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Note: The study originally planned to conduct a ‘case study’ and was titled p/HDUQLQJ
Sustainability Science: A case study of young Western Australian Regional school
FKLOGUHQYV DWW L WXlI@sHhangadRftdr ¥&/ahoielcQrigspobdaricaNd

an ethnographic study, and was consequently titled f(GXFDWLRQ IRU 6XVWDL

ethnographic study of 15 Year- UXUDO :HVWHUQ $XVWUDOLDQ Fl
VXVWDLQDELOLW\Y
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Appendix D
Sustainability science-program

Science for Sustainability: A Sustainability science-program
Time
10 weeks
Approximately 2-3 hours per week

Links to the Australian Curriculum
Cross-curriculum priorities:
e Sustainability
e Aboriginal and Torres Strait Islander histories and cultures

Links to the curriculum (Department of Education Western Australia, n.d.).
Curriculum Framework
Values focused on include:

e Environmental responsibility

e Social and civic responsibility
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K-10 Syllabus
Science:

Year 2

Life and Living

Interdependence
of living things

The environment surrounds us and contains living and non-living
things
e the environment surrounds us and contains things that are living
e similarities and differences exist between different living things
such as plants
Living things have basic needs and these must be met for survival
e in order to survive, living things need food, warmth, shelter, air
and water
e the needs of living things may vary depending on the type of
living thing, age, size and food preference
e people rely on certain things and other people in order to survive
e animals and plants live in habitats in our local environment
Ways to observe and care for animals and plants
e animals and plants can be observed using the appropriate senses
e ways people care for animals and plants at home

Living things can live in di
e different environmel
things
e anenvironment can
Living things need other i
e living things depend
survive
e a habitat may provic
potential mates Peoj
where they live
e people need to care f
things live
e inthe community, pe

Structure and
Function

Living things have structural features that help them live
e living things have structures which enable them to live
e living things have behaviours that enable them to live
e different parts of living things are used for different life processes

Familiar living things can be grouped according to structures and
features
e living things are made up of parts which can be used for sorting or
grouping
Living things survive because of essential life processes that non-
living things do not have
e animals must breathe and eat to survive, plants need sunlight and
water to grow, while non-living things like rocks do not carry out
these life processes

Living things have structu
environment
e anadaptation is any
that helps an animal
e living things have de
live in their environn
Living things can be grouy
e living things can be ¢
Living things have feature
e living things have fu
absorption of nutrier
e certain features are r




Year 2

Investigating Planning: e to identify class’s current understandings of a topic e to individually reflect or
I_Drepar_ing_for an e to identify prior knowledge about a topic for investigation e to identify and cluster id
Investigation e to ask a range of questions e o pose focus questions

e to make simple predictions about what may occur in an investigation happened and to develoy
e simple steps for planning and discussing what needs to be done and what to use e to make simple predictic
e toidentify possible sources of information knowledge/experiences
e simple steps for plannin
e controlling variables anc
comparisons fair

e to utilise teacher-directe

e to gather information or

e tosuggest how ICT can

Conducting: e to observe, describe and measure using non-standard units during hands-on e to observe, describe and

Collect and record experiences experiences
information relevant e use a variety of ways to record findings in simple terms e  Use appropriate equipme
to the investigation e to record and label information e the need for careful obse
e utilise a variety of ways
e to identify information t
e to record and present sel
Processing Data: e to sort by translating information into different forms e strategies for organising
Processing and e classify objects or events based on their common characteristics e tosort and arrange even
translating e totabulate information and use tables e to construct graphs to re
information to find e to construct simple graphs e to extract and interpret d
patterns and draw e tointerpret data presented in graphs e to describe events, featu
conclusions e to use teacher-directed formats for recording e suggest reasonable explz
e informing others about what has been observed and suggest reasonable e 1o use teacher-directed f
explanations e to inform others about w
e to communicate findings in a variety of forms explanations, to represer
and tasks using ICT

e to communicate finding:
e to respect the views of 0
Evaluating: e to comment on results of an investigation and offer simple explanations e Tocomment on results c

Reflecting on an
investigation,
evaluating the

| I |

to explain any difficulties and successes experienced
to reflect on personal learning

to explain any difficultie
ways to reflect on persot



Australian Curriculum

K-3: Focus on awareness of self and the local world
Science understanding
e Comparing, sorting and classifying objects and materials
e Living and non-living things
e Needs, structures and growth of organisms
e Changes on earth and the effects on living things
Science inquiry skills
Explore, be curious and wonder
Ask questions and begin to investigate
Describe what has happened
Make and share observations
Use evidence to support ideas
Science as a human endeavour
e Recognise aspects of science in everyday life
e Identify work associated with science in the community
e Care for the environment.

