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How to use this CD

Loading the home page

The AirWatch CD should automatically load on your computer however if this does not happen please
open the CD folder (usually your ‘D’ drive) and double-click on the file titled ‘index.htm’ to open the home

page.

Navigating the website

Click on the buttons across the top of the site to open up the page you require.
Click on the links in the yellow box on the right of the Lesson and Extension pages to open more detailed
documents in Adobe Acrobat Reader format.

How to complete the activities

Introduction

e Read the scope and sequence document
e Send the introductory letter home to parents

Lessons

e Commence with Lesson 1 and complete through to Lesson 5. Please note that each Lesson has two
activities and only one activity needs to be completed to get an understanding of the topic.
e Complete the two Lesson Assessment activities

Extensions

e Complete one or more Extension activities to gain a deeper understanding of the topic
e Complete the Extension Assessment for each Extension activity

Other

e Filler tasks are available if you need some extra work for students, for example if they finish an
activity early.

e Air Facts can be used in school newsletters, community projects and general communications to
highlight the issue of air pollution.

e A selection of Photos is available for each Lesson topic. Click on the photo within the website in order
to open up a high-resolution printable version of the image. You can also access the photos by
opening up the ‘Photos’ folder on the CD.

e The Links page contains a series of web links that you can use to conduct further research on the
topic of air quality in Perth and around the world. Remember you need to ensure you are connected
to the Internet before accessing these sites.
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Evaluation

What’s up with our air?

We hope that you have enjoyed using the AirWatch CD ‘What’s up with our air?” and found it
beneficial to planning your work.

Please find time to provide feedback about the CD by completing the survey below - your
comments will allow us to continually improve our program.

We would like your help to find out:
e How you used the CD
e Best bits/worst bits!
¢ What you and your students learned

Part 1 — Design and content

1) How did you hear about the CD?
AirWatch website

AirWatch school visit

colleague

word of mouth

workshop

other, please state:

2) Why did you decide to use it?

3) How easy did you find the CD to use?
very easy

easy

about right

not that easy

much too confusing

4) Which year level was it best suited to?

5) Which curriculum areas did you find it most relevant to?

6) How did you use the lessons from the CD?
sequentially

independently as needed

core lessons only

extension only

extra resources only

all or combination
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7) Which parts did you find most valuable and why?
core activities

extensions

assessments

extra resources and activities

Why?

8) How did you find the extension activities?
too difficult

difficult

just right

very good

9) What was the least useful aspect and why?

10) What would you suggest we could do to improve the design or content of the
CD?
Please be specific:

Part 2— Knowledge, attitude and behaviour

11) How would you rate your knowledge of air quality issues before using the CD?
no knowledge

little knowledge

some knowledge

good knowledge

12) How would you rate your knowledge of air quality issues AFTER using the CD?
about the same

some knowledge

more knowledge

much more knowledge

13) Which of these issues do you now feel better equipped to teach about?
common pollutants

haze

photochemical smog

greenhouse effect

air pollution & health

transport issues

14) Which lesson plan or extension provided the most notable change in knowledge
a) foryou b) for students
Please state:
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15) How would you rate your students’ understanding of air quality issues BEFORE
using the lesson plans?

little or no understanding

some understanding

satisfactory

good

16) How would you rate your students’ understanding of air quality issues AFTER
using the lesson plans?

little understanding

some understanding

satisfactory

good

very good

17) Has using the CD contributed to a change in students’ ATTITUDE to air quality?
yes

a lot

a little

unsure

no

about the same

18) Has the CD contributed to a change in students’ BEHAVIOUR to air quality?
yes

alo

a little

unsure

no

about the same

If yes, please state specific behaviour/s:

19) Any other comments:

Please send me information about future AirWatch projects on:

Local air pollution Greenhouse  Indoor air Air monitoring projects

Click this link to return this form with your comments to:

Kim.braimbridge@environment.wa.gov.au or Fax: 6364 6513

www.airwatch.qgov.au
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CORE LESSONS

Students will be able to:

Activity

Curriculum
outcome
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Resources needed

Lesson 1
What's in the
air?

AirWatch
School Visit

Lesson 2
Let’s stop the
haze craze!

Introduce students to
the basic properties
of air and typical
pollution types

Introduce students to
typical pollution
problems in Perth
and brainstorm how
we can all make less
pollution.

Understand what
haze is, and how
weather can make it
worse

e Describe the make-up
of air.

e Identify common
sources of pollution.

e List examples of global,
local and indoor
pollution.

Explain the difference
between haze and smog.
Describe how haze and
smog are formed (in
general)

List common health
problems caused by air
pollution

Select actions that they
can do to reduce pollution
they and their families
cause.

Explain the difference
between visible (particle)
pollution and invisible (gas)
pollution

Identify particles in the air

Explain why haze is worse

1) Edible air — use food stuffs to
make up the proportion of
different gases in the air.

2) Spot the polluter — find as
many polluters in the poster as
possible.

3) Class discussion: what is
global, local and indoor pollution.
Find 3 examples of each in the
Smogsville poster.

School visit.

1) Visible and invisible pollution —
make up mixtures to show the
difference between particle
(visible) and gas (invisible)
pollution. AirWatch manual 3.1

2) Bring in particle collectors,
view with a magnifying glass, and
count particles per sq cm ???

3) Create an inversion — add

Science: Earth and
Beyond 2,3,4

Society and
Environment: Place
and Space 2.2, 2.3,
2.4

Science: Earth and
Beyond

Society and
Environment: Place
and Space, Care of
Places

Values:
Environmental
Responsibility

Society and
Environment: Place
and Space 2.1, 3.1,
4.1; 2.2,3.2,4.2;
2.3,3.3,4.3
Science: Earth and
Beyond 2,3,4

AirWatch manual 2.1

Smogsville poster

Coordinator to run School incursion

Plastic cups, water, milk, pepper
cooking oil.
AirWatch manual 3.1

Cardboard, sticky tape, magnifying
glasses



Lesson 3
Cars and
Smog

Lesson 4
Your health
and pollution

Lesson 5

It’'s how you
get there that
counts!

Understand what
smog is, and that

cars and factories are

the major cause of
smog.

Understand that poor

air quality can affect
health. Understand
that pollution affects
each of us
differently.

To examine the use

of car travel to school

for us in winter
(temperature inversion).

Students explain
diagrammatically how
smog is formed.

Students understand the
connection between car
use and the amount of
pollution produced.

Identify parts of the body
affected by polluted air.

Identify physical and
emotional effects of poor
air quality on individuals.
Explore attitudes towards
Asthma.

Understand that the way
we get to school can
influence air quality
Investigate and realise
there are different
constraints on travel to
school.

Explore feelings, attitudes
and values towards
personal journeys.

cooking oil to the pepper, watch
what happens — how is the
atmosphere like this? What
happens to the pepper? What time
of year would haze have the most
impact on us?

4) Draw a picture to show winter
haze in your neighbourhood.

1) ‘Draw what you know”

Draw a diagram that depicts hows
smog is formed in Perth.

2) Car costs and pollution

Input data and calculate the
environmental and financial cost
of owning a car.

1) “Stay outside please!” -
Students use a poster to identify
affected body parts.

2) “Is that how it really feels?” -
restricted breathing activity using
straws.

1) Travel to school survey —
greenhouse gases.

2) Debate - the pros and cons of
car pooling/public transport to
school. (PMI activity).

Society and
Environment: Place
and Space

Mathematics:
Number

Health & PE: K&U
3.4; SMS 3
Attitudes & values

Science: L&L 2,3,4
EB2

Society and
Environment: ICP
2.1,2.3, 2.4, 3.3,
3.4,4.3

Place & Space 2.2,
2.3,3.3,4.2,4.3

Science: EB 2,3,4
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Colour pencils, calculator, worksheet

Upper body diagram
Asthma foundation fact sheets
Plastic straws

Walk to school activity worksheet

Walk to school activity worksheet
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Lesson 1l *“What's up with our air?”

Introduction

Air is our most important natural resource, without it we'd be dead in four minutes! This lesson
introduces students to the topic of air and air pollution. They will investigate the composition of
air and the concepts of ‘pollutants’ and ‘pollution’. Your students will identify common sources
of pollution, and reflect on how their lifestyles affect the air.

Activity 1.1 “What’s in the air?” - Students simulate the composition of air.

Common foodstuffs are used to create ‘edible air’. Students make up a mixture in the same
proportion as the gases in the air, enabling them to ‘visualise’ the air and helping them to
realise that air is not homogeneous but made up of different types of molecules which do not
interact.

Activity 1.2 “Spot the polluter” - Students look at ‘Smogsville’ and try to find
as many sources of pollution as possible.

Pollution is all around us, and comes from all sorts of things we do in our day-to-day lives. The
place pollution comes from is called its ‘source’. Students use the cartoon of ‘Smogsville’ to
identify as many sources of pollution as they can find and relate those to their own lifestyles.



Activity 1.1  “What’s in the air?” - Students simulate the composition of
air.

