keep safe or even stay inside and not go to work or school. We can’t always see
air pollution.
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5. A Science Investigation to see which car producesthe most pollution will show us that although
we can’t see air pollution, itis there.

e Arrange for 4 cars to be used for this investigation. Use 4 different types of carse.g.

a school bus or large 4WD, a small car, an old car, and a new car.

e Each car will be numbered and have a matching numbered clean white sock* attached
to the exhaust pipe with tape. The car will be started and will run for 5 minutes (use a
stop watch).

* The socks should be exactly the same, and stay on the car for the same amount of time
in order to make this a “fair test”. A fair test means you are only testing one thing (one
variable) which in this case is the cars. This concept may be introduced by talking about
a running race with one student starting in front of everyone else. Ask: is that fair? What
would make it fair? It is the same with our science investigation. Every sock must be
exactly the same and every car must run for exactly the same time to make it a fair test,
just as every runner must start at the same place. (This concept may be tricky, but it will
be good to expose the students to this scientific way of thinking!)

e After this, the car will be switched off. Wait for the exhaust pipe to cool down and then
remove the sock. Examine the particles in each of the socks and rate them from least
number of particles to the most number of particles.

6. Record this investigation as a class on a Science Investigation Plan (Appendix 2)

Activity 2. Field trip
1. Review what students know about places that are healthy and unhealthy and what
makes them that way, forexample:
= Healthy: fresh air, no rubbish, healthy plants, enough rain, no feral animals or
weeds, native animals, different types of plants, no pollution
= Unhealthy: air, land or water pollution, lots of feral animals, no native plantsor
sick plants, weeds
2. Tell the studentsthat they will be visiting a waterhole with a Traditional Owner to learn
from them what makes a waterhole healthy or unhealthy.
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BEFORE THE FIELDTRIP

ﬁ\\? Prior Planning for Teachers \

e Arrange for Traditional Owners to meet with the studentsand talk about how they can tell if the
waterhole and surrounding country is healthy or not. This may include:

e What fish, bugs and other animals are in and around the waterhole
e How much water is in thewaterhole
e What plants are next to the waterhole

e What animals are using the waterhole

e How they keep the waterhole healthy
\Ask permission to photograph and record TOs teaching and studentslearning from the TOs. /

DURING THE FIELD TRIP

Activity 3.

The focus of learning on country is the teaching of traditional knowledge by Traditional Owners and
may not include what was originally planned. A willingness to be flexible is essential in order to
make the most of what Traditional Owners find to teach when on country.

e Ask permission fromthe Traditional Owners to record and photograph the students
listeningto the Traditional Owners.

e During the talk by the Traditional Ownerssit and listen with the students and ask questions
to demonstrate your respect for the traditional knowledge and culture, as well as of the
Traditional Owners. Questions might include: What animals visit the waterhole? Do any
animals make the waterhole unhealthy or dirty?

e If you are unsure of what has been taught, ask the students and AEW later.

e Allow for un-programmed teaching and learning to happenif Traditional Owners take the
opportunity.

e Thank the Traditional Owners at the end of the fieldtrip.

AFTER THE FIELD TRIP

Activity 4. Recount
e Asa class brainstorm what was seen, heard and learnt on the trip and write this information
as a group constructed recount (Appendix 7). Conclude by asking if this waterhole is
healthy or unhealthy?
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Activity 5. What is wrong with this picture?

e Studentsdraw a picture of what an unhealthy waterhole might look like. The title for the
picture is: What is wrong with this waterhole?

e Students must include examples of water, land and air pollutionin their pictures.

Activity 6. What would you do if.......cccccereueeereal?
An AEW will be needed for this activity

Oral language activity

Ask an AEW to translate the question: What would you do if.....?

Supply cards that each have a problem associated with a waterhole on them (Appendix 21.) Ask
the AEW to translate the question into Language and get students to offer a solution also in
Language.

Demonstrate this activity in English first, for example:
Question: What would you do if the waterhole was full of dirt?
Answer: If the waterhole was full of dirt, | would dig it out with a spade.

Activity 7. Water turbidity

e Show the students a turbidity tube and explain that it is used by scientists to see how clean or
healthy water in waterholes and riversis.

If you are unable to buy a turbidity tube, you can make one by following directions on the website
Mathinscience.info:

http://www.mathinscience.info/public/0%20How%20to/oceanography_studies/turbidtube.pdf

e Pointout the pattern on the bottom of the tube and the numerical markings on the side of the
tube. How cloudy, dirty or muddy the water is, is called turbidity. Many plants and animals cannot
live in water with high levels of turbidity. “High turbidity levels” means the sunlight can’t reach the
plants so they die, and animals like fish can’t see to feed. Turbidity can also affect water

temperature. High turbidity can mean the water is warmer which some plants and animals don’t
like.
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Turbidity Tube

less than 10
very low /10
clear water 20
30
15-40 / 40 Measurements recorded on the glass tube
low 50
healthy foranimals 60
and plants 70
80
90
100
50-150 / 110
medium 120
some pollution 130
problems 140
150
160
170
180
190
200-400 200
high
plants and animals 300
may die
400

—

Disk at the bottom of the tube with black markings

1 Demonstrate to the students that by holding the turbidity tube upright, and looking downinto
the bottom of it, you can clearly see a black and white pattern at the bottom. Demonstrate
leaning over the tube to see it; not tilting the tube to see it. Discuss why this is importanti.e.
the water must remain level in the tube in order to get an accurate reading of the level of
turbidity. If the tube is slanted the reading will not be accurate.

2. Draw a large diagram of a tube that represents a turbidity measuring tube on the whiteboard.
This diagram will be used for recording different turbidity levels.

3. Set up several clear containers containing different levels of “turbidity”. Include clear water and
very muddy water and several in between. Number each container.

4. Choose one of the containers of water:

a. Mix the water in the container

b. Pourthe water into the turbidity tube a little bitat a time

c. Look carefully after each pour making sure the tube stays upright and not slanted

d. Keep adding water until you can only just see the pattern on the bottom of the tube;
when the pattern starts to disappear, thisis when you take the reading
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5. Holdingthe tube upright look at where the water level is and read the first number
immediately below the waterline

6. Record the number of the container along with the turbidity number on the diagram on the
white board

7. Students now each have a turn measuring the turbidity of the different water samples

Activity 8. Measuring water turbidity at two waterholes

BEFORE THE FIELD TRIP

( 71\7 Prior Planning for Teachers \

e Arrange for Traditional Owners to go with you to two waterholes. If they are both close by, they
may be visited on the same day. If not, you will need two field trips. Explain that you will be

measuring the turbidity at each place to see how clear or muddy the water is.

e Ask permission to photograph and record studentlearning. J

DURING THE FIELD TRIP

Although the original purpose of this field trip is to measure the turbidity of the water at two
different waterholes, be flexible and incorporate any teaching by Traditional Owners when on
country.

e Collect water from the waterhole and pour it into several jars.
e Give students turns to measure the turbidityat each place.

e Record the measurements as you go on the Water Monitoring Record Sheet (Appendix
20)

AFTER THE FIELD TRIP
Activity 9.
1. Record the turbidity measurements on the diagram of the turbidity tube.
2. Ask the students guiding questions relating to the field trips, for example:
e Which waterhole had the highest turbidity level? Why do you think that is? Did one
have more animals close by?Did one have more water than the other?
e Were both the waterholes healthy?

e If you were a frog where would you like to live? Why?
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Extension Activity: Water bugs and frogs \

For more activities that focus on using western science to test water quality, refer to:
Rivers and Lakes; Primary, Unit 3 River health activities 6, 7, 8 and 9 plus extension activities 1 and 2

on pages 41-45.

\_ J
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Activity Task Western Australian Curriculum
Science Links
1. Pollution Students learn about different types | Science Inquiry

of pollution and conduct an
investigation into air pollution

Decide variables to be changed and
measured in fair tests, and observe,
measure and record data with
accuracy using digital technologies
as appropriate (ACSIS087)

2. and 3. Field trip
with Traditional

Field trip to learn from Traditional
Owners about the health of the

Science Understanding
The growth and survival of living

Owners. waterhole things are affected by physical
conditions of their environment
(ACSSU094)

4. Recount Class constructed recount of the Science as a Human Endeavour

field trip

People use science in their daily
lives, including when caring for the
environment and living things
(ASCHE022)

5. What is wrong with

this picture?

Students illustrate a polluted
waterhole, containing air, water and
land pollution

Science Understanding
Changes to materials can be
reversible or irreversible
(ACSSU095)

6. Oral language
activity

“What would you do if.....?"
Students offer solutions to pollution
problems in Language

Science Understanding
Changes to materials can be
reversible or irreversible
(ACSSU095)

7. Water turbidity

Students learn about water turbidity

Science Inquiry

Represent and communicate
observations, ideas and findings
using formal and informal
representations (ACSIS071)

8. and 9. Measuring
turbidity and
comparing data

Students measure the water
turbidity at two different
waterholes, then compare their data

Science Inquiry

Identify, plan and apply the
elements of scientific investigations
to answer questions and solve
problems using equipment and
materials safely and identifying
potential risks (ACSIS086)

Extension

Water bugs as indicators of
waterhole health; identifying,
collecting, counting and sorting

Science understandings

Living things have structural
features and adaptations that help
them to survive intheir
environment (ACSSU043)
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Links to further information and activities

Land and Learning, A Central Australian Environmental Education Program
Book published by Tangentyere Landcare, 2007

What is a fair test? (Junior Science)

YouTube video, Suzanne Hartley, 2012
https://www.youtube.com/watch?v=CFxO-p3WQOo

5 and 6 year olds use Puppet Pal animations to describe the science process of fair testing.

Animals of freshwater habitats - Australian Museum

australianmuseum.net.au/wild-kids-animals-of-freshwater-habitats
Information on some of the animals found in freshwater habitats, which include lakes, rivers, ponds,
streams, rivers and wetlands.

Water Bug Detective Guide

http://www.environment.nsw.gov.au/resources/waterwatch/adult_poster_colour.pdf

Waterwatch - Natural Resources SA Murray-Darling Basin
http://www.naturalresources.sa.gov.au/samurraydarlingbasin/education/school-programs/water-
watch

Waterwatch is a water quality monitoring and catchment education program that provides you with an
opportunity to make a difference to your local creek, river, dam or wetland.

Streamwatch water bug guide - Australian Museum
australianmuseum.net.au/document/streamwatch-water-bug-guide
A guide to help with water bug identification.

Water Bug Detective Guide
http://www.wagga.nsw.gov.au/ data/assets/pdf file/0020/44183/Water-Bug-ldentification-
Sheet.pdf

A guide to help with water bug identification.

Frog Watch | Western Australian Museum

museum.wa.gov.au/explore/frogwatch
Frog Watch provides information on all aspects of Western Australian frogs.
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Two-way Science

Waterholes Primary

Unit 4. Caring for waterholes

Under guidance from Traditional Owners, students ‘adopt’ a waterhole and learn how to care for it.

Resources needed: Rubbish bags, rake, camera, voice recorder, turbidity tube, Appendices 20 and 22

Key Words: looking after, water health, monitor

e Meet with Traditional Owners and ask them ifthe students are able to look after a waterhole

likethe students to do

appropriate to tell a story about this place in the old days
e Invite the Traditional Ownersto any field trips to the waterhole

-

/ﬂ( Prior Planning for Teachers \

e Ask the Traditional Owners which waterhole they would like them to “adopt” and what they would

e Ask the Traditional Ownersto talkto the students about what they would like themto do, and if

/

Activity 1.
BEFORE THE FIELD TRIP

1. Ask a Traditional Owner to talk about the waterhole that students will be looking after. This

might include:

e Name of the place
e Where appropriate, who the custodians of that place are

e What the students’ work tasks are to look after thesite

2. Record this as a listof things to do
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Activity 2.
DURING THE FIELD TRIP

The focus of learning on country is the teaching of traditional knowledge by Traditional Owners and
may not include what was originally planned. A willingness to be flexible is essential, in order to
make the most of what Traditional Owners find to teach when on country.

1 Ask permission fromthe Traditional Owners to record any storiestold and photograph the
students listening to the Traditional Owners.

2. Take photos of the area before any work is done, and after work is done for comparison and a
photo journal of the adopted waterhole.

3. Traditional Owners and teaching staff supervise students to collectand bag rubbish, and
complete any other tasks the Traditional Ownersspecified.

4. |If possible, ask Traditional Owners to point out tracks next to the waterhole.

Activity 3.

AFTER THE FIELD TRIP

Talk about the field trip to the waterhole.

e What work the studentsdid, and why it is important

e What tracks were seen by the waterhole

e What work the students will do nexttime

e How often students will be visiting this place

e Along with printed photos (of before any work was done and after some work was
done) the teacher records a group constructed text for selected photos as the
written component of the photo journal of the adopted waterhole. This is then
displayed eitheron the wall or put in a folderas the first “chapter” of a photo journal
about caring for that waterhole

e Add new Language and English words to the word wall

Subsequent visits to the waterhole

Plan more visits during the year to the adopted waterhole to carry out ongoing work in order to
keep looking after it.