Make use of the following strategies:

e Exploration: Investigation of objects and things around them.

e Observation: Using the senses to observe and gather information about the
environment, looking for what is the same and what is different.

e Order: Observing similarities and differences and comparing, sorting and
classifying to create an order that is more meaningful.

e Change: There are many changes that occur in the world. Changes occur in
materials, the position of objects, and the growth cycles of plants and animals.
Some of these changes are reversible, but many are not. These changes vary in
their rate and their scale.

e Questioning and speculating: Questions and ideas about the world become
increasingly purposeful; explanatory ideas are developed and tested through
further exploration.

General capabilities addressed in program (Australian Curriculum Assessment and
Reporting Authority, 2013):

e Critical and creative thinking

e Personal and social capability

e Ethical understanding

e Intercultural understanding

This program addresses:

Acting Responsibly

Children make decisions that include ethical consideration of the impact of the
processes and likely products of science on people and the environment.
Communicating Scientifically

Children communicate scientific understandings to different audiences for a range of
purposes.

Science in Society

Children understand that science is a human activity which influences all people as part
of their everyday lives.
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Science in Daily Life
Children apply and evaluate scientific knowledge, skills and understandings across a
range of contexts.

Other Science Outcomes:
Earth and Beyond
Sustainability of life and wise resource use:
e Natural resources used at home or in school
e Wise resource use at home/school and in the community
Earth forces and materials:
e Unique features of the local environment

Links to other learning areas:

Mathematics

Chance and data (graphs)

Measurement (use of standard and non standard units)

English

Reading (Use of a word wall, science journals and guided reading)

Writing (writing observations; writing labels; and reflecting on science understandings,
attitudes and behaviours in science journals)

Listening and Speaking (during group activities and when sharing and listening to ideas)
Society and Environment

Place and Space

ICP

Resources

Natural and Social Systems

Active citizenship

ICT

Use of interactive whiteboard to demonstrate the graph making in investigation

Use of digital cameras

Children use computers to design and publish a record sheet for investigation

Show related You-tube videos

Learning Outcomes

Children will work towards achieving the following outcomes:

Sort living and non-living things

Investigate the needs, structures and growth of organisms

Define the term biodiversity

Identify a local environmental issue related to biodiversity

Work collaboratively to prepare and plan an investigation that addresses the
problem

Conduct the investigation

e Communicate the investigation to others

e Reflect on the investigation and consider possible future developments
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Sustainability science-program outline

Week 5E’s
Model

Skills, Understandings and Activities

Before sustainability
science-program

Survey regarding children’s current attitudes towards sustainability

1 Engage

Inquiry skills: Explore, be curious and wonder
Science understandings: Living and non-living things
Science as human endeavour:

Recognise aspects of science in everyday life

Care for the environment

Before Session-1: Start a word wall on large sheet of card. Display at front of the class, explain its purpose and st
words can be added throughout term.

Session-1: School walk

Use RallyRobin (Kagan, 2009, p. 6.33) structure to discuss what makes things living or not. Discuss acting respa
observations and collecting specimens.

Take children on a walk around the school. Collect and record as many living things, including insects, as possib
of Science, 2008, Lesson 1). Use digital cameras.

Science journals: reflect on experiences, what acting responsibly is and share reflections.

2 Explore

Inquiry skill: Comparing, sorting and classifying objects and materials

Make and share observations
Use evidence to support ideas

Science Understandings: Comparing, sorting and classifying objects and materials

Session-2: Classify

Discuss how things can be classified. Model this with the class on the whiteboard (photos from school yard walk
onto the whiteboard so they can be moved). Look for similarities and differences to sort and order the specimens
Children use own language to share and describe their ideas. They can use the specimens as evidence to support
Use RallyTable (Kagan, 2009, p. 6.34) so children take turns to classify items.

Pairs Compare (Kagan, 2009, p. 6.31) and explain their classification to another pair.