Aim
Introduce students to the basic properties of air and the concept of pollution.
Students will be able to:

¢ Identify the gases that make-up the air

e Describe the proportion of each gas in the atmosphere

o Explain the difference between ‘a pollutant’ and ‘pollution’

Background

This activity enables students to ‘visualise’ air, helping them to realise that air is not
homogeneous but made up of different types of molecules which do not interact. It
also highlights the difference between a compound and a mixture.

A mixture is where different substances are mixed together which can be separated.
For example, muesli is a mixture with different components that can be separated.

A compound is where different substances can be mixed together and cannot be
separated into their individual parts again. For example, the ingredients in a cake.

Materials
Jar or clear container = 1 per group

Enough of these foodstuffs so that each group has:
e 78 dried peas

21 peanuts

1 piece of popcorn

1 raisin

1 fruit loop

1-3 walnut pieces

Student worksheet

Activity

“What's in the air?” - Students create a ‘model’ to simulate the
composition of air.

Pre-task discussion
The topic of air could be introduced by asking some questions to stimulate curiosity...

What's all around us, but we can't see it?

What's inside us, but we can't taste it?

What's touching us, but we can't feel it (usually)?

What's the most important thing we do, and we can’t stop it?

What do you share with everyone in this room, but you can’'t own it?

How much air do we breathe every day? (about 10,000 litres)
How much air can our lungs hold? (3-4 litres)



How much air is left inside us, even when we breathe out as fully as we can? (about
1 litre)

How many breaths do we take each minute, usually? (13 — 17 while resting, up to 80
during exercise)

If you could take your lungs out and spread them out on the ground, how big would
they be? (about the size of a tennis court)

Imagine you could see all the gases that are in the air, what do you think it would
look like?

The task:
We are going to make up a mixture that can show us what is in the air. Work in
your group to fill you jar with:
e 78 dried peas
21 peanuts
1 piece of popcorn
1 raisin
1 fruit loop
1-3 walnut pieces

Mix them evenly together.

Which gas do you think each ‘food’ represents? Draw a line connecting the food with
the gas:

Oxygen Raisin

Carbon Dioxide Dried peas
Pollutants Pop corn
Trace gases Peanuts
Water vapour Fruit loop
Nitrogen Walnut pieces
Answers:

Dried peas = nitrogen gas
Peanuts = oxygen

Piece of pop corn = carbon dioxide
Raisin = water vapour

Fruit loop = trace gases

Walnut pieces = pollutants

This is called a mixture. How would you describe a mixture?
A mixture is where different substances are mixed together which can be separated.
For example, muesli is a mixture with different components that can be separated.

How is this mixture different to the ingredients in a cake?
A compound is where different substances can be mixed together and cannot be
separated into their individual parts again.

Looking at the mixture, which is the most abundant gas in the air?
Nitrogen

Which of these gases is the most important to our survival?



Oxygen

Does it make up most of the air?
No

What is the name of the gas we breathe out?
Carbon Dioxide

The amount of oxygen in the air is always about the same. What keeps it
that way?
Plants continually produce oxygen through photosynthesis.

Predict what might happen if the amounts of these gases changed.

The walnuts represent pollutants. Take them out, so the air is pure, and break a tiny
piece off one walnut piece and put it in jar.

This walnut piece is a pollutant, but would it cause problems?

If a pollutant is present in very small quantities it may not cause a problem as it can
be dispersed in the air. It may become a problem depending on how toxic it is, and
how sensitive an individual is to it.

Now add 10 walnut pieces to the jar.

The walnuts are pollutants, do you think now they would be likely to cause problems
now? If you do we would call it ‘pollution’.

What is the difference between a ‘pollutant’ and ‘pollution’?

Pollution occurs when pollutants’ build up to levels that could cause problems to
sensitive groups of people. The Department of Environment sets accepitable levels
that common pollutants must stay below. To find out what the common pollutants
and their acceptable levels are visit www.environment.wa.gov.au and look at the Air

Quality pages.

Curriculum Links

Society and Environment

Place and Space, People and Places (Levels 2, 3, 4)
Key content (from Curriculum Framework Curriculum Guide):
o Natural features influence human activities
0 The landscape provides natural resources that people use
0 People adapt to the landscape in which we live

¢ Human activities influence natural features
0 People’s activities have planned and unplanned impacts on the natural
features of a particular landscape

e Natural landscapes and human activities are interrelated
0 The interaction between people and the wider environment can be
measured


http://www.environment.wa.gov.au/

Natural and Social Systems (Levels 2,3,4)
e Elements and interrelationships in natural systems

¢ Changing, adding or removing one element in a natural system impacts on
the whole community

Science
Earth and Beyond, (Levels 2, 3, 4)
Key content (from Curriculum Framework Curriculum Curriculum Guide):

Sustainability of life and wise resource use
¢ Renewable and non-renewable resources
0 Resource use can change the physical environment

= Physical and natural systems and sustainability
0 Human impact on natural systems results in changes to the
environment and consequently impacts on humans

Earth forces and materials
e The characteristics and origins of a variety of materials



Activity 1.2

“Spot the polluter!” - Students look at ‘Smogsville’ and try to find as
many sources of pollution as possible.

Aim
After this activity you will be able to:

e Identify common sources of pollution.
e Explain how the location can affect pollution at a particular place

And also possibly
e Explain the difference between ‘pointsource’ and ‘non-pointsource’ pollution.
e List examples of global, local and indoor pollution

Background

It is a common belief that most air pollution comes from large sources like industry.
Certainly a large proportion does come from industry, but the main sources of air
pollution in Perth (and most cities) come from our everyday activities, particularly
vehicles and wood fires in winter. In this activity students identify common sources
of pollution and think about how the location and weather conditions can affect it.

Students can go on to classify the ‘sources’ of pollution as either ‘pointsource’ or
‘non-pointsource’ (see teacher notes) or as either global (ie likely to affect the whole
planet’s atmosphere as in Greenhouse gases or depleting the ozone layer) local (ie
air pollution within a city) or indoor (as in chemicals that are used within our homes).

Materials

See the cartoon ‘Smogsville’ following page.






Activity 1.2 “Spot the polluter!”

The task:
Pollution is all around us, and comes from all sorts of things we do in our day-to-day
lives. The place pollution comes from is called its ‘source’.

Look at the picture of ‘Smogsville’ and work with your partner to find as many
sources of air pollution as you can. Hint, you should be able to find at least 20.

(Students work in pairs to spot the polluters).

Answers:
Pollution sources:

1. Car exhausts (note the ‘Hoons’ car — how you drive can affect how much
pollution comes from your car, aggressive acceleration is worst)
Burn-off in backyard
Wood heaters - Chimneys
Lawn mower
Whipper Snipper
Boat
Cigarette smoke
Petrol fumes from service station
Fumes from Spray Painters
10. Gas from Air Conditioning Re-gassing workshop
11. Emission from Power Station, most people believe that electricity is

clean, but power generation is a major source of CO., a ‘Greenhouse gas’
12. Trucks — diesel engines produce more pollution than a petrol engine
13. Fumes from the BBQ
14. Fumes from the paint (indoors)
15. Bush fires
16. Cows — methane
17. Scooter
18. Bus
19. Fumes from Chrome Plating
20. Fumes from poultry processing
21. Spray can

©RINDORNWN

Follow up questions
Which of these activities have you or your family done in the last week?
Can you think of any other types of pollution that would affect the environment?
In Perth where do you think most of our air pollution comes from?
How do you think the weather affects the pollution...where would the worst pollution
in this town be, if:
e The wind was blowing from the North (top of picture)? /t would be worse at

the bottom of the picture. Why? All the pollutants from the industrial area
and the other activities would be carried there by the wind.



e The wind was blowing from the West (left of picture)? /t would be worse at
the right of picture (cows and horses). \Why? All the pollutants from the
industrial area and the other activities would be carried there by the wind.

e There was no wind it was perfectly still? /n the middle of the town. Why?
There is no wind to disperse the pollutants and they would collect around the
houses.

How would you feel if?
e You were a country kid who just moved to this town? (How would a city kid
feel? Why do you think they would react differently?)
e You were the family by the pool, and the wind was blowing from the South?
What could you do about it?

What can you see in this picture that show ‘good’ things for our environment?
Answers:

Roller skates
Bicycles

LPG

Train

Bus

Composting

Solar water heater
Car pooling

. Walking

10. Running

11. Scooter

PN ANLNK
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What can you see in the picture that shows other things that can cause
environmental problems?

Answers:

Oil spills

Old fridge — rubbish dumping and CFC'’s

Noise pollution

Dog poo

PNk

Extension
Introduce the concepts of ‘pointsource’ and ‘non-pointsource’ pollution.

When pollutants come from a large single source (eq a factory), scientists call them
pointsource’ pollutants. When they come from a large number of small sources
spread over a wide area they are called ‘non-pointsource’. While pointsource’
pollution is often more visible to most people, it is often easier to deal with, as it is
economical to fit large factories with pollution controlling technology. On the other
hand, ‘non-pointsource’ pollution is often harder to control.

Ask students to find three examples of ‘pointsource’ and ‘non-pointsource’ pollution
in the cartoon. Which do they think would be harder to control? Why?