Consult with Traditional Owners about these visits and what work will be done, prior to each
visit.

Take photographs of the work being done on each visit for the photo journal
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Activity 4. Field Trips
BEFORE THE FIELD TRIPS

e Discuss with the students how they could monitorthe health of the waterhole using scientific
methods learnt in the previous unit of work i.e. measuring turbidity levels, observing water
bugs and frogs. This information will be added to the journal after each trip.

DURING THE FIELD TRIPS

The focus of learning on country is the teaching of traditional knowledge by Traditional
Owners and may not include what was originally planned. A willingness to be flexible is
essential, in order to make the most of what Traditional Owners find to teach when on

country.

e Ask permission fromthe Traditional Owners to record any stories told and photograph the
students listening to the Traditional Owners

e Traditional Owners and teaching staff supervise studentsto collectand bag rubbish. Plus any
other work that students cando

e While at the waterhole conduct water monitoring and record the information on the Water
Monitoring Record Sheet (Appendix 20)

Activity 5.
AFTER THE FIELD TRIPS
e Talk about the field trip to thewaterhole
e Studentsfill ina journal (Appendix 22) after each field trip

Activity 6.

An AEW will be needed for this activity

Oral language activity

Describing objects seen at the waterhole

Students take it in turns to think of something they saw at the waterhole and describe 3 things about
it, without saying what it was. Other students guess what the student is describing AFTER the student
has finished describing 3 things.

Demonstrate this activity in English first.
To scaffold this activity use photos taken on the field trip.
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Extension Activity: Caring for country poster

Students design and make a poster that communicates caring for country. This might include:
e Keepingwaterholes clean

e Picking uprubbish

e Putting rubbish inbins CARlNG
e Using fire safely FO R

e Passingon stories and teaching to younger kids OUR
e Managing feral animals such as cats, camels, rabbits C O U NTRY
e Managing weeds

e Working with Rangers and scientists to look after threatened species

Discuss the elementsof what makes a ‘good’ poster. This might include:
e large clear writing (no spelling mistakes!)

e Bright colours
e Interestingpictures
e Bigheading

Display the finished posters in the community
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Activity

Task

Western Australian Curriculum
Science Links

1. Planning a field trip
with Traditional
Owners

Traditional Owners tell
students which
waterhole they will be
looking after, associated
stories and what tasks
the students will carry
out

Science as a Human Endeavour

People use science in their daily lives, including
when caring for the environment and living
things (ASCHE022)

2. Field Trip with
Traditional Owners.

Field trip to learn from
Traditional Owners to a

waterhole

Science as a Human Endeavour
Science knowledge helps people to understand

the effect of their actions (ACSHE062)

3. Recount of the field
trip with Traditional
Owners

Students participate in
writing a recount of the
field trip

Science Understanding

The growth and survival of living things are
affected by physical conditions of their
environment (ACSSUQ94)

4. Further field trips
with Traditional
Owners

Students continue to
care for a waterhole as
directed, as well as
conducting water
testing investigations

Science Inquiry

With guidance, plan and conduct scientific
investigations to find answers to questions,
consider the safe use of appropriate materials
and equipment (ACSIS065)

5. Journal writing

Students answer journal
guestions involving
reflecting, analysingand
predicting

Science as a Human Endeavour
Science involves making predictions and

describing patterns and relationships
(ACSHEO61)

6. Oral language
activity

Students describe
something seen at the
waterhole in detail

Science Understanding

Living things can be grouped on the basis of
observable features and can be distinguished
from non-living things (ACSSU044)

7. Extension activity

Students produce a
poster that promotes
caring for country

Science Understanding

The growth and survival of living things are
affected by physical conditions of their
environment (ACSSUQ94)
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Links to further information and activities:

Land and Learning, A Central Australian Environmental Education Program
Book published by Tangentyere Landcare, 2007

Indigenous Australians Caring for Country
https://www.environment.gov.au/indigenous/index.html

Information from the Department of the Environment on Indigenous Australian land management
projects.

The Benefits Associated with Caring for Country
https://www.environment.gov.au/indigenous/workingoncountry/publications/pubs/benefits-cfc.pdf
A literature review considering the benefits of caring for country with an Indigenous focus.

Waterwatch - Natural Resources SA Murray-Darling Basin
http://www.naturalresources.sa.gov.au/samurraydarlingbasin/education/school-programs/water-
watch

Waterwatch is a water quality monitoring and catchment education program that provides you with an
opportunity to make a difference to your local creek, river, dam or wetland.

Senior Waterwatch Teachers' Guide
http://www.environment.nsw.gov.au/resources/waterwatch/SnrTeachGuide/20090500SeniorTeacher
sGuide.pdf

A guide to involving students in monitoring their local waterway.
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Teacher Background Information

Indigenous Australians have relied on and used plants in order to live healthy, prosperous lives for
tens of thousands of years. Caring for their land included caring for the plants that grew there. Using
fire as a farming tool to increase the productivity of bush foods and bush medicines, and storing and
spreading seed to grow desired food and medicine plants close to waterholes they returned to during
dry seasons are just two of many ways that Traditional Owners farmed vast areas of Australia before
colonisation. These practises are still used today in parts of the Western Desert region.

Traditional Owners’ detailed knowledge of hundreds of plants includes not just their names and uses
but also where and when they grow, how to promote their growth, how to prepare them for eating or
medicine, when to gather them and how to gather them. Traditionally most of all tools and weapons
were made from plants including hard wood, soft wood and spinifex glue. These were an essential
part of daily life, and each tool could be used in different practical ways.

Because in the Western Desert seasons vary so much from year to year, and rainfall could not be
relied on, Traditional Owners’ knowledge of their land included where to find water and what sources
of food and medicine would be available during drought years as well as wetter years. Travelling long
distances without carrying food and water was possible because people knew they would find food as
they went, they knew where to find water including in tree roots if waterholes were dry.

Learning about plants whether it be for making tools or shelters, eating as bush foods or applied as
bush medicines within the framework of Two Way Science is an essential part of learning not just
the history of Traditional Owners’ use and knowledge of plants, but the need for western science to
promote its continuity. Modern western medicine is now acknowledging the effectiveness and
usefulness of many traditional medicines, and some traditional bush foods are making their way into
western restaurants and kitchens. Passing on knowledge and practises to the next generation is
essential if this knowledge is to be maintained and further explored and used.
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Two-way Science

Plants Primary

Unit 1. An Introduction to Plants

Students brainstorm the names of different plants that they are familiar with (Language and
English) and what they are used for. Students participate in at least 3 field trips to observe
and compare what plants grow in different habitats. Students collect leaves from these plants
and make a leaf scrap book. Students learn about the names western science gives to
different parts of a plant and conduct science investigations to observe parts of a plant and a
plant’s life cycle.

Resources needed: whiteboard or large pieces of paper, folder with plastic pockets, variety of
seeds (e.g. peas, beans, radishes, tomatoes) plant pots, celery sticks, food colouring,
Appendices 23, 2, 24, 25,26 and 27, tweezers, double sided sticky tape

Key Words: habitat, leaf, flower, stem, bud, roots, seed, samples, label

* Prior Planning forTeachers

This unit is an introduction to plants. Initially students will brainstorm what they already know.

Arrange for an AEW or Traditional Owner to team teach with you in order for students to hear
Language terms and names of plants as well as English names and terms.

- /

Activity 1. Oral language activity.

What do we already know about plants?
An AEW will ask the students guiding questions about plants in Language such as:
e What do we call plants we can eat?

e What is an example of a food plant?
e What doesthe plant need for it to grow?

e \What season can we collect them?
e What other types of plants arethere?

e How are they used?

Add the names of plants and other Language words of interest to the word wall
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Activity 2. Parts of a plant

BACKGROUND INFORMATION FOR TEACHERS

Whilst there are many different types of plants, each with their own structure, some
features are common to most plants. Teach students the names of the key features of
plants, and what purpose they serve. These include:

Roots: The roots hold the plant in the soil. They take up water and food in the form of
dissolved mineral salts.

Stem: The stem holds the flowers and leaves above the ground so they can get the most
light. The stem is also the transport system of the plant. Water and mineral salts are
transported from the roots to the leaves through the stem.

Leaf: The leaf is joined to the stem by a stalk. The transport system in the stem continues
from the stalk to the veins in the leaf. The leaf is where photosynthesis happens.
Photosynthesis is when the plant makes its own food using sunlight and carbon dioxide
which the plant absorbs from the air. Bud: A bud is an immature shoot. It can be a leaf bud
or a flower bud.

Flower: The flower is the part of the plant where seeds are made.

Seeds: The seeds develop from the ovule (female part of the plant) after fertilization and,
in the right conditions, grow into a new plant

1 Ask the students guided questions about the parts of a plant and record thison a
diagram on the whiteboard (Appendix 23). Also record Language terms if they are
known to students. Studentsillustrate and label their own example of a plant.

mipi pirrpilyd Wilyki

Wa,
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2. Begina Science Investigation asking: Which plant has the longest roots? (Appendix 2)

a. Plant 4 differenttypes of seeds in small plant pots filled with potting mix. Fast
growing seeds include peas, beans, radishes and tomatoes.

b. Follow the directions on the seed packet as to how deep the seeds should be
planted

c. Label each pot

d. Keepthe soil damp but do not over water.

e. Place the plant pots where they can get light, but not in full sun.

f. Ask studentsto predict which plant they think will have the longest roots.

3. Keep arecord of the different plants’ growth by drawing a weekly labelled diagram of
each of them. Name the different parts of the plant as they appear and count the
number of leaves and buds and measure the height of the shoot and then the stem. All
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students can do this for all plants each week, or allocate different students to record the
growth of one particular plant.

o After 4-6 weeks, carefully remove the plants from the pots, gently wash
or brush away the soil from the roots in order to observe, measure and
compare the roots.

e Draw afinal labelled diagram that includes the roots before writing a
conclusion (what we found out) for the Science Investigation. Following
this ask the students further questions such as:

o What if we allowed the plant to grow for another
month? Would the results be the same?

o Do fast growingplants always have the longest roots? What
about a gum tree?

o What plant roots do you eat?

e  Watch YouTube time lapse films of plants germinating and growing. For
example:

Time Lapse of Pea Shoot / Root Growth

mortrek

https://www.youtube.com/watch?v=eDA8rmUP5ZM

Time Lapse - Tomato Plant HD
Learjet15

https://www.youtube.com/watch?v=LICDb8nM5rs

Sunflower Seeds Germination and Growth Time
Lapse
Temponaut Timelapse

https://www.youtube.com/watch?v=eKo5F87A8a0

Activity 3. Investigation into how plants transport water to their leaves.
e Review with the studentsthe different parts of the plant and what they do.
e Demonstrate how a celery plant uses its stem to transport food and water—by

hA

placing several sticks of celery in a jar of water that has red or blue food cpjc
added to it. /

* Ask the studentsto predict what will happen after % hour, 1 hour and 17
hours? -

e Observe the celery carefully over1 % hours to see if it changes colour.
e After half an hour ask a student to cut one stick of the celery into thirds.

What is visible in each section? You should be able to see coloured dots
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on the end of one section. These are the cross section of the tiny tubes in
the stem that are carrying the water to the leaves.

e After 1 hour repeat this with a second piece of celery and again after 1 % hours
with a third piece

e Finally cut the stick of celerylength ways to see the whole of several tubes that
are transporting water and food to the leaves.

e Students record what they saw after each observation on the
Science Observations Sheet (Appendix 24).

Activity 4. Plant parts memory game
e Print 3 copies of the cards on thick paper, then cut them out and

laminate them (Appendix 25).

e To play the game put all of the cards (a total of 30 cards) face down.
Students take it in turns to turn over 2 cards. The aim is to match a word

.

/

with a picture. E.g. the word flower with a picture of a flower. b
e The studentwith the most pairs at the end of the game is the winne?ﬁg &

4
N

Activity 5. Planning Learning on Country field trips to different habitats to
observe what plants are growing there, and to collect plant samples

BEFORE THE FIELDTRIPS

Z
o)
%
//

\//

/

@ Prior Planning forTeachers

Arrange for three Learning on Country field trips to look at plants in 3 different habitats with a

~

Traditional Owner. Ask the Traditional Owner to tell the students the names of the habitats and the

plants and anything else they feel the students should know. This may include:
e What different plants are usedfor

e What eats the different plants
e What season it can they collected,or eaten
e How the plants are prepared for use

st the Traditional Owner if it is alright for students to collect samples of plants during each fielty

trip to make a book.
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e Explain to the students that they will be investigating what plants grow in 3
different habitats. A habitat is a place that is made up of a community of
animals and plants along with water, soil, sand, rocks or any component of the
environment. Different habitats usually suit different plants and different
animals.

e Give examples of extremely different habitats such as underwater, Antarctica,
jungle and high mountains. Show the students pictures of each of these habitats
and ask them to name and describe what they see in each habitat. Point out the
plants (or lack of them!)

e Brainstorm with the students, the different habitats that are nearby where the
students live. These may include sandhills, clay pans, rocky hills, creek beds,

waterholes, rivers or wetlands.

e Explainthat students will be going to three different habitats with Traditional Ownersto

observe what plants live in each habitat as well as to collect samples of the plants.