Science journals: children reflect on how they sorted the specimens. Draw simple diagrams to support ideas and :

Inquiry skills: Make and share observations
Science understandings: Interdependence of living things

Changes on earth and the effects on living things



Week

S5E’s
Model

Skills, Understandings and Activities

Science understandings: Needs, structures and growth of organisms

AaTsl perspectives in Science
Life cycles of organisms

Session-4: Worm Farm

Carefully observe worms in a worm farm. Discuss and record information about its features, habitat, behaviour a
Read a big book as a class “ Earth worms™ (Smith, 2002)

Science Journals: Discuss, draw and label the earth worm in.

Session-5: Witchetty Grub

Read poem “Honey Ant” (Mc Dougall, 2000, p. 28). Children act this out as they read it in groups.

Show photos of witchetty grubs and honey ants. Discuss how they are collected; their diet, habitat and structure;
AaTSI cultures. AIEO to assist with discussion.

Watch You Tube Videos of collecting witchetty grubs (McLeay, 2006) and honey ants (BBC Worldwide, 2008)
(Adapted from Australian Academy of Science, 2008, Lesson 4)

Summary: Reflect on lesson. AIEO suggested AaTSI words that she knows related to bush tucker. These are add
(Adapted from Australian Academy of Science, 2008, Lesson 5)

Session-6: Witchetty Grub cont.

Children make a clay witchetty grub for display around the classroom. Pay attention to the structures of the grub.
Australian Academy of Science, 2008, Lesson 2)

Draw and label a diagram of the witchetty grub.
Share their model and their knowledge with children from the Year-1 class.
Science journals: discuss and reflect on littering and working together stimulus images (1-4)

Session-7: Excursion to Clearwater Creek: Tadpoles

Children carefully observe the habitat of tadpoles and some that have been caught. Discuss their behaviour and li
the tadpole. Show children a model of the life cycle of tadpoles. Record information regarding their diet, habitat,

‘Expert’ from local Oceanside Environmental Group to assist

Science journals: discuss and reflect on water and air pollution stimulus images (5-8). Relate to tadpole experien

Inquiry skills: Identify possible information sources



Week SE’s Skills, Understandings and Activities
Model
e Science journals: discuss and reflect on animal biodiversity stimulus images (9-13)
Elaborate | Inquiry skills: Prepare for an investigation
Explore, be curious and wonder
6 Ask question and begin to investigate
Plan and conduct a simple investigation
Session-10: Plan investigation
e Discuss habitats and elicit child knowledge/ideas of this.
e \With teacher guidance children plan for a group investigation of plants as habitats. Discuss plants as habitats and
/ 2009, p. 6.33) to list the plants at Clearwater that could be investigated (e.g. dead tree, river gum, reeds, acacia, €
e Put children in teams, discuss types of questions that could be investigated as a class and teams choose questions
8 e Teams fill out teacher made investigation planner, including predicting the types of animals that might be found.
e Design on the computer a recording sheet for the investigation observations and results.
(Adapted from Australian Academy of Science, 2008, Lesson 6)
e Science journals: discuss and reflect on fishing responsibly stimulus images (23-24)
Inquiry skills: Collect and record information
Science understandings: Interdependence of living things
Session-11: Conduct investigation at Clearwater Creek
e Excursion to Clearwater. Children work collaboratively in investigation teams to observe and record information
living in and around different plants at Clearwater. Use child made recording sheets.
e Group swap to share findings.
Evaluate

Science journals: discuss and reflect on plant biodiversity stimulus images (14-16)

Inquiry skills: Process and translate information

Find patterns and draw conclusions
Describe what happened
Use evidence to support ideas

Science understandings: Interdependence of living things

| Session-12: Process data



Week SE’s Skills, Understandings and Activities
Model
9 Inquiry skills: Reflect on investigation
Describe what happened
Evaluate process
Generate further ideas
Use evidence to support ideas
Science understandings: Interdependence of living things
Science as human endeavour:
Care for the environment
Session-13: Evaluate investigation
e Asa class give simple explanations for results
e Children help each other in their groups to complete teacher made evaluation sheet; including reflect on difficult
learning and on where to go from here.
e Discuss as a class the ways children could help support biodiversity at Clearwater Creek, e.g. plant trees and shrt
vegetation.
10 Science understandings:

Changes on earth and the effects on living things

Acting responsibly

Science as a human endeavour:

Identify work associated with science in the community

Session-14: Tree planting
e Children work with the Oceanside Environmental Group to plant native tree and shrub species around the Clearw
e Science journals: children discuss science experiences this term and write about what they have learnt.