Curriculum Links

Society and Environment

Place and Space, People and Places (Levels 2, 3, 4)
Key content (from Curriculum Framework Curriculum Guide):
e Natural features influence human activities
0 The landscape provides natural resources that people use
o0 People adapt to the landscape in which they live

¢ Human activities influence natural features
0 People’s activities have planned and unplanned impacts on the natural
features of a particular landscape

¢ Natural landscapes and human activities are interrelated
e The interaction between people and the wider environment can be
measured

Natural and Social Systems (Levels 2,3,4)
e Elements and interrelationships in natural systems

¢ Changing, adding or removing one element in a natural system impacts on
the whole community

Science
Earth and Beyond, (Levels 2, 3, 4)
Key content (from Curriculum Framework Curriculum Guide):

Sustainability of life and wise resource use
¢ Renewable and non-renewable resources
0 Resource use can change the physical environment

= Physical and natural systems and sustainability
e Human impact on natural systems results in changes to the
environment and consequently impacts on humans
e Strategies to protect local environments

Earth forces and materials
e The characteristics and origins of a variety of materials
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Lesson 1 Background Notes

Air is made up of a mixture of gases, some of which are essential for life.

Nitrogen (N2) 78% Inert gas

Oxygen (02) 21% Used for respiration by plants and animals
Argon (Ar) ~1% Inert gas

Carbon Dioxide ((CO2) ~0.03% Used by plants to make their own food
Trace gases methane, oxides of nitrogen

Water can exist in our air in varying amounts as a gas; as it comes from evaporation from
water bodies, rainy weather, and is given off from plants during the day. The air also contains
tiny particles such as dust, sea salt, volcanic ash and soot, all of which are small enough to float
in the air for a long time.

Pollutants

The air can contain other gases and particles which are not normally found in the air. These
usually come from some human activity such as car usage or factories. When they reach a high
enough level of concentration, they become an air pollution problem.

When pollutants come from a large single source (eg a factory), scientists call them
‘pointsource’ pollutants. When they come from a large number of small sources spread over a
wide area they are called ‘non-pointsource’. While ‘pointsource’ pollution if often more visible to
most people, it is often easier to deal with, as it is economical to fit large factories with pollution
controlling technology. On the other hand ‘non-pointsource’ pollution is often harder to control.

Perth has two main pollution types: photochemical smog and haze. Smog is a result of
exhaust gases from vehicles (both petrol cars and diesel commercial vehicles) and industry
mixing to form the dangerous gas ozone (in the stratosphere ozone protects the earth’s surface
from UV rays, but at ground level it is a reactive and harmful gas). Haze consists of particles
which we see as smoke. The main sources of smoke are fires, either bush fires or burn-offs
and in winter wood heaters. Smokey vehicles such as diesels also contribute to haze.

Pollution can cause health problems, especially in the young and the elderly and also damage
plants and materials.
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Activity 1.2 Spot the polluter! student notes

Introduction

Pollution is all around us, and comes from all sorts of things we do in our day-to-day lives. The
place pollution comes from is called its ‘source”.

Aim
After this activity you will be able to:

e Identify common sources of pollution.
e Explain how the location can affect pollution at a particular place

And also possibly
e Explain the difference between ‘pointsource’ and ‘non-pointsource’ pollution
e List examples of global, local and indoor pollution

Look at the picture of ‘Smogsville’ and work with your partner to find as many sources of air
pollution as you can. Hint, you should be able to find at least 20.

Which of these activities have you or your family done in the last week?
Can you think of any other types of pollution that would affect the environment?
In Perth where do you think most of our air pollution comes from?

How do you think the weather affects the pollution...where would the worst pollution in this
town be, if:

e The wind was blowing from the East? Why?

e The wind was blowing from the South? Why?

e There was no wind, it was perfectly still? Why?

How would you feel, if?
e You were a country kid who had just moved to this town? (How would a city kid feel?
Why do you think they would react differently?)
e You were the family by the pool, and the wind was blowing from the South? What could
you do about it?

What can you see in this picture that show ‘good’ things for our environment?

What can you see in the picture that shows other things that can cause environmental
problems?
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Activity 1.1 “What’s in the air?” student notes

Aim
At the end of this activity you will be able to:
¢ ldentify the gases that make-up the air.
e Describe the proportion of each gas in the atmosphere
e Explain the difference between ‘a pollutant’ and ‘pollution’

Materials
Container
78 dried peas
21 peanuts
1 popcorn
1 raisin
1 fruit loop
1-3 walnut pieces.

Activity - “What’s in the air?”

We are going to make up a mixture that can show us what is in the air. Work in your group to
fill your jar with:

78 dried peas

21 peanuts

1 piece of popcorn

1 raisin

1 fruit loop

1-3 walnut pieces

Mix them together evenly.

Which gas does each ‘food’ represent? Draw a line connecting the food with the gas:

Oxygen Raisin

Carbon Dioxide Dried peas
Pollutants Pop corn
Trace gases Peanuts
Water vapour Fruit loop
Nitrogen Walnut pieces

This is called a mixture. How would you describe a mixture?

How is this mixture different to the ingredients in a cake?

Looking at the mixture, which is the most abundant gas in the air?
Which of these gases is the most important to our survival?

Does it make up most of the air?

The amount of oxygen in the air is always about the same. What keeps it that way?
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Predict what might happen if the amounts of these gases changed.

The walnuts represent pollutants. Take them out, so the air is pure, and break a tiny piece off
one walnut piece and put it in jar.

This walnut piece is a pollutant, but would it cause problems?
Now add 10 walnut pieces to the jar.

The walnuts are pollutants, do you think now they would be likely to cause problems now? If
you do we would call it ‘pollution’.

What is the difference between a ‘pollutant’ and ‘pollution’?
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Lesson 2 “Let's stop the Haze craze”

Introduction

There are 160,000 wood heaters in Perth. Every winter they are responsible for haze levels in
our city. Haze is made up of tiny particles that can get into our lungs causing health problems.
Students will explore the physical properties of particle and gaseous pollution, collect particles
in the air around the school and use their interpersonal skills to deal with the tricky problem of
a ‘'smokey’ neighbour.

Activity 1. “Visible and invisible pollution”

Students do a simple simulation putting a little milk and pepper into glasses of water to recreate
how gas and particles behave in the air.

Activity 2. “Collecting particles”

Students make a particle collector from cardboard and sticky tape to investigate particles levels
around the school. They will compare different sites and think about sources of particle
pollution and how the weather could affect particle levels. If you'd like the students to analyse
the particle collectors on the same day they do the other haze activities, then they will need to
make and set up their collectors one week in advance.

Activity 3. “A Social Problem — smoking out the neighbours!”

Students tackle the issue of smoky fires and a difficult neighbour. After working out how to
best use a wood fire, students work in groups and use their interpersonal skills to deal with the
problem of a neighbour who has a very smoky fire that is causing distress to some people in
their street.
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Activity 2.2 Collecting particles

Introduction

With the pepper in the water we looked at a ‘model’ of particles, now we are going to look at
the real thing! Fine particles in the air can come from natural sources or from human activity
such as woodheaters and burning off. We will make simple particle collectors and find out
which part of the school has the most particles in the air.

If you wish to do this at the same time as Activity 2.1, you will need to set up the particle
collectors one week in advance.

Particles can be harmful to our health and affect plant and animal life around us.

Aim
At the end of this lesson students will be able to identify particles in the air and suggest where
these particles may have come from.

Teacher notes

To get an idea of what the particle levels are like around your area, students can try this simple
way of collecting them. Particle testers can be made using cardboard or plastic from an ice-
cream container lid. They are put outside for a few days but make sure they are not obvious as
they may disappear! They can then be analysed for particles.

The trick to making these testers useful is to ensure you are putting them somewhere that you
think the particle levels may be high, such as near roads, incinerators or cleared land. When
looking at the results ensure students use a white background so the particles can
be easily seen.

Materials

Particle collectors, made and set up one week in advance.
They require (for each group):
e Two cardboard strips 5cm wide and 25 cm long with 5 holes about the size of a 20 cent

piece in them
e Sticky tape
e String

Magnifying glasses (1 per group — if you'd like to look more closely at the particles)



Activity

Making a particle collector
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To collect particles you need to make a particle tester, using the instructions below.

1. Cut a strip of cardboard that is 5cm wide and 25cm long and cut 5 holes, each about the

size of a 20 cent piece, evenly spaced along the cardboard strip.

2. Cover all holes with sticky tape. The sticky side of the tape will collect particles from the
air. Make sure that you do not touch the sticky side over the holes.

3. Select three locations around the school and tie it with a piece of string to a suitable
‘anchor’, write your group name, date and location on the cardboard. Keep one tester
in a plastic bag, this is called a control.

4. Two or three days later, remove the testers and record information in the table below.

Note: This activity really works best if you cut off one cirlce every day as then you can
compare the different weather conditions, wind etc to decide if it's weather or location that

makes the difference

Questions:

1. Compare your tester to those of other students; were some areas around your school

dirtier than others?