1. Demonstrate how a plant sample will be collected, placed in a plastic pocket and
labelled.

o Cuta small specimen of the plantwith scissors. If possible include the leaves,
flowers and seeds if there are any.

o Place the sample in its own plastic pocket in a folder. Also record the name
of the plant, its use and the place name and put that inthe same pocket as
the plant. It will be useful to have pre-printed labels to go with each plant.
For example:

Place name: v4mniia Date: 11/02/201>
Language name: ,+np: English name: spinifex  Habitat: tali (sandhill)

Plant use (e. g. food, medicine, tools, shelter):
seeds for food, grass for building shelter

How was plant prepared for use:
seeds were collected and de-husked in 4 wooden dish before being ground up with 4 grinding

Stone to make flowr. This was mixed with water and then cooked in coAls to make bush
adamper.

2. Practise. Students go outside and collect plant samples, place them in a plastic
pocket and record information on the providedlabels.
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3. Write a procedural text. Brainstorm with the students all of the steps needed to
collecta plant sample. Students record this on a procedural planner (Appendix
26).

Mark on the classroom map the names of the places you will be going to, if the re
known.

DURING THE FIELD TRIPS

The focus of Learning on Country is the teaching of traditional knowledge by Traditional
Owners and may not include what was originally planned. A willingness to be flexible is
essential, in order to make the most of what Traditional Owners find to teach when on
country.

e Ask permission torecord the Traditional Ownertelling the students about different
plants.

e Studentsto photograph, collectand label samples of plants.

AFTER THE FIELD TRIP
Activity 6. Plant samples

e Take the plants out of the folderand pressthem between 2 sheets of newsprint,
write the name of the plant on the paper in both languages if known. Press all of
the plants under a heavy weight, e.g. a pile of books, and leave them for a week

e After pressing the plants, stick them to card and place them inside a plastic pocket,
along with the information on the label and a photograph of the plant. These can
thengo in a folder. Have a separate folder foreach habitat.

Activity 7. Comparing plant habitats after visits to three different habitats
e Ask studentsto label and describe the different habitats that they have visited

and collected plant samplesfrom
e Using hoops or circles made from rope on the floor, place the plantsamplesin the
right habitat circle

e Demonstrate that if a plantis foundin 2 habitats it will be put where the two
habitats overlap. Similarly if a plant is found in all three habitats it will be placed
where all three circles overlap

e Record the names of the different plantsfound in each habitat on a Venn diagram on the
white-board
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As you record on the white board, ask the students questions such as :
1. Are there any plants that were in all three habitats?
2. Why do you think....... plants grew on claypans and rocky hills but not sandhills?
3. If we went back to these placesin a different season such as after the rain, would the
habitats look the same?
4. What might change these habitats? (e.g. feral animals eating the plants, rain, drought,
fire)

claypan rocky hill

sandhill
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Extension Activity 1: Parts of a flower
e Show the students a diagram of the parts of a flower (Appendix 27)

e Show the students a real flower. Point out the different parts and ask the students
to name each part. Explain that the students will each be dissecting a flower.

e Demonstrate dissecting a flower with tweezers and placing each flower
part on double sided sticky tape on a card:

1. Start at the base of the flower. Carefully remove one sepal at a
time and place it on the left hand side of the sticky tape. Allow
about 1 cm between each sepal
Next remove the petals one at atime and stick those on the tape
Repeat this process with the stamens and lastly the ovary

Place a piece of sticky tape carefully overthe top of the flower parts to
protect them

5. Write the names of the flower parts under the different parts

Give each student a flower, some tweezers, a piece of card and a piece of 2 sided
sticky tape. Ideally it would be good for there to be a variety of flowers so students
can compare the numbers of sepals, petals and stamens with each other.

11|

stamens ovory

Encourage the students to work slowly and carefully!
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Activity

Task

Western Australian Curriculum Science
Links

1. Oral language

Brainstorm with students and
an AEW what students already
know about plants

Science Understanding
Living things depend on each other and the
environment to survive (ACSSUQ73)

2. Parts of a plant

Using western science
language to name different
parts of a plant and to
investigate and compare root
growth

Science Inquiry Skills

\With guidance, pose clarifying questions and
make predictions about scientific
investigations (ACSIS231)

3. Science
investigation to
explore how plants
transport water to
their leaves.

Students investigate how food
and water is transported to the

leaves of a celery plant

Science Inquiry Skills

Identify, plan and apply the elements of
scientific investigations to answer questions
and solve problems using equipment and
materials safely and identifying potential
risks (ACSIS103)

4. “Memory” card
game reinforcing
western names of
parts of plants

Students match plant parts
pictures and words

Science Understanding

Living things have structural features and
adaptations that help them survive in their
environment (ACSSU043)

5. Field trips with
Traditional Owners
to look at plant
habitats

Students observe different
plant habitats and collect plant
samples

Science Understanding

The growth and survival of living things are
affected by physical conditions of their
environment (ACSSUQ94)

6. Processing plant
samples

Students learn to press, stick
and record information about
each plant sample collected

Science Inquiry Skills

Represent and communicate observations,
ideas and findings using formal and informal
representations (ACSISO71)

7. Comparing plant
habitats

Using Venn diagrams students
compare plants found in
different habitats

Science Inquiry Skills

Construct and use a range of representations
including tables and graphs, to represent and
describe observations, patterns or
relationships in data using digital
technologies as appropriate (ACSIS090)

Extension

Students dissect and label
parts of a flower

Science Understanding

Living things have structural features and
adaptations that help them survive in their
environment (ACSSU043)
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Links to further information and activities:

Land and Learning, A Central Australian Environmental Education Program
Book published by Tangentyere Landcare, 2007

Primary Resources: Science: Life Processes and Living Things
www.primaryresources.co.uk/science/science2c.htm

How do Plants Grow? Plant Life Worksheets for Kids
www.woojr.com/plant-life/

Common Plants in the Pilbara — Department of Agriculture and Food
https://www.agric.wa.gov.au/rangelands/common-plants-pilbara

Learning about plants in primary school — KS1 plants and seeds
www.theschoolrun.com/learning-about-plants-in-primary-school

Plants for Kids — Free games, fun experiments, activities
www.sciencekids.co.nz/plants.html

Label the Plants — Teaching Ideas
http://www.teachingideas.co.uk/subjects/plants

Plants
By Peter Riley

From Seed to Plant %m"m ;
By Gail Gibbons ,_-Qf‘ & o

GIBBONS 4

Where the Forest Meets the Sea
By Jeannie Baker
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Two-way Science

Plants Primary

Unit 2. Plants as food

Students learn from Traditional Owners how to look for, gather and prepare different bush
foods during on country field trips. Students collect and label plant samples for a bush tucker
book as well as write up “recipes” on how to prepare some bush foods. Lastly students
research one western food and its plant source.

Resources needed: folder, card, printed plant labels, camera, voice recorder, Appendices
28, 29 and 30.

Key Words: gathering, collecting, preparing, growing, gum, nectar, gall, recipe, garden

Activity 1. Field trips to collect bush food.
Plan for students to have several different field trips to find, collect, prepare and eat bush foods
with Traditional Owners.

BEFORE THE FIELDTRIPS

ﬂk Prior Planning forTeachers \

Arrange for Learning on Country field trips to collect bush foods with a Traditional Owner. These
may happen throughout the year as different bush food becomes available in different seasons.
Ask the Traditional Owner to tell the students the names of the plants and anything else they feel
the students should know. This may include:

e Where and when the plant iscollected

e How to know when the plantis ready to be collected

e How the plantis prepared for eating

e What bush foodswere eatenin the old days

e Which part of the plantis eaten i.e. is it the fruit, the seed, the root, the gum or sap,

& the nectar, the leaves or a gall growing on the plant /

Ask the Traditional Owner if it is alright for students to collect samples of bush food plants
during each field trip to make a bush food book. Also ask permission to film/photograph the
collection and preparation of bush food by Traditional Owners.
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DURING THE FIELD TRIPS

The focus of Learning on Country is the teaching of traditional knowledge by Traditional
Owners and may not include what was originally planned. A willingness to be flexible is
essential, in order to make the most of what Traditional Owners find to teach when on
country.

e Ask permission to record the Traditional Owner teaching about bush
food.

e Studentsto photograph, collect and label samples of plants as
in the previous unit: An Introduction to Plants, Activity 5

e Studentsto photograph the different steps of collectingand preparing
bush foods.

e If non-plantfoodsare collected e.g. grubs, ask the Traditional
Owners about that foods’ connection to plants.

AFTER THE FIELD TRIP
Activity 2. Plant samples

e Make abush food folder by pressing and then sticking the plant samples onto
card.

o Take the plants collected on the field trip and press them
between 2 sheets of newsprint, write the name of the plant
on the paper. Press all of the plants under a heavy weight
e.g. a pile of books and leave them for a week

o After pressingthe plants, stick them to card and place them
inside a plastic pocket, along with the information on the
label and a photograph of the plant (as in the previous unit)

o Alsoinclude photographs of the bushfoods being collected and
prepared for eating

o If stories were told about any of the foods, include these as well
e The folder/folders could be categorised according to different criteria, such as:
o What seasons were the plants collected and prepared
o What habitat were the plants foundin
o What part of the plant was used

Activity 3. Class bush food “recipe” book

e Write up how to collect and prepare individual bush foodsin the form of a
recipe, whichis a form of procedural writing (Appendix 28).

e Examples might include simple recipes such as adding flowers laden
with nectar to water to make a sweet drink, to complex recipes

116



involving collecting seed, yandying, grinding and then baking to make a
damper.

e Add to the recipe book throughout the year.

Activity 4. Oral language activity
An AEW is needed for this activity.

Oral language What

food am I?
An AEW will describe different bush foods by stating 4 things about each one:
1. Where itisfound

2. What seasonit is collected in
3. What formitise.g. a fruit, seed, tuber
4. What it looks like

Students guess what food it is and then describe how to prepare it.

Activity 5. Where do | come from?
Students research a western food to find out what sort of plant it comes from, what
conditions it needs to grow, and how it is prepared.

e Place food cards (Appendix 29) face down on the floor. Students turn over a
card and that becomes the food they will research. Students could work in
pairs, individually or in groups.

e Studentsuse the Guided Research Plan to support their research (Appendix
30).

e Studentspublish theirresearch as a poster that isdisplayed in the classroom.
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Extension Activity: Growing a pizza garden

Talk about what food plants are often used to put on top of pizzas:
e Tomatoes

e Capsicums

e Onions (orspring onions)
e Basil

e QOregano

All of these plants can be grown during warm/hot months of the year.

e Use extra-large pots e.g. one pot pertomato or capsicum plant to grow
the plantsin

e Research as a class what each plantwill need in terms of sunlight,
shade, water, plant food (fertilizer), protection from wind etc.

e Grow and harvest the plants and then use them to put on flat bread
pizzas made in the classroom.
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Activity

Task

Western Australian Curriculum Science
Links

1. Field trips with
Traditional Owners

Students learn from Traditional
owners how to identify, collect
and prepare bush food

Science Understanding

The growth and survival of living things are
affected by physical conditions of their
environment (ACSSUQ94)

2. Plant samples

Students collect, press, stick
and record information about
each plant sample collected

Science Inquiry Skills

Represent and communicate observations,
ideas and findings using formal and informal
representations (ACSIS071)

3. Class bush food
recipe book

Students write recipes
(procedural texts) on the
preparation of bush foods

Science as a Human Endeavour

People use science in their daily lives, including
when caring for the environment and living
things (ACSHEO37)

4. Oral language
game

Students guess the bush food
then describe how to prepare
it

Science Understanding

Living things have structural features and
adaptations that help them survive in their
environment (ACSSU043)

5. Where do |
come from?

Students research different
plant based western foods

Science Inquiry Skills

Construct and use a range of representations
including tables and graphs, to represent and
describe observations, patterns or
relationships in data using digital
technologies as appropriate (ACSIS090)

Extension

Investigating and then growing
plants to put on a pizza

Science as Human Endeavour
Science knowledge helps people to
understand the effect of their actions
(ACSHE062)
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Links to further information and activities:

Land and Learning, A Central Australian Environmental Education Program
Book published by Tangentyere Landcare, 2007

Simple Plant Science Experiments for Kids — Live Science
http://www.livescience.com/43560-plant-science-for-kids.html

Healthy Kids Garden Activities

http://www.nourishinteractive.com/nutrition-education-printables/category/9-kids-
gardening- growing-healthy-food

Plants for Kids — Free games, fun experiments, activities
www.sciencekids.co.nz/plants.html

Food Science for Kids — Free games, fun experiments, activities
www.sciencekids.co.nz/food.html

Bushfires & Bushtucker: Aboriginal Plant Use in Central Australia
By Peter Latz
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Two-way Science

Plants Primary

Unit 3. Plants as medicine

Students learn from Traditional Owners about how bush medicine has been and is used.
Students make a film about bush medicine including filmed interviews with Traditional
Owners, observing bush medicine being prepared on country, and learning to identify
different bush medicine plants.