After sustainability
science-program

Survey regarding children’s attitudes towards sustainability.
Interview children




Appendix E
Teacher Made Resources
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Date:

School walk observations
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Living and non-living things at Clearwater Creek

Date:

Living things Non-living things
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Date:

Earthworms

Features

Habitat

Behaviour
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Tadpoles at Clearwater Creek

Name: Date:

Habitat

Behaviour
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Life cycle

Diagram
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Science investigation plan

Date:

Names in group:

Plant habitat:

Question/s to investigate:

Predict which animals might be found in and around

your chosen plant:
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Clearwater Investigation

Date:

Habitat:

Put the information you collected at Clearwater into a
neat table.

Animal/ plant Number
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Science Investigation: Evaluation

Date:

1) Which species did you find living in and around your
habitat?

2)  Why do you think this is?

3) How do you think one of the species used the habitat?

4) List 3 things that you found difficult in this investigation:
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5)

List 3 things that you learnt from your investigation?

6)

What did you enjoy about this investigation?

/)

What would you like to investigate from here?

8)

List some ways that you could help care for the
biodiversity at Clearwater Creek.
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Appendix F
Pilot survey
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Boy/ Girl
Year:

Parental occupation:

Questionnaire

Question Strongly | Disagree | Agree | Strongly
disagree agree
L) e

S

L

1. I always put my rubbish in
the bin.

2. | never pick up other
people’s rubbish.

3. It’s important for us to work
together to reduce litter around
our school.

4. Pouring things down the
sink or a drain is a good way to
get rid of them.

5. We should walk or ride a
bike and use cars less.

6. Some animals in the
environment can be pests.

7. All plants are good for the
environment.

8. We don’t need to care for all
native animals.

9. It is important that we care
for all native plants.

10. We don’t need many types
of plants growing in the bush.
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Strongly | Disagree | Agree | Strongly
disagree agree
e . ._;\_‘ l;—,'l ".l'\«fg R

11. | think we should have
lots of different types of
animals in the bush.

12. It is my job to help look
after the environment.

13. We don’t need to care
for the bush around our
town.

14. It’s okay to clear bush
on farms or around town.

15. Planting trees where
they have been cleared is a
waste of time.

16. We should care for our
rivers and beaches.

17. We shouldn’t limit the
number of fish we catch.

18. It’s okay to catch fish if
they are too small or young.
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Appendix G
Interview

The interviews will be recorded and conducted by the AIEO.

Interview questions to guide discussion

1. Can you tell me what biodiversity is?

2. Can you think of anything you have done to help look after the biodiversity at Clearwater

Creek?

3. What could we do in other places to look after the biodiversity?
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Appendix H
Stimulus Images

(These images were printed individually, on A4 paper and in colour when used with the children.
Colour has been removed from the images showing students from this school to ensure anonymity.)

Stimulus Image-2

Stimulus Image-1

£ %

Stimulus Image-4
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Stimulus Image-7 Stimulus Image-8

Stimulus Image-9 Stimulus Image-10
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Stimulus Image-15 Stimulus Image-16

Stimulus Image-18
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Stimulus Image-24
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Appendix |
Diary of Events

2010 (Year-3’s
only)

05/04/11

10/06/11

30/06/11
30/06/11

Around June

07/07/11

02/08/11

Clearwater Creek Revegetation Project

Children were actively involved with Clearwater Creek
Environmental Group (CCEG) and shire in revegetating area.
Identified a problem, researched it, came up with a plan and
implemented plan. Also got a plaque made, made a path,
fundraised (sausage sizzle and sold Christmas cards).

Submission of Environmental Community Grant
| explained to the children that CCEG, the shire and | had
applied for a grant for an ‘outdoor classroom’ at Clearwater.

Arbour Day

Discussed what it is, how we celebrate it (save, plant, play
with, etc.) and why trees are important (shelter, homes,
erosion, oxygen and carbon dioxide, part of environment,
special). Children wrote about their ideas.