2. Can you explain why these locations would be dirtier?

Date

Location

Tester Description

Discussion Questions:

1. In which area did your tester collect most particles?

2. Does the tester you made pick up all the pollutants in the air? Explain.

3. List the possible sources of these particles.

4. Why do you think particles are bad for you?

An alternative method

Store 5 testers in a plastic bag and hang a new one out each day. After all 5 have been
collected, compare them. Students can observe which days were high pollution days and look
for weather patterns and their effect on pollution.
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Curriculum Links

Society and Environment
Place and space; People and places (Levels 2,3,4)

Human activities influence natural features
e People’s activities have planned and unplanned impacts on the natural features
of a particular landscape

Natural landscapes and human activities are interrelated
e The interaction between people and the wider environment can be measured

Science
Earth and Beyond, Sustainability of life and wise resource use

Renewable and non-renewable resources
e Resource use can change the physical environment

Physical and natural systems and sustainability
¢ Human impact on natural systems results in changes to the environment and
consequently impacts on humans
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Activity 2.1 Visible and invisible pollution

Introduction

This activity uses a simple simulation to demonstrate the difference between visible (particle)
and invisible (gaseous) pollution.

Aim
Students will be able to describe the physical properties of particulate and gaseous pollution.

Teacher Background Notes
This lesson focuses on more detail on particles, the pollutant responsible for haze, and builds on
the concepts that were introduced in the AirWatch ‘school visit.’

Materials

Clear plastic cups (2 per group)
Water

Milk (1 tablespoon per group)

Pepper (1 teaspoon per group)

Particle collectors, made and set up one week in advance.
They require (for each group):
e Two cardboard strips 5cm wide and 25 cm long with 5 holes about the size of a 20 cent
piece in them
e Sticky tape
Magnifying glasses (1 per group)

Activity

What's in the air?

Do you remember at the AirWatch visit we learnt about haze, what can you tell me about it?
(Elicit particles, smoke, woodheaters, cars, trucks, how to reduce smoke from wood heaters
and vehicles). What about smog? (Elicit gas, cars, trucks, buses, factories)

Today we are going to do an activity to show the difference between these two important types
of pollution.

Pollutants (get cartoons form page 23 of Primary Manual)

The visible pollutants we call particles (or particulates) are tiny particles of solid or drops of
liquid which can float in the air. These can be natural like pollen or dust, or man-made from
sources such as wood fires, wood heaters, industry, power plants or from cars or trucks.

Invisible pollution is gases, which mix with air and, at times, even react with it to form other
gases. An example of this is the invisible gases from car exhausts.

The task: The difference between visible and invisible pollution.
1. Half fill two clear disposable cups with water
2. Add one teaspoon of milk to one cup, stir to mix
3. Add one teaspoon of pepper to the other cup, stir
4. Observe the differences between the milk and the pepper
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Questions:
1. What kind of pollutant(s) did the milk act like in the water? (Gases)

2. What kind of pollutant(s) did the pepper act like in the water? (Pariculates)
3. Would it be easier to get the milk or pepper out of the water? (Pepper)

4. Would it be easier to remove the gases or particles from the air? (In a controlled area
particulates can be removed by filtering the air, removing gases is more difficult, but
some gases can be removed by using industrial ‘scrubbers’)

5. Suggest how you could get the pepper out of the water.

Discussion Questions:
1. In winter we can often see a brown ‘smudge’ over the city or in the distance. What do
you think this is?
(Particles in the air) — See photos on CD

2. What can cause particles to be present in the air, particularly in winter?
(Woodfires, burning off, car and truck exhausts)

3. Cars put a lot of pollutant gases into the air. Can you always see them? (no) Why not?
(They are invisible)

Follow up:
Have another look at the cartoon of ‘Smogsville’ (Lesson 1, activity 2), find 5 examples of each
type of pollution, particulate and gaseous.

Curriculum Links

Society and Environment: Place and Space, Features of Places (Levels 2,3,4)

Key Content (from Curriculum Guide)
Natural and Built Features
¢ Natural processes and/or human processes create and/or change particular landscapes

Human activities influence natural features
e People’s activities have planned and unplanned impacts on the natural features of a
particular landscape

Natural landscapes and human activities are interrelated
e The interaction between people and the wider environment can be measured

Science: Earth and Beyond, Sustainability of life and wise resource use (Levels 2, 3, 4)

Key content (from Curriculum Guide):
Renewable and non-renewable resources
e Resource use can change the physical environment

Physical and natural systems and sustainability
¢ Human impact on natural systems results in changes to the environment and
consequently impacts on humans
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Activity 2.3 A social problem — smoking out the neighbours!

Introduction

Particles can be harmful to our health, affect plant and animal life and discolour buildings and
other structures. In winter one of the main sources of particles are wood heaters in our homes;
Perth has around 160,000 wood heaters. Diesel engines are a major source of particles on our
roads.

Aim
At the end of this lesson students will be able to:
e Encourage a ‘neighbour ‘to use their wood heater correctly
e Evaluate solutions to dealing with a neighbour with a smokey fire that is causing them

distress
o Deal sensitively with a difficult interpersonal situation

Materials

Cartoon ‘Smogsville’
Cartoon ‘Good and Bad Woodheaters’ — see p 26 ‘Air Pollution and You’

Activity

Teacher notes:
You could begin this activity using the ‘Smogsville’ cartoon from Lesson 1. Point out the person
burning off and ask them to suggest how that would be affecting the neighbours.

Explain that burning off is not permitted in many suburbs now, but there can be other ‘smoky’
problems. Elicit wood heaters and explain that Perth has 1600,000 wood heaters. Brianstorm
the kind of problems these can cause (Asthma, coughing, eye/nose irritation, smokey smells in
neighbours houses, smelly washing on the line).

Task one:

Give the groups copies of the two cartoons showing correct and incorrect wood heater use; ask
them to tell you what you should do to run a wood fire that doesn’t create too much smoke.

Answers:

Seasoned (not green) wood

Wood stored out of the rain

Open flue

Chimney at least 1 metre above the roof

“Parallel Excluder” at top of chimney rather than “Chinamans Hat”
Smaller pieces of wood in the fire

Task two:
Ask students to brainstorm how they would deal with the problem of having a ‘smoky’

neighbour; this neighbour has a wood heater which they use all day everyday during winter.
The chimney is always producing high levels of smoke which frequently blows over neighbours
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houses, many neighbours are getting upset and they believe it is contributing to health
problems (including asthma) in their children. Students could consider the following questions:

1. State clearly what the problem is and how it is making the neighbours feel.

2. Decide on the goal, what do you want the outcome to be?

3. Think of as many solutions to the problem as you can. At this stage no-one may
comment on the ideas suggested. Just accept them and write them down.

4. Take each idea one at a time and think about the consequences if that idea was
adopted. Think about the consequences in terms of whether it will meet the goal as
well as in terms of other peoples’ actions, thoughts and feelings. Cross off any ideas
that have unacceptable consequences.

5. Negotiate to select the best action.

6. Decide how you would go about doing that action.

As a class discuss each group’s solution, which would be the most effective way to deal with the
problem? Would they feel comfortable about doing that?

If you have a wood heater, how can you make sure you don’t upset your neighbours?

Curriculum Links:
Society and Environment: Place and Space, Features of Places (Levels 2,3,4)
Key Content
Natural and Built Features
e Natural processes and/or human processes create and/or change particular landscapes

Human activities influence natural features
e People’s activities have planned and unplanned impacts on the natural features of a
particular landscape
¢ The impact of one group of people on a particular landscape or the environment may
affect other people and may cause conflict over its use
o Competing uses for natural resources may cause conflict over its use

Natural landscapes and human activities are interrelated
e The interaction between people and the wider environment can be measured

Society and Environment; Care of Places
Significance of Places
e The importance of a particular landscape to an individual reflects their thinking about
the environment

Science: Earth and Beyond, Sustainability of life and wise resource use (Levels 2, 3, 4)

Key content (from Curriculum Guide):
Renewable and non-renewable resources
e Resource use can change the physical environment

Physical and natural systems and sustainability
e Human impact on natural systems results in changes to the environment and
consequently impacts on humans
o Strategies to protect local environments
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Lesson 2 Background Notes

Haze and particles

The major source of particles in the air comes from burning. This may be from using our wood
heaters, our backyard incinerators, burning off garden refuse, natural bush fires or a controlled
burn such as those done in our forests to control leaf litter build up to avoid wild bushfires.
Vehicles are also an important source of particles and approximately 60 — 80% of particles from
vehicles come from diesel engines.

Smoke consists of very fine particles of carbon and also grit, ash, and soot which tend to be
larger in size. The larger particles settle to the ground or are washed out of the air by rain and
can cause problems because they make buildings, plants, clothes and other things dirty when
they fall.

At the same time, smaller particles remain in the air for some time and are more dangerous to
health because they can be inhaled deep into the lungs making conditions such as bronchitis
and asthma worse. The elderly, young children, and those with existing lung or heart disease
are most at risk from high haze levels.

In winter haze can be worse in our towns and cities, partly because of the popularity of slow
combustion wood heaters and partly because the cold clear still nights we sometimes
experience cause the smoke to be trapped close to the ground (due to the formation of a
temperature inversion in the lower atmosphere). At these times smoke particles can be seen as
a brown haze above the horizon.