Resources needed: camera, voice recorder

Key Words: bush medicine, film, filming, record, segment, edit, interview, demonstration, zoom, long shots, mid
shots, close ups, subtitles, translation

BACKGROUND INFORMATION FOR TEACHERS

Historically plant substances have been the major source of medications all over the world.
Whilst western medicines are now made in laboratories it was often plants that were the
original source of compounds needed for many medicines. Today, many Aboriginal people still
use traditional plant medicines. The plants that are used range from tall trees to small ground
covers. Few of the medicines

used are swallowed; they are more often in the form of a paste or wash that is applied to the
skin. The use of smoke made by placing plants on the coals of a fire, or the placement of
plant resin on an

affected area are two other ways that medicine is administered. The complex processes of
preparing specific medicines requires a knowledge not just of what plant for what ailment

but also knowing where the plant grows, when the plant can be collected, and how it is to

be prepared. This might

involve pounding, soaking, mixing the plant ash with fat, smoking, crushing or binding part of
the plant to the skin. Although making and using bush medicine is a skilled adult activity,
students can learn

about the use of bush medicine and observe the collection and preparation of some bush
medicines that Traditional Owners are happy to show the students.
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( * Prior Planning for Teachers

~

Establishing or having good Traditional Owner contacts who are happy to go on several on country field

trips in order to teach about bush medicine and who are happy to be filmed teaching about bush
medicine are essential for this unit of work.

Because the teaching and learning is based around complex traditional knowledge, the students and
adults must be free to speak in Language. Translated subtitles or key words can be added when the fil

woeing edited with help from AEWs.

Activity 1. Making a film
Discuss with the students learning about, and makinga film about bush medicine. This might
include several different segments including:
e Filmedinterviews of Traditional Owners telling stories or talking about
using medicine in the old days
e Filmed demonstrations of collecting and preparing a bush medicine

e A walk on country with a Traditional Owner naming various plants that can be

used for bush
medicine
e Studentsgivingopinions about learningabout bush medicine
e Studentsreading a story or recount about a bush medicine field trip

Activity 2. Becoming familiar with documentary films
Show the students examples of documentary films, for example:

Bush Medicine
https://www.youtube.com/watch?v=zF8gTYCzNPU

Bush Medicine Bush Trip — YouTube
https://www.youtube.com/watch?v=i800dKi83u4

Film: Walk to Gather
http://www.kj.org.au/walk-to-gather/

After watching each film:

1. Discuss the content; what wasinteresting?

2. Discuss how it was filmed; was there a mix of different types of “shots” e.g.
close ups of a person talking, shots of country, shots of how to prepare bush
medicine.

3. Discuss if there were any ideas that could be borrowed for your own film?

122


http://www.youtube.com/watch?v=zF8gTYCzNPU
http://www.youtube.com/watch?v=i80odKi83u4
http://www.kj.org.au/walk-to-gather/

Activity 3. Learning film making skills

Practise individual skills and steps with students before each segment of
filming. Role play interviewing people, filming in the bush and introducing
the film etc.

Specific skills to be taught and practised will include:

How to operate a camera

e How to record; switching on and off

e How to zoom in on the persontalking

e Practising holding the camera and using a tripod

e [f you use a smart phoneit should be held in landscape mode

e What the signal will be when about to record e.g. “Quiet please, recording;
3.2.1.”

e What light works best e.g. not with direct light shininginto the
eyes of the person being interviewed

e Includinglong shots, mid shots and close ups to add variety to the film

Who will be doing what?
As well as working as a class, allocate specific jobs to specific students and allow time in the

classroom to practise each aspect or skill. These might include:

e Filming aninterview

e InterviewingaTraditional Owner (what questions could be asked?)

e Filmingthe preparation of bush medicine on country

e Introducing (on camera) the next segment of film

e Editing the recordings

e Addingstill shots to increase interest

e Addinga title and introduction at the start of the film (What will the film be
called?)

e Addingcredits at the end of the film

e Translating Language to English and adding subtitles or key words to the film
for the benefit of English speakers

Using a plan or storyboard

With the class, work out what the content will be and in what order. This might be written as
a long list in order of filming or as a storyboard with words and simple drawings to represent
each segment

Story Board

() |
0000
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Activity 4 . Making a film
e With support from an AEW, organise people, and places for students
to film what has been planned and practised. This may include
several Learning on Country field trips, or occasions when Traditional
Ownersare interviewed in the community.

e Before each segment of filming, check that students know exactly what they
will be doing.

e After all filming has been completed, editand watch the different filmed

segments as a class. Discuss what order they should be presented within the
film.

e Additional pictures, music, English subtitles, credits and thanks might
all need to be added or changed.

Activity 5. Viewing the film
Make viewing the film a celebration! Arrange for Traditional Owners filmed or
interviewed to be invited to the school to see the showing of the film to the whole

school.

With permission from those people filmed, post the film on the school’s website or facebook page.

Celebratel
AN

N
/ Extension Activity: Write a song \

Watch the YouTube film of students singing about bush medicine.

Arnang Riketer - YouTube

5V 2 https://www.youtube.com/watch?v=0g85pEXRucw

- dm‘ Apr 30, 2009 - Uploaded by lovejunkie2

Kids from Laramba School film a song about bush medicine

FIPSIRIRN o it &

Salyer s g 3:57

Write a simple song with the students (or invite someone else) about bush medicine.
Include it in the film.
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Activity Task Western Australian Curriculum Science
Links
1. Making a film Students brainstorm what Science Inquiry Skills

could be included in a film
made by them about bush
medicine

Represent and communicate observations,
ideas and findings using formal and informal
representations (ACSIS071)

2. Viewing films

Students view several films
from different communities,
featuring Traditional Owners
teaching about bush medicine

Science Understanding

Natural and processed materials have a
range of physical properties that can
influence their use (ACSSUQ74)

3. Film making
skills

Students plan and practise
skills for making a film

Science Inquiry Skills
Represent and communicate observations
and ideas in a variety of ways (ACSIS042)

4. Recording the
film

Students film Traditional
Owners teaching about bush
medicine

Science Understanding
Different materials can be combined for a
particular purpose (ACSSU031)

5. Viewing the film

Students share the film they
have made with their school
and the community

Science Inquiry Skills
Compare observations with those of others
(ACSIS041)

Extension

Students write, perform and
record a song about bush
medicine

Science Inquiry Skills
Represent and communicate observations,
ideas and findings using formal and

informal representations (ACSISO71)
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Links to further information and activities:

Film Making — Teaching Idea

http://www.teachingideas.co.uk/speaking-and-listening/film-making

Aboriginal Bush Medicine — Australian National Botanic Gardens
https://www.anbg.gov.au/gardens/education/programs/pdfs/aboriginal-bush-medicines.pdf

Fact Sheet — Bush Medicine
http://www.arrawarraculture.com.au/fact_sheets/pdfs/15_Medicine.pdf

Land and Learning, A Central Australian Environmental Education Program
Book published by Tangentyere Landcare, 2007

Bushfires & Bushtucker: Aboriginal Plant Use in Central Australia
By Peter Latz
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Two-way Science

Plants Primary

Unit 4. Other plant uses.

Students learn from Traditional Owners how plants and products from plants (other than
food and medicine) can be used.

Students investigate which plants offer the best waterproof roof and learn how to construct a
shelter on an overnight field trip.

Resources needed: camera, voice recorder, lego bricks to construct small buildings, paper
towel, food colouring, water, books: Three Little Pigs, Three Little Mulyamijis, appendices 2,
31,32 and 33

Key Words: tools, spear, dish, flow chart, sandals, roof, waterproof, shelter, information report

BACKGROUND INFORMATION FOR TEACHERS

Plants have been used in many additional ways, other than as a food and medicine source. These
include native tobacco that is dried, broken up and mixed with ash from one of several
specific trees before being chewed. Some plant roots can be a source of water, the bark of
some trees have been used to make sandals, resin prepared from spinifex is used as a strong
glue for making implements, plant poisons have been used in waterholes to stun animals
being hunted and the wood from many different plants have been used to make implements
such as digging sticks, spears, spear throwers,

shields, bowls and boomerangs. Branches are used to make shelters and windbreaks as well
as a mat on the ground to keep food dirt free. Plant materials have been used to make a type
of cushion thatis placed on the head when carrying a heavy object, branches are used to cover
small rock holes to slow down evaporation, and grasses can be used as a filter when drinking
from a waterhole.

(Latz P., Bushfires and Bush tucker; Aboriginal Plant use in Central Australia, p 62-72)

BEFORE THE FIELDTRIP

/ * Prior Planning for Teachers \

It is essential to plan with Traditional Owners what they would like to teach the students about using plants when
on country. This may vary according to the person’s area of expertise, the season, the type of country and the
types of plants available.

Asking the AEW and other Traditional Owners what can be taught or demonstrated to the students is the start of
\planning this unit of work. Examples of what activities might be taught are a guide only. /
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Activity 1. Field trip to make a spear or a different tool

The focus of Learning on Country is the teaching of traditional knowledge by Traditional
Owners and may not include what was originally planned. A willingness to be flexible is
essential, in order to make the most of what Traditional Owners find to teach when on

country.
e Ask permission torecord the Traditional Owner teaching about making
tools

e Traditional Owners may demonstrate
o What plants are suitable for making different tools
o How to collect the wood
o How to prepare the wood
o Different stepsfor making the tool

e With permission photograph each step of the process

* One field trip might not be long enough for the making of the spear/tool. If the Traditional
Owner chooses to finish making the tool back in community, arrange for them to visit the
class at school to show and talk through the steps that led to completion.

AFTER THE FIELD TRIP

Activity 2. Oral language activity
An AEW is needed for this activity.

Oral language

What happenednext?
Mix up the photographs that record the different stages of making the spear.
Choose one student at a time to choose a photograph of the first then next step e.g. finding the right

tree/plant, and ask them to describe what the first step was in language.
Choose another student to find the photograph of the next step, and to describe what is happening in

that step in language.
Continue until all of the photographs have been put in the correct order and the steps have been

described.

Activity 3. Flowchart.
With the photos displayed on the white board as a reference, students complete a flow
chart of the steps needed to make a spear (Appendix 31).

We looked for the spear
wood tree

We cut the branches using

{ We lit a fire
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Activity 4. Other tools made from wood

Find out if there are other examples of carved wooden tools or artefacts in the community that
students can see. Arrange for students to see these and hear what trees were used, how they
were made and how they are used.

If there is an art centre in your community where people make orsell their artefacts, arrange to
visitand see the different wooden artefacts and to hear what trees were used, how they were
made and how they are used.

Activity 5. Field trip to make bark sandals

The focus of Learning on Country is the teaching of traditional knowledge by Traditional
Owners and may not include what was originally planned. A willingness to be flexible is
essential, in order to make the most of what Traditional Owners find to teach when on

country.

e Ask permission torecord the Traditional Owner teaching about making
sandals

e Traditional Owners may demonstrate
o What plants are suitable for makingsandals
o Which part of the tree to gather
o How to make the sandals
e Ask permission to take photographs of the different steps

AFTER THE FIELD TRIP
Activity 6. Making a book about bark sandals

Discuss the different steps for making sandals, using the photographs as
prompts

Allocate the photographs to students for them to stick on card and write a
sentencedescribing the step photographed

Design and make a cover forthe book
Show the completed book to the Traditional Owners who taught the students
Place the book in the classroom orschool library

Activity 7. Investigation into what plants make the most waterproof roof
For this investigation, the question to ask is: Which plant makes the most waterproof roof?
Fill in the Science Investigation Plan as you go (Appendix 2) by asking the students to predict
which plant they think will offer the best protection.

1 Go for a walk with students and collect small branches of 4 different ‘

plants. (Alternatively do this withan AEW prior to the lesson). Record the
names of the plants on labels and attach them to the plants.