Tree planting at Clearwater Creek with CCEG

‘Koorliny” AaTSI Dance Group (Pseudonym)

Performed a dance for whole school that was about going
fishing and addressed the fishing responsibly theme. They
said that sharing fish was good and not to be greedy. They
also danced/acted out and talked about throwing back the
small fish and only keeping the big fish.

Carbon Tax

This issue was in the media (news, TV, radio, etc.). Parents
may have discussed this with children, or children overheard
it.

Design a grub to eat

Children did a timed rally robin to discuss ideas. Used the
teacher planning sheet to ‘design’ the edible grub and
consider which ingredients to use. Cooked these on 08/08/11
(the last day of term).

Read text “Fisherman and the Theefyspray”
Strong sustainability and fishing responsibly themes. Images
appeal emotionally to children. Children discussed how it
didn’t matter that the fisherman left without any fish. They
empathised with the mother. “She felt sad”.
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04/08/11

05/08/11

23/08/11

October 2011

Birds Australia Visit

Guests talked to all children at school and showed images on
interactive whiteboard. Discussed the types of birds found in
this area and how to identify them.

Birds Australia bush walk

Children walked with guests and CCEG members around
Clearwater Creek. They each used binoculars to try and spot
and identify birds at the creek.

Assembly Item

The class wrote a song called ’Biodiversity’ for performance
as an assembly item This is also being practiced for the end of
year concert item. It explains what biodiversity is (in the
chorus) and each verse describes different plant and animal
species.

Application for community grant successful

Explained to the children that CCEG, the shire and the school
will be working together to put up an ‘outdoor classroom’
with information etc at Clearwater Creek. Children were very
excited about this.
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Appendix J
Results

Table 18a: Pre-program Cronbach’s alpha with items deleted

Item-Total Statistics

Scale Mean Scale Corrected Cronbach's
if Item Variance if | Item-Total | Alpha if ltem
Deleted Item Correlation Deleted
Deleted
| always put my rubbish in the bin 41.1333 16.267 -.085 .304
I never pick up other people's rubbish 42.2000 12.314 .296 .156
It's important for us to work together to get 41.1333 16.267 -.085 .304
rid of rubbish around the school
We should walk or ride a bike and use cars 41.6667 15.667 -.046 .315
less
Some animals can be bad for the 42.4000 18.829 -.412 .460
environment
We don't need to care for native animals 41.6667 11.952 .379 116
It is important that we care for all native 41.0000 16.429 -.128 .307
plants
We don't need many types of plants growing 41.6000 12.400 435 117
in the bush
I think we should have lots of different types 41.0667 16.924 -.212 .360
of animals in the bush
We don't need to care for the bush around 41.6667 13.381 .159 231
our town
It's okay to get rid of bush on farms or 41.6667 13.524 .318 .182
around town
Planting trees where they have been cleared 41.8000 10.029 .623 -.052%
is a waste of time
We should care for our rivers and beaches 41.0667 15.067 .252 .240
It's great to catch lots and lots of fish 42.3333 16.952 -.224 410
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Table 18b: Post-program Cronbach’s alpha with items deleted

Item-Total Statistics

Scale Scale Corrected Cronbach's
Mean if Variance if Iltem-Total | Alpha if tem
Item Item Correlation Deleted
Deleted Deleted
| always put my rubbish in the bin 43.6667 19.238 161 .570
I never pick up other people's rubbish 44.2000 13.886 .624 447
It's important for us to work together to get | 43.4667 19.838 .054 .581
rid of rubbish around the school
We should walk or ride a bike and use 44.1333 17.124 224 .562
cars less
Some animals can be bad for the 45,3333 19.810 -.073 .629
environment
We don't need to care for native animals 43.5333 17.124 .370 .531
It is important that we care for all native 43.3333 19.238 .399 .559
plants
We don't need many types of plants 43.8000 20.029 -.080 .622
growing in the bush
I think we should have lots of different 43.4000 19.400 221 .567
types of animals in the bush
We don't need to care for the bush 43.5333 15.838 .587 .486
around our town
It's okay to get rid of bush on farms or 44.5333 15.695 .379 .520
around town
Planting trees where they have been 44.3333 16.238 .349 .529
cleared is a waste of time
We should care for our rivers and 43.4000 19.686 .128 574
beaches
It's great to catch lots and lots of fish 43.8000 18.743 .079 .590
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