To reduce the number of particles in the air produced by our wood heaters and vehicles
we can follow these guidelines:

Avoid using open fires and woodheaters where possible

Burn a hot fire with bright coals so that it produces as little smoke as possible
Use small pieces of untreated and well-dried wood

Never use green wood

Keep your wood dry during winter

If your chimney is smoking a lot, open up the flue and give the fire more air
Don’t burn household rubbish, particularly plastics

Don’t burn your garden rubbish

Service your vehicle regularly (especially diesel engines)
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Activity 2.2 Collecting particles! student notes

Introduction

With the pepper in the water we looked at a ‘model’ of particles, now we are going to look at
the real thing! Tine particles in the air can come from natural sources or from human activity
such as woodheaters and burning off. We will make simple particle collectors and find out
which part of the school has the most particles in the air.

Particles can be harmful to our health and affect plant and animal life around us

Aim
At the end of this lesson you will be able to identify particles in the air and suggest where these
particles may have come from

Materials

Particle collectors, made and set up one week in advance
You require (for each group):

Two cardboard strips 5cm wide and 25 cm long
Sticky tape

String

Scissors

Magnifying glasses (1 per group)

Activity

Making a particle collector
To collect particles you need to make a particle tester, using the instructions below.

1. Cut a strip of cardboard that is 5cm wide and 25cm long and cut 5 holes, each about the
size of a 20 cent piece, evenly spaced along the cardboard strip.

2. Cover all holes with sticky tape. The sticky side of the tape will collect particles from the
air. Make sure that you do not touch the sticky side over the holes.

3. Select three locations around the school and tie it with a piece of string to a suitable
‘anchor’, write your group name, date and location on the cardboard. Keep one tester
in a plastic bag, this is called a control.

4. After each tester has been exposed for the same amount of time, remove the testers
and record information in the table below. (Or you can cut one section with a hole off
each day and keep it in a plastic bag to compare with all other sections at the end of the
week)
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1. Compare your tester to those of other students; were some areas around your school

dirtier than others?

2. Can you explain why these locations would be dirtier?

Date

Location

Tester Description
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Activity 2.1 Visible and invisible pollutants! student notes

Introduction

The visible pollutants we call particles (or particulates) which are tiny particles of solid
substances or drops of liquid which can float in the air. These can be natural like pollen or
dust, or man-made from sources such as wood fires, wood heaters, industry, power plants or
from cars or trucks.

Invisible pollution are gases which mix with air and, at times, even react with it to form
other gases. Examples of this are the invisible gases from car exhausts.

Aim

You will be able to describe the physical properties of particulate and gaseous pollution.

Materials

Clear plastic cups (2 per group)
Water

Milk (1 tablespoon per group)

Pepper (1 teaspoon per group)

Activity

“Spot the polluter! “

The task: The difference between visible and invisible pollution
Half fill two clear disposable cups with water

Add one teaspoon of milk to one cup, stir to mix

Add one teaspoon of pepper to the other cup, stir

Observe the differences between the milk and the pepper

honNPE

Questions:
1. What kind of pollutant(s) did the milk act like in the water?

2. What kind of pollutant(s) did the pepper act like in the water?
3. Would it be easier to get the milk or pepper out of the water?
4. Would it be easier to remove the gases or particles from the air?

5. Suggest how you could get the pepper out of the water.



Activity 3.2 - Car Costs and Pollution Worksheet

Vehicles are a major source of air pollution in Perth. Unfortunately we rely on our cars too much and the average car drives 15000 kilometres every year. Emissions from
vehicle exhausts include carbon dioxide, carbon monoxide, nitrogen oxides, hydrocarbons and particulates. Vehicle emissions are responsible for producing SMOG, a
gas that is very dangerous to people's health, and for increasing global warming. Each kilometre the average car drives it releases 7 grams of carbon monoxide, 0.3

grams of nitrogen oxides and 0.18 grams of hydrocarbons into the environment.

A Average kilometres a car drives each year

B Average grams of carbon monoxide (CO) a car releases each kilometre
C Average grams of nitrogen oxides (Nox) a car releases each kilometre
D Average grams of hydrocarbons (HCs) a car releases each kilometre

FUEL TOTAL
Car Type E F G H
Avg cents/km Cost($)/year ((AxE) /100) Avg cents/km Cost($)/year ((AxG) /100)
Small 11.57 59.68
Medium 12.82 79.28
Large 16.79 88.12
AWD Medium 18.48 90.45
4AWD Large 22.67 98.84
Note: Total expenses for a car include petrol, insurance, maintenance, depreciation, loan payments and more. Average cents per litre and grams of pollution are indicative only.
Section 2
My home caris a... (if two or more use the biggest)
Which means its car type is...
My family's average fuel cost / year is... F)
My family's average total cost / year is... (H)
My family's average cost / week is... (H/52)
Section 3
In one week our car produces the following: grams of CO grams of Nox grams of HCs
((A/52)xB) ((AI52)xC) ((A/52)xD)
In one month our car produces the following: grams of CO grams of NOx grams of HCs
((A112)xB) ((A112)xC) ((A112)xD)
In one year our car produces the following: kilograms of CO kilograms of NOx kilograms of HCs ., § 11 /

(AxB) (AxC) (AxD)

"—%
[ J \
There are approximately 1,000,000 cars in Perth. How many kilograms of CO, Nox and HC's do all the cars in Perth produce? 2% J

Did you know that the average car also produces 245 grams of carbon dioxide (CO2) per kilometre. How many kilograms of CO2 does your car produce each year?
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Lesson 3 Cars and smog

Introduction

This lesson aims to enable students to understand one of the main causes of Perth’s air
pollution — photochemical smog. Students will look at causes, effects on health, and propose
possible solutions to the problem.

Activity 3.1 Draw what you know — SMOG

Students investigate what they believe are the causes of smog and draw a diagram to illustrate
their understandings. They then explain why it may affect personal heath, and describe
different activities they can undertake to reduce smog levels.

Activity 3.2 Car costs and pollution

By investigating running costs, maintenance etc. students calculate the full cost of owning a
vehicle. They will calculate the amount of air pollution produced when using their family car and
report results in graphical form.
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Activity 3.1 Draw what you know — SMOG

Aim

To enable students to understand the causes of smog and its effects on our health and the
environment. Students will be able to:

e Describe what smog is

¢ Identify what are the major causes of smog production

¢ Understand why smog is bad for them

e List different activities they can undertake to reduce smog levels

Materials

Paper and coloured pencils

Activity

Students create a drawing to describe what they know about smog and how it is

formed.

Discussion

1. Discuss smog and air pollution. Sample questions could include:
Has anyone ever seen air pollution? If yes, what did it look like and where were you at
the time?
Do you think we can see all the pollution in the air? (Smog is invisible)
What do you think causes more air pollution in Perth than anything else? (Cars — the
worst, Industry — the second worst)
When do you think the most smog would occur in Perth? (Late spring to early autumn)
What elements of our lifestyle and our metropolitan area contribute to Perth having lots
of smog? (Almost everybody owns a car, long hot summers, moderate winds, blue skies
that makes us think the air is clean)

Students individually draw a picture to describe what they know about smog, its formation

and the effects on people.

Review drawings, are everyone’s drawing correct?

Discuss what people can do to reduce the formation of smog in Perth.

Discuss the effects of smog on our health and the environment.

Choose students to write the responses on the board.

N
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Curriculum Links

Society and Environment
Place and space; People and places (Levels 2,3,4)
Human activities influence natural features
e People’s activities have planned and unplanned impacts on the natural features of
a particular landscape.

Natural and Social Systems (Levels 2,3,4)
Elements and interrelationships in natural systems
e Changing, removing one element in a natural system impacts on the whole
community
Science
Communicating Scientifically; Communicate scientific understandings (Level2 2,3,4)
Access and organise information
e Organisers for information
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Activity 3.2 Car costs and pollution

Aim
To allow students to understand:

e The true cost of owning a vehicle.
e How much pollution a vehicle produces.

Materials

Car cost and pollution worksheet, paper, calculator and pencil

Activity

Students calculate the cost of owning a vehicle and the amount of pollution produced by the
family car, and then graph the pollution.

1. Discuss car use and its link to pollution. Sample questions could include:
What do you think causes more air pollution in Perth than anything else? (Cars — the
worst, Industry — the second worst)
Is pollution still coming out of an exhaust even when you can’t see smoke? (Yes)
What expenses are there when you own and use a car? What do Mum and Dad have to
pay for? (The car, petrol, mechanics, insurance, batteries, tyres, parking, roadside
assistance, depreciation of the car’s value price)

Students read the black section at the top of the Car Cost and Pollution Worksheet

3. Under Section One students input average information data in points A to D and then fill in
the table for each car type at point F and H. This will calculate the cost of buying and
running an unleaded petrol car, one column is purely fuel costs, the other includes all
expenses including maintenance, depreciation and insurance.

4. Complete Section Two about their family car to work out how much it costs to run their car
each week.

5. Complete Section Three and calculate the how much pollution (CO, NOx and HC) is
generated in one week, one month and one year by their parent’s car(s).