Build 4 identical small houses out of lego or

another stable material (4 walls but noroof)
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Place a paper towel on the floor of each of the houses
4. Ask students how they will place the branches on the houses in order
to form a roof. In order for this to be a fair test, the number of branches
and way they are placed should be the same, so the only difference will
be the planttype. ‘%
Place the branches on the houses
Measure out at least 600ml of water and add food colouring to the water

Measure 150ml of the coloured water and place it in ajug
Pour the 150 ml of coloured water over the roof of the firsthouse

O 00 N O U

Repeat this step for the other houses

10. Remove the branches and compare the houses. Which house has
the wettest floor? Which house has the driest floor?

11. After discussing your findings, record the conclusion (which plant

provided the most water proof roof) on the Science Investigation

Plan

Activity 8. Overnight field trip to build a
shelter BEFORE THE FIELD TRIP

e With support from the AEW, contact Traditional Owners who are willing and
available to teach students how to make a shelter during an overnight field trip.

e After gaining permission from the school and families, plan with the
students an overnight camp. Write lists of what will be needed including
food, water, bedding, medicines, first aid kit, camera etc.

e Thisis a great opportunity for students to plan meals, cost ingredients and
shop for the class within abudget.

DURING THE FIELD TRIP

The focus of Learning on Country is the teaching of traditional knowledge by Traditional
Owners and may not include what was originally planned. A willingness to be flexible is
essential, in order to make the most of what Traditional Owners find to teach when on
country.

e After setting up camp according to Traditional Owners’ directions,
ensure students participate in the activities that are needed to construct
a shelter. This might include being “hands on” or watching Traditional
Owners demonstrate the construction of the shelter.

e Allocate a student to photograph the different stages of construction

e Ask the Traditional Owners questions such as:
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o Do you use the same plantsat every place, or are there different
plantsthat are usedin different places?
o Are sheltersthe same whenitis very cold or it is hot?

o lIsthere a difference between ashelter built for wind, and one built for
shelterfor rain?

o Who made the sheltersin the old days?
o How big were shelters made?
o Can you have a cooking or heating fire under ashelter?

AFTER THE FIELD TRIP

Activity 9. Recounting the field trip
e Demonstrate writing an information report on the whiteboard using
headings from the Information Report Plan (Appendix 33). Write a report
about travelling to the place where the overnight camp was, for example:

Information Report Title: Travelling to
Wanilla

Introduction: On Wednesday March 8™, twelve primary
students, two grandmothers, one grandfather, an uncle and
two teachers drove in Toyotas and a bus to Wanilla.

Description: We drove along the main road for half an hour
and then drove towards the sandhills. One of the Toyotas got
a flat tyre so we all stopped. I helped to change it. Whilst we
were changing the tyre one of the grandmothers caught a
goanna. She killed it and put it in the back of the car to cook
later. We arrived at Wanilla at 12.00 o'clock.

Illustration/diagra;n:

-~

9

{

Conclusion: It was good to arrive at Wanilla after a long drive.
We were looking forward to learning about making shelters
and being on country.
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Brainstorm with the students what they will write in theirinformation report about learning
how to build ashelter.

Give each student a copy of the Information ReportPlan.

Start them writing their own report by writing on the whiteboard the title: Learning to build a
shelter.

Extension Activity: Make a picture book for younger students based on Three Little Pigs

Review with the students what they learnt about makinga shelter.

e What materials did theyuse? »

e How was the shelterbuilt? ﬂ ﬁ _,'-‘

e What made the shelterstrong?

Introduce the concept of “improvising” or writing a new story based on a well-known story.
Read the Three Little Pigs then read Three Little Mulyamijis. Discuss what was the same and
what was different.

Ask the studentsto suggest alternative local animals for characters for the story they will write.
Also discuss including what students have learnt about building shelters. Use this learning and
understanding to choose what type of shelters the animals will build.

Write the story as a group using a narrative planner (Appendix 4D), or give each student or pair
of students a narrative planner to write their own story.

Publish the story as a picture book and give it/them to the Early Years class.
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with Traditional
Owners

plants are used for making
tools and how to make
them

Activity Task Western Australian Curriculum Science Links
1. Making a Students learn from Science Understanding
wooden tool Traditional Owners what Forces can be exerted by one object on another

through direct contact or from a distance
(ACSSU076)

2. and 3. Oral
language and
flow chart

Students recount steps
used to make a tool from
beginning to end

Science Understanding

Natural and processed materials have a range of
physical properties that can influence their use
(ACSSU074)

4. Other tools
made of wood

Students view and learn
about the process of making
other wooden tools

Science Understanding
Different materials can be combined for a particular
purpose (ACSSU031)

5. Field trip with
Traditional
Owners

Students learn how to make
bark sandals

Science Understanding

Natural and processed materials have a range of
physical properties that can influence their use
(ACSSU074)

6. Make a book

Students order photographs

Science Inquiry Skills

Investigation

compare differentplants as
suitable roofing material

about bark and write accompanying Represent and communicate observations, ideas
sandals texts to make a book on and findings using formal and informal

making bark sandals representations (ACSIS071)
7. Science Students investigate and Science Inquiry Skills

Identify, plan and apply the elements of scientific
investigations to answer questions and solve
problems using equipment and materials safely
and identifying potential risks (ACSIS090)

8. Overnight field

Students learn how to build

Science Understanding

book featuring different
types of shelters

trip with a shelter Different materials can be combined for a particular
Traditional purpose (ACSSU031)

Owners

9. Writing an Students write an Science Inquiry Skills

Information Information Report about Represent and communicate observations, ideas
Report about the |making a shelter during the [and findings using formal and informal

field trip field trip representations (ACSISO71)

Extension Students create a picture Science Inquiry Skills

Represent and communicate observations, ideas
and findings using formal and informal

representations (ACSIS071)
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Links to further information and activities:

Australian Indigenous Tools and Technology

http://www.australia.gov.au/about-australia/australian-story/austn-indigenous-tools-and-
technology

IndigenousTools and Weapons
http://members.ozemail.com.au/~mmichie/engag_t&w.htm

g Milingimbi
CSLLDTV

d https://www.youtube.com/watch?v=2p5bfKygXpY

0Old Aboriginal film - How to
| make a Wira

https://www.youtube.com/watch?v=t5geXLNV8D8

Land and Learning, A Central Australian Environmental Education Program
Book published by Tangentyere Landcare, 2007

Bushfires & Bushtucker: Aboriginal Plant Use in Central Australia
By Peter Latz
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Two-way Science

Plants Primary

Unit 5. Weeds

Students learn that some introduced plants are called weeds. They learn about the damage
they can do and how they are managed by Rangers. Students compare the plant diversity of
two places on country after setting up quadrats and recording their observations.

Resources needed: camera, voice recorder, string, measuring tape, tent pegs, coloured
card/paper, Appendices 2, 16, 17, 33 and 34

Key Words: weeds, buffel grass, problems, plant diversity, plant types, plant species, quadrats, recording,
observations, unwelcome strangers

BACKGROUND INFORMATION FOR TEACHERS

Many plants that have been introduced to Australia with the best of intentions have gone on
to become invasive weeds that cause damage to many habitats. Weeds are plants that grow
where they are not wanted.

Buffel grass is such an example. Once introduced to cut down on dust near airstrips, and as
cattle fodder, it has now taken over many parts of inland Australia. Because it grows so fast
after rain and

fire, other plants do not get a chance to grow. Buffel grass outcompetes other plants that
include bush food and bush medicine plants as well as plants that form the protective habitat
for native animals.

Buffel grass also burns extremely hot and is harder to control in a wildfire situation than
other native plants.

Activity 1. Introduction
1. Brainstorm with students what they already know about weeds. Key questions to ask

are:

e What is aweed? (a plant that grows where it is not wanted)

e Do you know the names of any weeds? (Lantana, coffee bush, buffel grass, athol pine)

e Whatis the difference between e.g. spinifex and buffel grass? (Both are grasses
but buffel grass is a weed that takes over country. It is not a bush food and it is
more dangerous when it burns as it burns very hot.)

e Whyaren’ttomatoesweeds? (They do notgrow where they are not wanted. They
do not take over country.)
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e What do weeds need to grow? (Sunlight, water, nutrients; just like other plants)

e What happens if we do nothing about weeds? (They spread throughout more
country and stop bush food and bush medicine growing and reduce native animal
species

2. Watch the YouTube film made by CSIRO:

Unwelcome Strangers: an Indigenous perspective of weeds

Unwelcome Strangers - YouTube
. hitps://www.youtube.com/watch?v=_7FcAQLzINK
Jul 16, 2012 - Uploaded by David Nixon

Unwelcome Strangers explores indigenous perspectives on weeds

After watching the film ask the students to think of further questions that they might ask a
Ranger or scientist about weeds in or near your community or country. This may be a
challenging exercise so support the students with question sentence starters such as:

e How many.............. ?

e Whydo.....cccovurnnnnnnnnn. ?
e Whendo...ccooevnnennnn. ?
e Where....ccooovueennnnn. ?

¢ Howdo.....coooeerrvveeennnne ?

Record these questions on the whiteboard or large piece of paper to refer to after the field trips.

BEFORE THE FIELDTRIP

[ * Prior Planning for Teachers

Arrange with Traditional Ownersand or Rangers to visit two habitats; one with lots of weeds first
of all, and one without any weeds second.

Ask the Traditional Owner and or Ranger to point out the problems weeds cause to country.
Also ask permission to set up a quadrat (Appendix 16) at each place for students to count the

K number of different plants that are in that quadrat.

~

J

136



Activity 2. Field trip planning

e Discuss with the studentsthe purpose of the field trip. Students will look
at the effect of weeds on country with Traditional Owners/Rangers and
look at the number of different plants in 4 quadrats at each of two
places.

e Anothername for the number of different species of plants is plant
diversity. Usually healthy country has greater plant diversity than
unhealthy country.

e Remind the students of the brainstormed questions about weeds recorded on
the white board.

Students will conduct a scientific investigation to see if plant diversity (the number of
different types/species of plants) is effected by weeds.

e For this investigation, the question to ask is: Are there more
different types/species of plants on country with weeds or on
country where there are no weeds?

e Fillinthe Science Investigation Plan as you go (Appendix 2) by
asking the students to predict which place will have more
different types/species of plants.

e |If the studentsare not familiar with marking out and recording
information in a quadrat, go outside and practise marking out a
guadrat (Appendix 16) and record information on a chart (Appendix
17)

e On the field trip students will be markingout 4 quadrats at each
place. Quadrats are to be 5mx 5 m.

e Students will count the number of different types/species of plants
that are in each quadrat. Show the students an example of what this
may look like on paper (Appendices 33 and34) and then practise doing
this outside of the classroom. Remind students they are not counting
the number of plants in total, nor the number of each plant
type/species. They are just counting the number of different plant
types/species. Also explain that small plants and large plants may be
the same species, as might young and old plants.
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Activity 3. Field trip to look at firstly a place with weeds and secondly a place
without weeds

The focus of Learning on Country is the teaching of traditional knowledge by Traditional
Owners and may not include what was originally planned. A willingness to be flexible is
essential, in order to make the most of what Traditional Owners find to teach when on
country.

e Ask permissiontorecord the Traditional Owner and or Rangers
teachingabout weeds and their effect on country in both places

e Traditional Owners may point out:
o What plants are weeds
o What plants are useful for food ormedicine
o What plantsare growinglessthan theyused to
o What animals are no longer around
o Plant namesand uses of plants growingin healthy country

e With permission photograph the different habitats and plants talked
about by Traditional Owners

e Nominate studentsto ask the questions brainstormed back in the
classroom

e Set up quadrats with students (4 quadrats at each place, 5m
x5m). These need only be simple squares 5m x5m. A grid is not
needed for this investigation.

e Count the number of plant species in that quadrat and record the
information on the Plant Diversity Record Sheet (Appendix 34).
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AFTER THE FIELD TRIP
Activity 4. Recounting the field trip

Review what was learnt on the field trip about weeds.

e Complete the Science Investigation Plan sheet

e Compare the information gathered about the two sites. Ask the students:
o Did one site have more plant species than another?
o Was this the same for all thequadrats?
o Did one site have more bush food and plants?
o What do you think these sites mightlook like in one year’s time?
o How might we put this information ona graph?

e Graph the information gathered by the students and discuss how a graph is
useful for comparing information from two sites

Activity 5. Oral Language Activity
An AEW is needed for this activity.

Oral language What

did you learn?
Re-look at the questions about weeds recorded on the whiteboard, and discuss what was learnt from
Traditional Owners during the field trip.

Students are to imagine that they are conducting an interview for the TV or radio about weeds on
country. These interviews may be recorded for students to listen to at another time.

One student is to be the interviewer and ask the questions (in Language).
Another student is to answer the question based on what was learnt from Traditional Owners on the
field trip (in Language).

If students are too shy to conduct interviews in front of the class, the AEW might interview the
students individually.

Activity 6. Guest speaker
Invite a Ranger or scientist to come and talk to the students about what they do to monitor
or manage weeds. If there is not a Ranger program in your community, set up a phone link
with Rangers from another community. Rangers might talk about:

e Why weedsare a problem. This might include:

o Buffel grass replaces bush food and bush medicine plants
because it grows quickly after rain and fire
Survives mostdroughts

o Makes very hot, fast fires
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e Working out where to remove buffel grass (prioritising) e.g. around waterholes and special
places

e How they remove buffel grass by digging, burningand spraying regrowth

e When buffel grass should be left e.g. next to mulyamiji burrows (great desert skink)

e How to stop buffel grass spreading

Extension Activity: Design a poster
1. Studentsdesignand create a poster that informs others about the problems
Associated with buffel grass or another local weed.

2. Show the students examples of posters already produced such as those found on
google images.
3. The poster should have:
e Aheading
e Anpicture
e Information about the plant

e Information about the problems itcauses
Display the posters in the school and in the community.
5. Give one poster to the Ranger/Scientist who spoke to the students about weed

e\ g,
S,
)

management.
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Activity

Task

Western Australian Curriculum Science Links

1. Introduction

Students brainstorm what
they already know about
weeds and watch a short
film

Science Understanding
Living things depend on each other and the
environment to survive (ACSSUQ73)

2. Planning a
field trip to look
at the effect of
weeds

Students learn about plant

diversity and start a science
investigation into the effect of
weeds on two habitats

Science Inquiry Skills

Identify, plan and apply the elements of scientific
investigations to answer questions and solve
problems using equipment and materials safely
and identifying potential risks (ACSIS090)

3. Field trip with
Traditional
Owners to look
at plants in two
habitats

Students view and learn
about the effect of weeds on
habitat as well as conduct
plant surveys using quadrats

Science Inquiry Skills

Identify, plan and apply the elements of scientific
investigations to answer questions and solve
problems using equipment and materials safely and
identifying potential risks (ACSIS090)

4. Recount
learning from the
field trip

Students reflect and
recount what was learnt on
the field trip as well as
completing the science
investigation conclusion

Science Inquiry Skills

Represent and communicate observations, ideas
and findings using formal and informal
representations (ACSISO71)

5. Oral language
activity

Students role play an
interview using questions
about weeds and answers
learned from Traditional
Owners

Science Understanding

The growth and survival of living things are
affected by physical conditions of their
environment (ACSSUQ94)

6. Guest speaker

Students learn how Rangers
manage weeds

Science as Human Endeavour

Science knowledge is used to solve problems and
inform personal and community decisions
(ACSHE100)

Extension
Activity

Students produce a poster
with information about
buffel grass or another

Science Inquiry Skills
Represent and communicate observations, ideas
and findings using formal and informal

weed

representations (ACSISO71)
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Links to further information and activities:

The Story of Rosy Dock

By Jeannie Baker

Land and Learning, A Central Australian Environmental Education Program
Book published by Tangentyere Landcare, 2007

Weed Species of Western Australia
https://florabase.dpaw.wa.gov.au/weeds/

Rangelands — Weeds of National Significance in the Pilbara
https://rangelandswa.com.au/weeds-of-national-significance-in-the-pilbara/

Weed Management — Central Land Council
www.clc.org.au/articles/info/weed-management

Buffel Grass Management Guide — Northern Territory Government
https://nt.gov.au/ data/assets/pdf file/0017/231416/buffel-grass-management-guide.pdf
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Teacher background information

Indigenous Australians have used fire as a way of managing country for thousands of years. It was
critical to their survival as burning increased plant food availability and made hunting for animals a lot
easier as their tracks on cleared ground are more easily seen.

Traditionally Aboriginal people burnt country as they travelled on foot to different places. This resulted
in the country being covered by “patches” of land at different stages of plant regrowth. This in turn
resulted in burnt land acting as a buffer for fires so that burning was controlled. Key species of animals
and trees were therefore protected and fires started by lightning did not spread uncontrollably.

Fire was also traditionally used for signalling, cooking, preparing medicine and burning to clear ground
next to claypans and lakes to increase the amount of run-off from rain and therefore water storage.

The skill of burning country requires a complex knowledge and understanding of the seasons. For
example, knowing what plants can be eaten or gathered prior to, or after burning, what animals are fat
and ready for hunting or are nesting and should be protected from fire. Wind direction, likelihood of
rain, overnight and day time temperatures all come into play.

Where to burn and how to burn also requires complex skill and understanding of the terrain such as
what places need protecting and what places need burning. In addition, how fire “behaves” on rocky
hills or spinifex covered sand dunes as well as flat land also must be considered.

With the arrival of European settlement and country being taken for farming including cattle stations,
Aboriginal people were nolonger able to travel and burn country in the systematicway that resulted in
such well managed and cared for land. A build-up of vegetation and the introduction of buffel grass
that has spread through much of inland Australia, has resulted in an increased fuel load for fire and
consequently large uncontrolled wild fires now frequently occur. Hot late-season fires can have a
major impact on animal and plant populations and biodiversity.

Traditional Owners now work with Ranger programs, land care and scientific organisations in an
attempt to return country to a more manageable state. Using helicopters to access remote country as
well as four wheel drives, drip torches, GPS and two way radios are just some of the ways modern
technologyis working hand in hand with traditional knowledge.
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Two-way Science

Unit 1. Introduction

Students brainstorm and record Language words associated with fire. Students participate in guided
investigations involving fire.

Resources needed: magazines Appendix 35, voice recorder, tea light candles, 4 glass jars of different
sizes, stop watch, meat and other food to be cooked on a fire

Background information for teachers

Fire is a process that is a result of a chemical reaction between oxygen from the air, and some sort of
fuel such as paper, spinifex, or for this example, wood. For the reaction to happen the wood has to be
heated to its ignition temperature. Different things can make the wood hot such as a match, friction
from 2 sticks being rubbed together or lightning. When the wood reaches about 150 degrees Celsius,
some of the wood decomposes and gives off a gas. The gas and unburnt wood is then seen as smoke.
When the gasses are hot enough they react with the oxygen in the air and the wood burns and we see a
flame.

Different flames burn with different colours according to how hot the fire is. The hottest part of the
flame at the baseis usually blue and the cooler parts above it are orange or yellow. Different types of
material also may burn with different colours.

Activity 1. Oral language activity.

What words do we use when we talk about fire?

An AEW will ask the students to think of words that describe and are associated with fire in
If possible, the AEW will record the Language words on the word wall.

The teacher will demonstrate this in English first with words such as: flame, smoke, sparks
hot and burning, and record them on the English word wall.
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An example of a Manyjilyjarra word wall or poster of fire words:

Waru
wangkunjunin tirru

miirnti wiirni Jurnpa

ngamurru kujarni kampani

Lunngu pajipungin Jjuturntarni
tili jangi
Junganpa ngijirri
puyu yumarni

Activity 2. Field trip to learn about fire in the old days
BEFORE THE FIELDTRIP

6% Prior Planning forTeachers \

Arrange for a Learning on Country field trip with a Traditional Owner.
Ask the Traditional Owner to talk to students about fire in the old days. This may include:
e How fire was used

e The different types of fires that were used for different purposes
e How fire was carried
e How fire was made
e Any stories about fire from the olddays
Traditional Owners still carry out many of the burning practises and whilst the focus for this field trip is

ire in the old days, it is important to acknowledge that these practises still continue.

1. Markon the classroom map the name and place of where you will be going.
2. Buy enough meat for cooking on a fire when on the field trip.

DURING THE FIELD TRIP

The focus of Learning on Country is the teaching of traditional knowledge by Traditional Owners and
may not include what was originally planned. A willingness to be flexible is essential, in order to
make the most of what is taught when on country.

1 Ask permission torecord the Traditional Owner talking with the students about fire

2. Ask the Traditional Owner about different types of fire, for example:
e What type of fire was used for keepingwarm?
e What type of fire was used for cooking?
e What type of fire was used for signalling?
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Under supervision of the Traditional Owner students make a fire suitable for cooking and cook
food taken along.

AFTER THE FIELD TRIP

Activity 3. Recording the learning
e Brainstorm with the students what happened on the field trip including where you went, when

you went, what you learnt and what you saw. Record all of this information on the whiteboard
as sentences without headings.

e Hand out Field Trip Report sheets (Appendix 35) for students to fill in. They will need to find the
information on the whiteboard and record it in the correct place on the report.

Activity 4. What fire needs
1. Explainto the studentsthat western science teaches us that fire needs three things to burn and

this can be recorded as the Fire Triangle:

fuel

2. Ask studentsto name different sources of heat that might start a fire, for example, a match or
lightning.

3. Ask the students to name different types of fuel for a fire, for example, paper, dry grass, sticks,
branches.

4. Ask the students if they know what oxygen is. It cannot be seen or felt but it is in the air and we
need it to live. We cannot live under the water because we cannot breathe oxygen. We cannot live
on the moon because there is no oxygen there. Other animals need oxygen too.

5. Afire needs heat, fuel and oxygen to burn. If one of these three things is taken away the fire will
go out.

6. Lighta candle and discuss what enabled the candle to burn (heat from the match, oxygen from the
air and fuel from the wick and candle wax)

7. Look closely at the flame. Discuss what colours can be seen on the different parts of the flame.
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8. Draw an outline then make a collage of a fire using parts of magazine picturesto provide the

colours. Draw a triangle around the fire and label each side with either heat, oxygen orfuel.

oranges

| yellows
| blues

Activity 5. Science investigation: Candle burning

1
2,
3.

10.
11.

12.

Ask the studentsto tell you (recount) what are the three things that fire needs to burn.

Ask the students what they think will happen if a candle doesn’t have enough oxygen.

Show the students a stop watch, atea light candle, matches and four glass jars of different
sizes. Label the jars 1, 2, 3 and 4 in order of size.

Explain that the candle will be litand then a jar will be placed over it. (This will mean that there
are different amounts of oxygen in each jar.) Students will time how long the candle will burn
for.

Draw a table on the white board to record the time estimate and actual time it takes for the
candle to go out with each jar, starting with the smallestjar (jar 1).

Ask the students to estimate in seconds how longit will take for the candle to go out. Record
this on the table (if you get a variety of answers choose one student’s estimate with each jar).
Choose a student to time the candle burning with the first jar, usingthe stop watch.

Light the tea candle and place the first jar over it. As you do, a student starts the stop watch.
How long did it take for the candle to go out?

Record the actual time next to the estimated time.

Repeat this process with the other three different sized jars. -:
At the end of the investigation, compare the estimated times with the actual times. Did the
students predict that the candle would burn longer under bigger jars?

Ask the students “Why did the candle burn the longest under the biggestjar? (Because there
was more oxygen)

Jar Time estimate Actual time

SlwlN| -
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Extension Activity: Old way of lighting a fire
Find out if there isa Traditional Owner inthe community who is able to show the students

how to light a fire the old way (using sticks etc.)
During a trip on country ask the Traditional Ownerto demonstrate how to light a fire.
Ask permission to record and photograph the steps taken.
Ask the Traditional Ownerquestions such as:
e What wood is suitable (Language names)
e What are the Language names of different actions required for lighting the fire?

e What are the Language names of the tools used?
Add any new words to the word wall in Language and in English. /
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Activity

Task

Western Australian Curriculum
Science Links

1. Oral language;
what words do we
use when we talk
about fire?

With an AEW, brainstorm words in
Language associated with fire

Science Understanding

Natural and processed materials
have a range of physical properties
that can influence their use
(ACSSU074)

2. Field trip with
Traditional Owners

Students learn from Traditional Owners
about how fire was used and carried in
the old days

Science as Human Endeavour
Science knowledge helps people to
understand the effect of their
actions (ACSHE062)

3. Recording the
learning

Following the field trip, students
brainstorm then record what they learnt
about traditional ways of using fire

Science as Human Endeavour
Science knowledge helps people to
understand the effect of their
actions (ACSHE062)

4, What fire needs

Students learn the western science
concept of the “fire triangle” and the
three things needed for a fire to exist.
Students make a labelled collage to
illustrate this

Science Understanding

Heat can be produced in many
ways and can move from one
object to another (ACSSU049)

5. Science
Investigation

With support, students conduct a
scientific investigation that shows that
fire (a candle) needs oxygen, then
record their predictions and results on a
table

Science Inquiry Skills

Identify, plan and apply the
elements of scientific investigations
to answer questions and solve
problems using equipment and
materials safely and identifying
potential risks (ACSIS103)

Compare data with predictions and
use as evidence in developing
explanations (ACSIS221)

Extension

Students observe a Traditional Owner
start a fire using the “old way” i.e.
without matches or a lighter

Science Understanding

Heat can be produced in many
ways and can move from one
object to another (ACSSU049)
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Links to further information and activities:

Fun Fire Facts for Kids
www.sciencekids.co.nz/sciencefacts/fire.html

Fire Science Experiment
http://sciencewithkids.com/Experiments/Chemistry-experiments/fire-science-experiment.html

What is a Flame?
https://vimeo.com/40271657

Kindergarten Science Lesson — What does fire need to burn?
https://www.youtube.com/watch?v=28x000DjRjY

Fire water balloon
https://www.youtube.com/watch?v=0m-Lr4Z2drc

Jumping candle flame experiment

https://www.youtube.com/watch?v=Uau_eKoRn6c
Follow up activities and worksheets at: http://www.righ.org/families/experimental/series-2/candle-
chemistry

Bushfires and Bushtucker; Aboriginal Plant use in Central Australia
By Peter Latz, 1995
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Two-way Science

Unit 2. Fire as a tool

Students learn from Traditional Owners and Rangers how fire was and is used to keep country healthy.
Students compare plant growth on country for example country that has been burnt recently, country
that was burnt two years ago and country that has not been burnt.