6. Create a graph that illustrates the pollution levels produced by their parent’s car over one
year. (CO, NOx and HC)

7. As a class work out how much CO, NOx and HC is produced by all cars in Perth. (Remember
this does not include buses, trucks, motorbikes etc).

8. As a class work out how much carbon dioxide (COy) is produced by one car in a week,
month and year.

9. Discuss what people can do to reduce the amount of pollution that comes from cars in
Perth. What alternatives are there to petrol cars?

10. Brainstorm other impacts from overusing cars, environmental and non-environmental.
(traffic jams, time delays, anger, stress, accidents, hospital expenses, destruction of nature
for roads and carparks, health effects)

N
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Curriculum Links

Society and Environment
Place and space; People and places (Levels 2,3,4)
Human activities influence natural features
e People’s activities have planned and unplanned impacts on the natural features of
a particular landscape.
Natural landscapes and human activities are interrelated
e The interaction between people and the wider environment can be measured

Place and space; Care of places (Levels 2,3,4)
Key Content:
The significance of places
e An individual's point of view about the environment is based on a range of factors
that influence personal values.
People care for places and the wider environment
e Current decisions about the care of particular landscapes and the wider
environment affect people’s future well-being.

Natural and Social Systems; Natural systems (Levels 2,3,4)
Key Content:
Elements and interrelationships in natural systems
e Changing, adding or removing one element in a natural system impacts on the
whole community

Mathematics
Number; Understand Numbers (Level 2,3,4)
Whole numbers and decimals
e Numbers with one or two decimal places can be rounded to the nearest integer or
tenth
e A decimal point separates whole units from a part of the same unit in money and
metric measurements

Number; Calculate (Level 2,3,4)
Multiplication and division
e Multiplication and division of decimals
e Division problems where a remainder exists
o Division problems can be calculated by using a calculator and how to interpret
decimal point answers
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Lesson 3.1 Draw what you know — SMOG student notes

Aim
You will be able to:
Describe what smog is

e Identify what are the major causes of smog production

e Understand why smog is bad for them

o List different activities they can undertake to reduce smog levels
Materials

Paper and coloured pencils

Activity

Create a drawing to describe what you know about smog and how it is formed.

Discussion

1. Discuss smog and air pollution. Sample questions could include:
Has anyone ever seen air pollution? If yes, what did it look like and where were you at
the time?
Do you think we can see all the pollution in the air? (Smog is invisible)
What do you think causes more air pollution in Perth than anything else? (Cars — the
worst, Industry — the second worst)
When do you think the most smog would occur in Perth? (Late spring to early autumn)
What elements of our lifestyle and our metropolitan area contribute to Perth having lots
of smog? (Almost everybody owns a car, long hot summers, moderate winds, blue skies
that makes us think the air is clean)

Students individually draw a picture to describe what they know about smog, its formation

and the effects on people.

Review drawings, is everyone’s drawing correct?

Discuss what people can do to reduce the formation of smog in Perth.

Discuss the effects of smog to our health and the environment.

Choose students to write the responses on the board.

N
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Lesson 3.2 Car costs and pollution student notes

Activity

Calculate the cost of owning a vehicle and the amounts of pollution produced by the family car
and then graph the pollution.

1. Discuss car use and its link to pollution. Sample questions could include:

What do you think causes more air pollution in Perth than anything else? (Cars — the
worst, Industry — the second worst)

Is pollution still coming out of an exhaust even when you can’t see smoke? (Yes)

What expenses are there when you own and use a car? What do Mum and Dad have to
pay for? (The car, petrol, mechanics, insurance, batteries, tyres, parking, roadside
assistance, depreciation of the car’s price)

Students read the black section at the top of the Car Cost and Pollution Worksheet.

3. Under Section One students input average information data in points A to D and then fill in
the table for each car type at points F and H. This will calculate the cost of buying and
running an unleaded petrol car, one column is purely fuel costs, the other includes all
expenses including maintenance, depreciation and insurance.

4. Complete Section Two about their family car to work out how much it costs to run their car
each week.

5. Complete Section Three and calculate how much pollution (CO, NOx and HC) is generated
in one week, one month and one year by their parent’s car(s).

6. Create a graph that illustrates the pollution levels produced by their parent’s car over one
year. (CO, NOx and HC).

7. As a class work out how much CO, NOx and HC is produced by all cars in Perth. (Remember
this does not include buses, trucks, motorbikes etc).

8. As a class work out how much carbon dioxide (CO.) is produced by one car in a week,
month and year.

9. Discuss what people can do to reduce the amount of pollution that comes from cars in
Perth. What alternatives are there to petrol cars?

10. Brainstorm other impacts from overusing cars, environmental and non-environmental
(traffic jams, time delays, anger, stress, accidents, hospital expenses, destruction of nature
for roads and carparks, health effects).

N
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Lesson 3 Background Notes

Cars and smog

Photochemical smog is a pollutant produced when the gases emitted from vehicles and industry
react with heat in the air. This chemical reaction creates a colourless and odourless gas known
as photochemical smog.

The cars that we drive every day emit carbon dioxide, carbon monoxide, nitrogen oxides, lead,
hydrocarbons and particulate matter from their exhausts. The nitrogen oxides released react
further under the influence of heat and sunlight to form ozone, which is the major component
of the invisible pollution known as smog. Ozone is formed when oxides of nitrogen and reactive
organic compounds come together for a few hours under the influence of sunlight and high
temperatures.

Ozone in the stratosphere is good and helps protect the earth from damaging ultra violet
radiation, eg the ozone layer, however ground level ozone can be very damaging to our health
and can also affect the yields and growth rate of plants.

Perth typically has over 10 days per year when ground level ozone exceeds the World Health
Organisation goal of 80 parts per billion. These high levels have been recorded as far south as
Rockingham, north as Two Rocks, east as Rottnest and west as Rolling Green.

Ozone causes health problems such as eye, nose and throat irritations and damages the
respiratory system. When people come in contact with higher levels of ozone they may feel
tightness in the chest and experience wheezing. There is also evidence that higher ozone levels
can trigger asthma attacks and increase our susceptibility to infection.

The young, the elderly and those with lung and heart disease are most at risk. For an average
person, exercising on a day when ozone levels are high can also damage their health. This is
because the volume of air that they breathe increases due to the exercise and therefore smog
inhalation also increases exacerbating its harmful effects.

The actions that occur to create smog are:

Lots of cars are on the road and there may be traffic jams
Exhaust fumes are expelled into the air as people drive

It is a hot day, typically late spring through to early autumn
Smog is created in a chemical reaction over a few hours

There are many ways to reduce the formation of smog such as:
Choose not to drive

Walk

Catch the bus

Ride a bike

Carpool

Drive smoothly

Buy a fuel efficient car

Keep the car well tuned

Avoid peak hour traffic

Keep your tyres correctly inflated
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Lesson 3.2 Background Notes

Vehicles
In WA there are over 1 million cars and each day we drive approximately 40 million kilometres
in total. That is enough to drive to the moon 100 times.

The cars that we drive every day are the major source of photochemical smog generation in
Perth.

Health and Environmental Effects

Carbon Monoxide (CO)

e CO reduces the ability of the blood to carry oxygen and is particularly dangerous to
smokers, persons with heart disease and those with anaemia. CO can also cause permanent
damage to the nervous system.

Nitrogen Oxide (NOx)

¢ NOx exacerbate asthma, reduce lung function and can lead to chronic lung damage. NOXx
also increases the susceptibility of young children and the elderly to respiratory infections.

¢ NOx also reacts in the presence of Volatile Organic Compounds and sunlight to form
ground-level ozone, a major component of smog. Ozone irritates the eyes, damages the
lungs and aggravates respiratory problems. It is our most widespread and intractable urban
air pollution problem. Ozone also reduces agricultural production and the growth rate of
trees.

e NOx contributes to the formation of acid rain. Acid rain acidifies the soils and waters where
it falls, Killing plants, fish and the animals that depend on them. Acid rain also causes
property damage through the corrosion of buildings and monuments.

¢ NOx also contributes to nitrification (i.e. over fertilisation) of wetlands and bays, leading to
algal blooms and fish Kkills.

Hydrocarbons (HCs)

e HCs react in the presence of nitrogen oxides and sunlight to form ground-level ozone just
like NOXx.

e A number of exhaust HCs are also toxic, with the potential to cause cancer, nerve damage
and other health effects. Benzene, a known human carcinogen, is an example of a toxic HC
found in vehicle exhaust.
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Lesson 4 Air pollution and your health!

Introduction

This lesson identifies some common health effects of air pollution. Students identify how and
where the body may be affected and investigate what happens to their lungs under different
situations. Students will reflect on how they feel about air quality in relation to personal health
and lifestyle.

Activity 4.1 “Stay outside please!”

We often think that only our lungs are affected by poor air quality. In completing this activity
students recognise other parts of the body affected by poor air, and look at some common
effects of pollution.

Activity 4.2 “Is that how it really feels?”