Resources needed: Appendices 2, 16, 17, 33, 36, camera, voice recorder, measuring tape, string, tent
pegs, access to watch KJ fire film :Waru, kuka, mirrka wankarringu-lampaju

Background information for teachers

Fire has been used for many thousands of years by many Aboriginal people to increase the food
supply of essential food plants and keep country healthy. This has become known by western science
as firestick farming. Country that has not been burnt does not provide bush food. Burning also helps
the ease with which bush food is collected and hunted. The system of burning that involves burning
small patches of country at a time has become known as “patch work burning”.

Rangers are now also burning patches of country by lighting “cool” fires in an effort to return country to
better health. “Cool” fires burn slower and at a lower intensity than uncontrolled “hot” fires. The
knowledge of when and where to burn according to the seasons is being passed down from one
generation to the next and is informing modern land care management practices.

ﬁ Prior Planning for Teachers \
If available, arrange for a Ranger to come to school to watch the film Waru and then talk to the

students in Language about their work with fire. This may include them talking about
e Patchwork burning:

what itis
how it is carried out

(@]

where and when it has been done

o

why it isdone, for example:

o

e increase bush food
e feral animal and plant (weed)control
e hunting

e supporting threatened species, animals and plants
\ e Who isinvolved with burning /
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Activity 1. Watch a Kanyirninpa Jukurrpa film about fire
* An AEW will be needed for this and the next activity
e Watch the film ‘Waru’ (Fire) by Kanyirninpa Jukurrpa about

Waru, kuka, mirrka wankarringu-lampaju (Fire, burning, bush
foods and bio-diversity).

www.kj.org.au/waru
e After watching the filminvite a Ranger to talk to the studentsin Language about their work
using fire.

e Ask permission to tape the Ranger talking about their work.

Activity 2. Recount the learning

Oral language
What did we learn about Ranger work using fire?
e Studentswill verbally recountin Language what they learnt from watching the film
and/or listening to the Ranger
e An AEW will ask questions if the students “miss” any information or details and listen to
the taped talk if needed

Activity 3. Recounting the learning
Students design a labelled poster that illustrates why it is important for Martu to burn country.
The poster should include:

e Aheading e.g. PatchworkBurning

e Benefitsto country e.g. weed and feral animal control
e Benefitsto Martu e.g. more bush food and medicine and easier hunting

BEFORE THE FIELDTRIP
Activity 4. Field trip to observe and learn about country that has been burnt

(* Prior Planning forTeachers N\

Arrange for Learning on Country field trips with Traditional Owners to look at country that:
1. has been burntrecently

2. was burnt one or two years ago
\ 3. has not beenburnt for a verylong time /

Outline to the students that they will be learning from the Traditional Owner about country that has
and has not been burnt. Ask them to predict what they think they will notice. For example:
e will the country look the same or different?

e what will bedifferent?
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Whilst on country, with the support of Traditional Owners, students will also be counting the number
of food plants in a quadrat.

e Studentswill conduct a scientific investigation (Appendix 2) to see if food plant numbers are
effected by fire. For this investigation, the question to ask is: Are there more food plants on
country that has been burnt recently, two years ago or has not been burnt?

1. Fillinthe Science Investigation Plan as you go (Appendix 2A) by asking the students to
predict which place will have more food plants.

2. If the students are not familiar with marking out and recording information in a quadrat, go
outside and practise marking out a quadrat (Appendix 16) and record information on a
chart (Appendix 17).

3. On the field trip students will be markingout 2 quadrats at each place. Quadrats are to be
10m x 10m.

4. Students will count the number of food plants that are in each quadrat. Show the students
an example of what this may look like on paper (Appendix 33) and then practise doing this
outside of the classroom. Remind students we are not counting the number of plants in
total, just the number of plants that can be used for food. This should include plants that
may not be able to be eaten now, but in another season.

5. Markon the classroom map the names and places of where you will begoing.

DURING THE FIELD TRIP

The focus of Learning on Country is the teaching of traditional knowledge by Traditional Owners
and may not include what was originally planned. A willingness to be flexible is essential, in
order to make the most of what is taught when on country.

e Ask the Traditional Ownerto talk to the students about the effect of fire on this particular
country and to help studentsidentify which plants can be used for food.

e Setup quadrats with students (2 quadrats at each place, 10m x10m). These need only be
simple squares 10m x10m. A grid is not needed for this investigation.

e Count the number of food plants in that quadrat and record the information on the Food Plants
Record Sheet (Appendix 36).

AFTER THE FIELD TRIP

Activity 5. Recounting the field trip

Review what was learnt on the field trip about how fire effects plants.
e Complete the Science Investigation Plan
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e Compare the information gathered about the three sites. Ask the students:
o Did one site havemore food plants than the others?
o Was this the same for both quadrats at that place?
o Did one site have no bush food?
o What do you think these sites mightlook like in one year’s time?
o How might we put this information ona graph?
e Graph the information gathered by the studentsand discuss how a graph is useful for
comparing information from the threesites
e Addany new words to the word wall in Language and in English

Extension Activity: Wetland burning

Aboriginal wetland burning in
. Kakadu (2005)

OO

UolIRO

6 612 views
0,01 LVIC

3l https://www.youtube.com/watch?v=AXG_2JSWOFA

Watch the film on wetland burning in Kakadu and watch the film Waru again.
Ask the students what is the same and what is different to burning in desert country

Record this information on a chart such as that below.

Compare burning country

Desert Wetlands
gentle wind strong wind before a storm
only burn country once burn same country twice: burn dead grass then 3

days later burn greengrass

burn to make more bush food burn to make more bush food

older people teach younger people  older people teach younger people
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Activity Task Western Australian Curriculum
Science Links
1. Watch a film With an AEW and Ranger, students Science Understanding

about burning on
country

watch a film, then listen to a Ranger talk
about their work that includes burning
country to make it healthy

The growth and survival of living
things are affected by physical
conditions of their environment
(ACSSU094)

Science as a Human Endeavour
People use science in their daily
lives, including when caring for
theirenvironment and living things
(ACSHEO035)

2. and 3. Recount

Using Language, students verbally

Science Understanding

the learning recount what they learnt in the previous | The growth and survival of living
activity before making a poster that things are affected by physical
illustrates this conditions of their environment
(ACSSU094)
4. Field trip to Students learn from Traditional Owners | Science Inquiry
learn from how fire helps to increase bush food Identify, plan and apply the

Traditional Owners
about the effect of
fire on country

and make hunting easier

Students carry out a Science
investigation looking into the number of
food plants found on burnt and un-
burnt country

elements of scientific investigations
to answer questions and solve
problems using equipment and
materials safely and identifying
potential risks (ACSIS086)

5. Recounting the

Students review and graph the

Science Inquiry

field trip and information they gathered on the field Use a range of including tables and
reviewing the trip and complete the Science simple column graphs to represent
information Investigation Plan data and to identify patterns and
collected trends (ACSIS068)

Extension Students view a film about burning Science Understanding

country in Kakadu before comparing the
features of burning country in a desert
and in a wetland

Heat can be produced in many
ways and can move from one
object to another (ACSSU049)
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Links to further information and activities:

Fire — Culture Notes — Alice Springs Desert Park
www.alicespringsdesertpark.com.au/kids/culture/fire.shtml

Firestick — Australian Geographic
http://www.australiangeographic.com.au/topics/history-culture/2015/03/gallery-aboriginal-
inventions/firestick

Savanna Explorer — Northern Australia — Fire
http://www.savanna.org.au/all/fire.html

Firestick farming (video)
https://www.khanacademy.org/humanities/world-history/history-beginnings/pre-history-
humanity-on-earth-tutorial/v/firestick-farming

Traditional Aboriginal burning — Department of Parks and Wildlife
https://www.dpaw.wa.gov.au/management/fire/fire-and-the-environment/41-traditional-

aboriginal-burning

Managing Fire — Country Needs People
http://www.countryneedspeople.org.au/managing_fire

Fire management — Learnline
http://learnline.cdu.edu.au/tourism/kakadu/values/pdf/firemanagement.pdf
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Two-way Science

Unit 3. When fire is a hazard

Students learn that some fires (bush fires or wild fires) can be a threat to people, country, animals and
places. Students learn how wild fires start and what can be done to limit the damage caused by them.

Resources needed: Appendix 37, camera, voice recorder

Key Words: wild fire, bush fire, problem, hazard, solution, comic strip, safety, equipment, mud map

Background information for teachers

Although fire has been used and managed safely for many thousands of years by Aboriginal people to
increase the food supply, unsafe wild fires and bush fires have greatly increased more recently. This is
due to two main things. Firstly, due to the spread of buffel grass; a weed that has taken over a lot of
country. Buffel grass burns very hot and fast and so is more of a threat to animals and other plants.
Secondly, patch work, cool burning practised by Rangers today is relatively recent. After European
settlement Aboriginal people were stopped from using fire to manage and look after country. This has
resulted in built up, thick vegetation that burns easily, and without the patchwork of burnt areas to act
as a buffer, the fires spread over vast areas of country. An increase in Ranger burning activity is
attempting to address this problem.

Activity 1. Brainstorm with the students when fire is a problem or hazard
e Ask the students to name the different ways that fire can be a problem or hazard. These might
include:
o childrenstarting fires that are too close to buildings orhomes
o fires that startin ahouse
o little children walk or fall on a fire by accident
e Record the different ways fire can be a hazard on the whiteboard.
e Brainstorm solutions to the problems, suchas:
o Adults put out fires started bychildren
o People getout of the house that is burning
o Children are watched by older siblings or other family members to make sure they are safe
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Activity 2. Write and illustrate a comic strip demonstrating when fire is a hazard
Before starting to draw and write, show the students different examples of comic strips from the

newspaper or comic books.

Pointout the features, such as; a comic strip tells a story, it contains thought bubbles and speech

bubbles as well as clear illustrations.

From the brainstorm in Activity 1. on the whiteboard, choose one of the problemsand solutions

and model writing and drawing a comic strip that illustrates it.

Demonstrate planning the comic stripby

(@]

©)

@)

Writing down a plan of the story first. This should include a beginning, a middle and an end
(Appendix 37)

Working out how many squares the comic strip will have (keep it simple; four may be
enough)

Drawing and writing inpencil first

Finally drawingand writing with a black pen

From the whiteboard students choose one of the problems and solutions and draw a comic strip

that illustrates both the problem and the solution in a comic strip format.

Before the students make their final copy with a black pen, check that the students have included

in their comic strip:

vk W N

How the fire started

What the problem or dangerwas
What happened next

How the problem wasfixed

A title

Activity 3. Staying safe during burning
Brainstorm with the students what safety measures should be used by Rangers when burning

country

Record these on the whiteboard.

Watch the film: Fire Safety Movie by Kanyirninpa Jukurrpa
(www.kj.org.au/safety-films) and after watching the film add
any other safety measures to the liston the whiteboard
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Activity 4. Field trip to observe Rangers planning a burn and keeping safe
BEFORE THE FIELD TRIP

ﬂ( Prior Planning for Teachers
If possible, arrange to go on a field trip to watch how Rangers plan and keep safe whilst burning.
Invite a Ranger to talk to the students before the trip to outline what the students will need to wear,
such as shoes, trousers and a long sleeve shirt.

DURING THE FIELD TRIP
The focus of this field trip is to observe and follow directions given by a Ranger.

e Ask permission to photograph all aspects of the field trip including:
o What the Rangers are wearing

What equipment Rangersuse

Any mud maps that the Rangers draw

Rangers noting the wind direction

How the Rangers light thefires

O O O O

o Where the Rangers park the cars
e Ask the Ranger what the purpose of this burnis

e Ask the Ranger to instruct the students where to stand and what to do

AFTER THE FIELD TRIP
Activity 5. Recounting the field trip

Oral language
What did Rangers do to be safe?
e In Language, students will recount what they learnt about fire safety during the field trip
e To make it more challenging:
o the first studentstates one thing that the Rangers did to be safe e.g. checked the
wind direction
o The second student restates what the first student said then adds another e.g.
checked the wind direction, wear boots

o The third studentrestates what the previous students have said and then adds
another e.g. checked wind direction, wear boots, use a radio

o Continue until students make a mistake, thenstart again

160




Activity 6. Make a book about the field trip
e Print off photographs and pass them around for the students to look at. Discuss what students
might write about in connection to the photographs with an emphasis on fire safety.

e Students choose 2 photographs to write about.
e Make a book about fire safety using the students’ writing and photographs.

Extension Activity: Bushfires in other parts of Australia

Australia: 'Catastrophic’ fire
conditions for NSW as bushfires
continue to burn

https://www.youtube.com/watch?v=DCZzT4P9jcQ

Watch a short video of a bushfire such as the one above and then ask the students questions
such as:
e |sthat fire the same as the bush fires we have closer to home?

e What is the same and what is different? (more trees and shrubs i.e. forests) in NSW
e How do the firefighters put out the fire?

e Why can’t some fires be stopped?

e What type of “conditions” are the worst for bushfires inNSW?

e What safety measures did you see the firefighters using?

Research with the students:
e What other places in Australia have bushfires?

e What are the different bushfire dangerratings? i ST
e What do the bushfire ratings mean? % _ /

V||
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Activity Task Western Australian Curriculum
Science Links
1.and 2. With guidance students brainstorm Science as Human Endeavour

Brainstorm when
fire is a hazard

when fire can be a hazard and think up
possible solutions to specific scenarios

Science involves making predictions
and describing patterns and
relationships (ACSHE061)

3. Ranger fire

Students brainstorm then watch a film

Science Understanding

safety about fire safety when Rangers are Heat can be produced in many
burning on country ways and can move from one
object to another (ACSSU049)
4. Field trip to Students learn from Rangers what they | Science Understanding

observe Rangers
burning country

do to stay safe as well as protect
important sites, when burning on
country

Science knowledge helps people
understand the effect of their
actions (ACSHE062)

5. and 6. Students
recount what they
learnt on the field
trip

Students recount what safety measures
were undertaken by Rangers during the
field trip. This will first be done orally
using Language, then a book will be
made using photographs and text
written in English

Science Understanding

Science knowledge helps people
understand the effect of their
actions (ACSHE062)

Extension

Students watch a short film then
research to answer questions about
bush fires in other places in Australia

Science Understanding

Sudden geological changes and
extreme weather events can affect
Earth’s surface (ACSSU096)
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Links to further information and activities:

Learning about bushfires — Bushfire Education
http://www.bushfireeducation.vic.edu.au/secondary/learning-about-bushfires/secondary-learning-
about-bushfire.html

Kids Games — Country Fire Authority
http://www.cfa.vic.gov.au/kids-schools/flash-games/

Li’l Larrikins Bushfire Safety
http://www.forteachersforstudents.com.au/site/wp-content/uploads/AFAC/bushfire/pdfs/bushfire-
lesson-ideas.pdf

Fire Safe and Fire Science Workbooks — NSW Rural Fire Service
http://www.rfs.nsw.gov.au/resources/publications/students-and-teachers

Bushfire Escape- ABC
http://www.abc.net.au/btn/resources/teacher/episode/20150203-bushfireescape.pdf

Fire Danger Ratings — NSW Rural Fire Service
http://www.rfs.nsw.gov.au/plan-and-prepare/fire-danger-ratings
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Activities to Encourage Community Engagement

e School or classroom Family Days that invite families to come and see what
the students have been working on in the classrooms and on country

e Displaystudents’ art in the community store, clinic or office

e Celebratelearningor school success with a community event, for example:a
film of the event followed by a barbeque

e Invite a Traditional Ownerinto the classroom to tell a story about the old days,
or to listen to students telling stories in the local community language about an
on country trip, or a story they have heard

e Send out a weekly/fortnightly/monthly newsletter written by the students
and showcasing on country learning as well as classroom learning

e Invite familiestoassemblies where students will be showcasing their work

e Host a “Big Breakfast” at the beginning of each term to meetor catch up
with students and theirfamilies

e Attendlocal community festivals such as basketball, football or netball

carnivals.

These ideas plusmore can be found in:

Kids Matter

https://www.kidsmatter.edu.au/atsi-resources

Aboriginal Cultural Standards Framework - The Department of

Education
www.det.wa.edu.au/aboriginaleducation/detcms/navigation/aboriginal-education/
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The Reason for the Seasons

Finish the sentences using these topic words:
away rotates  towards spinning year  filted

The earthr.......ccoeoeenn..........around the sun.

It takes one y......coe..e. :

The earth isalways s............ccccooiiinnee. like atop.
The earthis f.............. on an axis
When the southern part of the earth is tilted t...........................the sun

it will be hotter here.

When the southern part of the earth is tilted
Auveeeereeeecee e from the sun it will be colder there.

Appendix 1
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Science Investigation Plan
Date:

My question:

My prediction:

How will I doit?

<

What I found out:

Appendix 2
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Measuring Wind Speed

-

Location:

~

N
4

Location:

Location:

N\

-

Location:

Location:
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rotations per minute

...rotations per minute

....rotations per minute

...rotations per minute

....................... rotations perminute
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Learning on Country se‘

Place name: Date:

What country is it?

What did you see?

What stories did you hear?

What did you learn about?

What new Language words did you learn?

Appendix 4
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Bush food names:

{ Seasons collected: J
ﬂw is the bush food found and \

collected:

Drawing of the plant

4 )

How is the bush food prepared?

N J

Appendix 5
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Plan a Narrative
NARRATIVE TITLE:

Beginning

Who? Where? When?

Middle

What happened? Was there a problem?
1.

End

What happened at the end?

Appendix 6
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Plan a Recount
|

RECOUNT TITLE:

Introduction

Who? What? When? Where? Why?

What happened?

Write about what happened, in the order that they happened.
1.

Conclusion

What did you think or feel?

Appendix 7
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Our Solar
System

Appendix 8
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Ecosystem for a ...,

Weather or season

Small animals
Larger

animals

Appendix 10
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Pictures for food chains
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Animals found in our community and surrounding area

Animals around now Animals around in the old days

Appendix 12
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Animal Signs Observations

Animal

What I saw

What does it eat?

Native or feral?

What does it do to the
ecosystem?
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[ Name: Feral Animal Research

KNhaT does it eat? \

Where does it come from?

/

How many babies does it have each year?

\_ /

What damage does it do?

How can it be managed?

Appendix 14
Two-way Science & "
Animals Primary Draft 29/5/17 QG bhpbilliton
Not for distribution or citation Foundation
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Does it float orsink?

Object

Prediction

Sink or float?
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Quadrats

Students will participate in introductory level activities that enable them to learn to use simple
guadrats in order to observe and record data.

Resources Needed: rope or extended measuring tape, cardboard, scissors, tent pegs, string, pen and
paper for recording in the field, white board, items to bury in a sandpit, items to scatter on the
classroom floor

Key words: data, samples, quadrat, grid, accurately, quadrat sampling

Scientists often collect information or data in the field to learn more about the environment.
This might be on a sand dune, under water, on a reef or even on the moon.
Scientists are not always able to count everything in a large area so they take samples.

One way to collect the information in a scientific way (this means accurately with no guessing) is to use
Quadrat Sampling (using a grid).

QUADRAT SAMPLING
A quadrat is an outline or a grid that is usually a square or rectangle. It allows us to look at a sample of
what can be found in an area we want to learn more about.

Quadrats up to 1 metre square can be made from PVC pipe with PVC elbows according to how large
you may want them. Alternatively small quadrats can be made using cardboard, and larger quadrats
that are used outside can be made with tent pegsand string.

(If using grids with your quadrat you will need to attach string at regular intervals to form a uniform
grid. With PVC pipe, holes can be drilled and string tied on.) For example:

1 2 3 4 5
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ACTIVITIES
1 Individually orin pairs make a simple cardboard quadrat by cutting out a square hole 10 cm by
10cm from a piece of cardboard. This quadrat does not have a grid.

i. Place the hole or quadrat over a “busy” picture such as a page from Where’s Wally and record
everythingthat is seenin that quadrat on a piece of paper
i. Record as agroup on the white board what students saw in their quadrats

Whose quadrat? What was found? How many?
Nyaparu dogs 3
snakes 2
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2. Mark out a quadrat with a grid within a sandpit using tent pegs and string. Hide various objects

under the sand, within the quadrat.

a. Students are assigned a quadrat location e.g. d5 and they then dig for an object hidden in that
guadrat and record what they find

b. Return to the classroom and record what objects were found within the quadrat, and what section
of the quadrat it was, on the white board

frubber
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Quadrat Record Sheet

Name of the waterhole:
Distance from the waterhole:

1

Date:

183

Appendix 17




Motion Sensor Camera Survey
Name of the waterhole:..............ocomiieene. Date:.....oeerees

Time Animals recorded

Appendix 18
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Light Traps

(From Kanyirninpa Jukurrpa Junior Ranger Program; Animal Habitats, Appendix 4A, page 35)

Scientists use ultraviolet lights to sample and study nocturnal insects in an area. The light attracts
night-flying insects, including many moths, beetles, and others. Many insects can see ultraviolet light,
which has shorter wavelengths than light visible to the human eye. For this reason, an ultraviolet light
will attract different insects to a regular incandescent light.

Light sampling can be done one of two ways.

1 The ultravioletlight can be hung in front of a white sheet, which is hung overa rope giving
flying insects a surface on which to land. A sheet should also be placed on the ground to
catch fallen insects. You can then observe the insects on the sheet, and the ground and
collectany interesting specimens by hand; OR

2. Anultraviolet lighttrap is made by hanging an ultravioletlight overa bucket or other
container, Insects fly to the light, fall down into the bucket, and are then trapped inside the
bucket.

When using an ultraviolet light to collect insects, you should set up your light and sheet, or trap, just
before dusk. Make sure the light faces the area from which you want to attract insects.

Use forceps or tweezers to collect insects from the sheet or trap, place the insects on a piece of white
paper and photograph them.

* If you are unable to use an ultraviolet light, use a different bright light e.g. spotlight

Appendix 19
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Water Monitoring Record Sheet

Waterhole name: Date: Time:

Weather conditions: (Tick the boxes)

] sunny |:|cloudy ] raining ] windy

Waterhole type:

] soak [1rock hole [] spring I [

Water flow:
[ Inot running ] running slowly ] running quickly

Water appearance:

Iclear ] muddy |:|green [ Ibrown

Was there anything polluting the waterhole?

Appendix 20
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What would you do if ......

There is a dead camel in
the waterhole.

..................... ?

There is rubbish near
the waterhole.

---------------------------------------------------

---------------------------------------------------

There are cat tracks
near the waterhole.

There is a car bogged
next to the waterhole.

There is a group of
tourists camped near
the waterhole (without
permits).

There are bilby tracks
and a burrow near the
waterhole.

...................................................
---------------------------------------------------

Appendix 21
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The waterhole is full of
dirt.

---------------------------------------------------

There are tourists
riding motor bikes next
to the waterhole.

There is buffel grass
growing next to the
waterhole.

------------------------------------------------
................................................

There are dead fish in
the waterhole.

---------------------------------------------------
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work water health tracks changes

birds

Waterhole Journal Date of field trip

What changes did you see?

What changes might you see next time?

What animal tracks did you see?

What animal tracks might you see next time?

Was the waterin the waterhole clean?

What will the water be like next time?

What work did you do?

What work will you do next time?

What birds did you see?

What birds might you see next time?
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Parts of a Plant

flower

seeds

leaf bud

stem T

Appendix 23
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Science Observation Sheet

Gaser'vaﬁon 1. Time: . . \

Describe or draw what you saw.

AN

@servaﬁon 2. Time: ..

Describe or draw what you saw.

.

Observation 3. Time: ..o,
Describe or draw what you saw.

AN

N
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roots

bud

Stem

leaf

flower
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Plan a Procedure

Procedure Title:

Goal or purpose of activity

Equipment | need:

What | will do:

©® N o U > W N BB
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Parts of a Flower

petals

___ sepals

Appendix 27
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Recipe for:

Ingredients | need:

Equipment | need:

What | will do:

10.

Appendix 28
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coffee tea

bread @ sugar

ChipS chocolate

Appendix 29



Guided Research Plan

Food name:

What does the plant look like? Is it a:
tree bush vine grass tuber

Where does it grow? What country does it grow in?

What does it need to grow?

How is it turned into food?

Appendix 30
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Flow Chart

~

-

\

-

~

N [
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Information Report Plan

Title:

(what you were doing)

Introduction:
(who, when, where)

Description:
(what happened)
1.

2.

3.

4.

5.

Tllustration/diagram
(what happened)

Conclusions
(the end of the report)
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5m x 5m quadrat Wanilla 1.

5m

5m

® ..

@ - ‘ + @ + - = 5 species
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5m

5m x 5m quadrat

5m

Wanilla 2.
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2 species
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Plant Diversity Record Sheet

Place Name: Date:

Quadrat Number of different species
1.
2.
3.
4.

Total number of different

species for this place

Place Name: Date:
Quadrat Number of different species
1.
2.
3.
4.
Total number of different
species for this place

203
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Field Trip Report

Where we went:

\

/ Picture

VAN

What we did:
\ /
NVha’r we learnt: \
\ %
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Bush Food Plants Record Sheet

1. Place Name: Date:

Quadrat Number of food plants

1
2.

2. Place Name: Date:

Quadrat Number of food plants

1
2.

3. Place Name: Date:
Quadrat Number of food plants
1.
2.
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Comic Strip Plan
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