By conducting a simple breathing activity using straws, students identify the physical and
emotional effects of asthma on individuals and those around them. Students explore attitudes
towards breathing difficulties caused by poor air quality.
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Activity 4.1 “Stay outside please!”
Students use a poster to identify affected body parts.
Aim

Students recognise parts of the body affected by poor air, and differentiate between them.
Students will understand how poor air quality may affect themselves and others individually.

Materials
Upper body diagram — supplied

Extras; General information about pollution and health

www.hhmi.org/coolscience - info and fun activities for students to make their own air testing kits
http://www.lungnet.org.au/education/learn-health.html - Australian Lung Foundation, how the
lungs work, causes and treatments of asthma, bronchitis, indoor outdoor air pollution
www.davidsuzuki.org - Canadian environmental site looking at air pollution, health effects,
global warming

Activity

Using the diagram, students are asked to identify which parts of the body pollution affects, and
say what those effects may be.
1. Use the diagram of the body to identify which parts can be affected by poor air quality.
2. Name the ways that fine particles enter the body.
3. Describe how pollution can affect each of the parts of the body you have identified
above.
4. Working in groups, describe some common allergies or illnesses made worse by air
pollution.
5. If the air was really bad, how would this affect your daily life?

As a class discuss:

Which parts of the body are most at risk — were you surprised by what you found out?

Do you know anyone who has difficulty breathing?

Why is personal health and exercise important to you?

If the air was badly polluted in Perth describe how this would affect your body and exercise.

Curriculum Links

Science; Life and living
Key content:
Structure and life processes
¢ All living things have a number of life processes
e External and internal factors can impact on living things eg. pollution

Health and Physical education; Knowledge and understandings
Key content:
The meaning and dimensions of health
e people can enhance their health by developing positive attitudes towards it and taking
positive action

Cross curricular links: English, listening, speaking, writing


http://www.hhmi.org/coolscience
http://www.lungnet.org.au/education/learn-health.html
http://www.davidsuzuki.org/
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Activity 4.2 “Is that how it really feels?”

A simple breathing activity using straws.

Aim

To identify physical and emotional effects of asthma on individuals and those around them.

Students explore attitudes towards breathing difficulties caused by poor air quality.

Materials

Straws (2 per student), Asthma WA website: www.asthmawa.org.au, factsheets.

Teachers’ note:

Asthma is airway narrowing, which varies in severity over short periods of time. When sensitive
bronchioles (small tubes in the windpipe) are exposed to certain ‘triggers’ they narrow, making
it harder to breathe. Narrowing of the airways may be due to; inflammation, excess mucus, or

muscle spasm. Many people are born with a tendency to develop asthma, and it usually occurs
with family history and in association with allergies.

e Currently 1 in 6 children in Australia suffer from asthma
e 220,000 Western Australians have asthma (2002)
e the elderly and young children are most at risk

There is no evidence that air pollution can actually cause any respiratory disease including
asthma. In fact some research in Europe shows more allergies and asthma in less polluted
cities. Australia and New Zealand have the highest levels of asthma in the world despite having
fairly good air quality.

There are two main forms of air pollution which could make asthma worse

1. Particles from combustion e.g. car and diesel engines, industry, domestic coal and wood and
bush fires as well as dirt and sand.

2. Nitrogen dioxide and ozone are formed in summer smog and in high concentrations cause
airway inflammation in people with and without asthma.

Common triggers can be: viral infections eg. colds/flu, pollens, moulds, dust, air pollutants,
some food preservatives, exercise, emotions.

Doing the activity:
Emotional and physical feelings; anxious, scared, short of breath, tired, heavy feeling, flushed,
no problem!

Things at home that could affect our breathing:

dust mites, carpets, unflued gas heaters, chemicals in cleaning products, paints, volatile organic
compounds (voc’s) found in new furnishings and more. Information about indoor air quality
www.epa.gov/iag/ia-



http://www.asthmawa.org.au/
http://www.epa.gov/iaq/ia-
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Activity

Before doing each activity please check for any pre-existing medical conditions or otherwise
which may affect students carrying out the activity.

Each student receives 2 straws. Students are asked to participate in two experiments:
a) AirWay narrowing
1. Place both straws in mouth side by side and breathe through the straws with noses
pinched
2. Remove one straw and breathe through the remaining straw
3. Join two straws together and breathe through the end to end straws
Students recognise through progressive steps, an increasing difficulty in breathing.

b) Narrowing — how does it feel
1. Students cut their straw (from first experiment) in half
2. Students jog on the spot for 1 minute
3. Put half a straw in mouth and pinch nose. Breathe through straw while jogging on the
spot for the next 10 seconds.
Students recognise that there is increased difficulty in breathing when exercising.

As a class or in groups discuss:

What happened to their body physically?

How they felt emotionally with restricted breathing, eg. scared, worried.
If this happened often how would you feel?

Make a list of things at home or school which may affect your breathing.

Curriculum links

Health & Physical education; Knowledge & understanding
Key content:
The body’s response to physical activity

o different components of a physical activity (type, frequency, intensity, duration)
The meaning and dimensions of health
e people’s attitudes to health are varied

Health and physical education; Self management skills
Key content:
Reviewing the situation
e how to identify risks in issues, situations, environments or lifestyles

Science; Life and living
Key content:
e an organism’s structure of body system enables it to carry out life processes (eg. lungs
and breathing)

Science; Earth and beyond

Key content:
e Student understands how some change in the observable environment influence life (eg.
breathing)
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Activity 4.1 student notes
“Stay outside please!” - Students use a poster to identify affected body parts.

Activity

Using the diagram of the upper body students identify which parts of the body pollution affects,
and say what those effects may be.
1. Use the diagram of the body, identify which parts can be affected by poor air quality.
2. Name the ways that fine particles enter the body?
3. Describe how pollution can affect each of the parts of the body you have identified
above.
4. Working in groups, describe some common allergies or illnesses made worse by air
pollution.
5. If the air was really bad, how would this affect your daily life?

As a class discuss:

Which parts of the body are most at risk — were you surprised by what you found out?

Do you know anyone who has difficulty breathing?

Why is personal health and exercise important to you?

If the air was badly polluted in Perth describe how this would affect your body and exercise.
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Activity 4.2 “Is that how it really feels?”
A breathing activity using straws.

Each student receives 2 straws. Students are asked to participate in two experiments:

a) AirWay narrowing
1. Place both straws in mouth side by side and breathe through the straws with noses
pinched
2. Remove one straw and breathe through the remaining straw
3. Join two straws together and breathe through the end to end straws
Students recognise through progressive steps, an increasing difficulty in breathing.

b) Narrowing — how does it feel
1. Students cut their straw (from first experiment) in half
2. Students jog on the spot for 1 minute
3. Put half a straw in mouth and pinch nose. Breathe through straw while jogging on the
spot for the next 10 seconds.
Students recognise that there is increased difficulty in breathing when exercising.

Discussion:
As a class or in groups discuss:
e What happened to their body physically?
o How they felt emotionally with restricted breathing, eg. scared, worried.
o If this happened often how would you feel?
e Make a list of things at home or school which may affect your breathing.
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Lesson 4.1 Background Notes

Health effects of air pollution

Most of us associate our lungs with pollution related iliness, as air pollution lessen the lung’s
ability to exhale air, and can damage lungs even after minor irritation disappears. However
there are a range of symptoms and other body parts that can be affected by short term
exposure to high pollution levels. Eyes nose and throat can be irritated; other common
symptoms include headache, lethargy, dizziness, allergies, asthma, and in extreme cases blood
noses.

Long-term contact with polluted air can have permanent health effects, like rapidly aging the
lungs, decreasing lung capacity and function, causing diseases like asthma, bronchitis,
emphysema, and cancer and shortening life span.

People who are most affected by air pollution include:

Children younger than 14, those with heart or lung disease, those with respiratory diseases
such as asthma or emphysema, pregnant women , outdoor workers and athletes who exercise
vigorously.

Notes on activity 4.1 (identify parts of the body, and symptoms)

1. Eyes, nose, throat, chest, skin

2. Most common are absorption via the skin and inhalation

3. Eyes — watery and stinging, sensitive to changes in atmosphere
Nose — nasal hairs damaged, itchiness, loss of smell/nose bleeds in extreme cases
Sore throat
Head — headaches, dizziness, sickness
Chest — wheezing, coughing, tightness
Skin — itchy, or sometimes rashes due to allergies

4. Asthma — may trigger asthma attacks, shortness of breath, wheezing, indoor pollutants
may cause it eg. house dust mite.
Bronchitis - is usually caused by a viral infection of the bronchi, causing swelling and
more mucus than usual. This causes a cough, and sometimes pain which is felt in the
throat or upper chest when the child coughs.

Chronic bronchitis occurs long term and is usually caused by long-term inhalation of
irritants, such as cigarette smoke. Over a long term it can cause scarring of the small
airways making breathing more difficult.

5. Think of the things you usually do in the day eg. walk to school, play games at recess,
eat lunch outside, go to a friend’s house or play sport after school. How would these be
different?

Emphysema - may develop after long-term exposure when the irritants also promote
destruction of the alveolar air sacs. This makes it hard for the lungs to support any kind of
exertion without the person becoming breathless. Bronchitis and emphysema may occur
separately but often occur together.
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Activity 4.2 Background Notes

Asthma

Asthma is airway narrowing, which varies in severity over short periods of time. When sensitive
bronchioles (small tubes in the windpipe) are exposed to certain ‘triggers’ they narrow, making
it harder to breathe. Narrowing of the airways may be due to; inflammation, excess mucus, or

muscle spasm. Many people are born with a tendency to develop asthma, and it usually occurs
with family history and in association with allergies.

e Currently 1 in 6 children in Australia suffer from asthma
e 220,000 Western Australians have asthma (2002)
¢ the elderly and young children are most at risk

There is no evidence that air pollution can actually cause any respiratory disease including
asthma. In fact some research in Europe shows more allergies and asthma in less polluted
cities. Australia and New Zealand have the highest levels of asthma in the world despite having
fairly good air quality.

There are two main forms of air pollution which could make asthma worse;

1. Particles from combustion e.g. car and diesel engines, industry, domestic coal, wood, and
bush fires as well as dirt and sand.

2. Nitrogen dioxide and ozone are formed in summer smog and in high concentrations cause
airway inflammation in people with and without asthma.

Common triggers can be viral infections eg. colds/flu, pollens, moulds, dust, air pollutants,
some food preservatives, exercise, emotions.

‘Feelings’ when doing the activity:
e Emotional and physical feelings: anxious, scared, short of breath, tired, heavy feeling,
flushed, no effects for some.
e Things at home that could affect our breathing or indoor air quality include:
dust mites, carpets, unflued gas heaters, chemicals in cleaning products, paints, volatile
organic compounds (VOC's) found in new furnishings and more. Information about indoor
air quality www.epa.gov/iag/ia-



http://www.epa.gov/iaq/ia-

Use the diagram to decide which parts of the body can be affected by air pollution

»
3/
m

1) Please name A, B, and C
2) Which other body parts can be affected and say how?
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Lesson 5 Journeys we make

Introduction

This lesson investigates local greenhouse gases. Students identify sources and calculate
personal and class contribution to greenhouse gases. They explore personal travel choices by
investigating options to reduce car usage, such as public transport and car pooling.

Activity 5.1 “It’'s how you get there that counts!”

Students calculate their personal contribution to greenhouse gases. They will recognise that
travel to school choices can influence their local environment’s air quality.

Activity 5.2 Debate - the pro’s and cons of car pooling/public transport

Students explore attitudes and values towards personal travel. This involves recognising issues
involved, and suggesting strategies to overcome barriers.
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Activity 5.1 “It’s how you get there that counts!”

Aim
Students recognise that travel to school choices can influence their local environment’s air
quality. Students calculate their contribution to greenhouse gases.

Materials

Handouts; travel to school activity showing greenhouse gas calculation

Extra resources: Australian Greenhouse Office fact sheet 2
www.greenhouse.gov.au/publications, Greenhouse, questions and answers;
www.dar.csiro.au/publications/gh_fag.htm CSIRO air quality research organisation
Greenhouse gas calculator activity - www.milleniumkids.com.au

Activity

How do we get to school?
Activity: Complete the class tally sheet ‘travel to school’

Class Date

Number of students Total distance travelled | Total amount of
travelling this mode by this mode (km) greenhouse gases
p/day (0.2g per km)

Number of people
coming to school by car

Number of people
coming to school by
public transport

Number of people
coming to school by
bicycle

Number of people
coming to school by
walking

Every 1km travelled by car = 0.2 grams of greenhouse gases

1. Which method was most & least popular?

2. What does this tell us about cars and local air quality?

3. Calculate the amount of greenhouse gases emitted by your travel to school, each day
and weekly.

Which method of travel is most difficult to do and why?

Where do four other common greenhouse gases come from?

o~



http://www.greenhouse.gov.au/publications
http://www.dar.csiro.au/publications/gh_faq.htm
http://www.milleniumkids.com.au/
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Discussion

Is it what we expected?

Do we think our results typical of the school? If so what are the implications for local air quality
and health?

What are the positives and negatives about travelling in the car?

Plan accurately the steps needed to reduce class emissions from car travel.

Curriculum Links
Society and Environment; Place & space, People and places
Key content:
Human activities influence natural features
e People’s activities have planned and unplanned impacts on the natural features of a
particular landscape
e People’s beliefs and values affect their impact on the landscape
Natural landscapes and human activities are interrelated
¢ The interaction between people and the wider environment can be measured

Science; Earth and beyond

Key content:
Renewable and none-renewable resources

e Resource use can change the physical environment
Physical and natural systems and sustainability

e Strategies to protect local environments

Mathematics; Understand Numbers
Whole numbers and decimals
¢ Numbers with one or two decimal places can be rounded to the nearest integer or tenth
e A decimal point separates whole units from a part of the same unit in money and metric
measurements

Mathematics; Calculate
Addition and subtraction
e Strategies for solving addition and subtraction of money and measurements to two
decimal places
Multiplication and division
e Multiplication and division of decimals
e Division problems where a remainder exists
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Activity 5.2 Debate - the pro’s and cons of car pooling/public
transport

Aim
Students explore attitudes and values towards personal travel. This involves recognising issues
involved, and suggesting strategies to overcome barriers.

Materials
AirWatch primary manual ‘vehicle counts’ p.69
Local bus/train timetable.

Activity

Activity:
Divide into groups to discuss positive, minus, and interesting (PMI) points about:
a) car pooling  b) public transport
1. What are the main positives and negatives for both?
2. Does it matter if we don'’t car pool or use public transport? Clarify your personal
thoughts.
3. Describe the main reasons that make us not want to use public transport.
4. Propose solutions to overcome the negative reasons you found.

Discussion:
Are our assumptions about public transport based on fact or on what we think is true?
Investigate how you could set up car-pooling in your class.

Curriculum Links

Society and Environment; Place & space, People and places
Key content:
Human activities influence natural features
e People’s activities have planned and unplanned impacts on the natural features of a
particular landscape
e People’s beliefs and values affect their impact on the landscape
e The impact of one group of people on the environment may affect other people
Natural landscapes and human activities are interrelated
e The interaction between people and the wider environment can be measured
The significance of places
e The importance of the wider environment to an individual influences thinking about how
it should be cared for and used
e An individual’'s point of view about the environment is based on a range of factors that
influence personal values

Science; earth and beyond
Key content:
Renewable and none-renewable resources
e Resource use can change the physical environment
Physical and natural systems and sustainability
e Human impact on natural systems results in changes to the environment and impacts on
humans
e Strategies to protect local environments
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Health and Physical education; Knowledge and understandings
Key content:
The meaning and dimensions of health
e people can enhance their health by developing positive attitudes towards it and taking
positive action

Assessment
Use a rubric to identify the main issues involved in car pooling, demonstrating an understanding
of the positives and negatives for them as individuals, and for the environment.
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Activity 5.1  “ It’'s how you get there that counts!” student notes

Aim
Students recognise that travel to school choices can influence their local environment’s air
quality. Students calculate their contribution to greenhouse gases.

How do we get to school?

Activity: Complete the class tally sheet ‘travel to school’

Class Date

Number of students Total distance travelled | Total amount of
travelling this mode by this mode (km) greenhouse gases
p/day (0.2g per km)

Number of people Eg. 26 Eg. 26 x 0.2
coming to school by car

Number of people
coming to school by
public transport

Number of people
coming to school by
bicycle

Number of people
coming to school by
walking

Every 1km travelled by car = 0.2 grammes of greenhouse gases.

1. Which method was most & least popular?

2. What does this tell us about cars and local air quality?

3. Calculate the amount of greenhouse gases emitted by your travel to school, each day
and weekly.

4. Which method of travel is most difficult to do and why?

5. Where do four other common greenhouse gases come from?

Discussion

Is it what we expected?

Do we think our results typical of the school? If so, what are the implications for local air quality
and health?

What are the positives and negatives about travelling in the car?

Plan the steps needed to reduce class emissions from car travel.
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student notes

Activity 5.2 Debate - the pro’s and cons of car pooling/public transport

Aim
Students explore attitudes and values towards personal travel. This involves recognising issues
involved, and suggesting strategies to overcome barriers.

Materials

AirWatch primary manual ‘vehicle counts’ p.69
Transperth local bus/train timetable

Activity

Activity:
Divide into groups to discuss positive, minus, and interesting (PMI) points about:
a) car pooling  b) public transport
1. What are the main positives and negatives for both?
2. Does it matter if we don’t car pool or use public transport? Clarify your personal
thoughts.
3. Describe the main reasons that make us not want to use public transport.
4. Propose solutions to overcome the negative reasons you found.

Further discussion:

Are our assumptions about public transport based on fact or on what we think is true?
Who gives us our information about public transport?

Do we feel safe using public transport?

How could you set up car-pooling in your class?
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Activity 5.1 Background Notes

Cars, pollution and greenhouse gases

Travel to school by car is one of the leading causes of air pollution in many cities, especially in
school areas themselves. The most significant natural greenhouse gas is carbon dioxide (CO2).

An average car produces 0.2g of CO2 for every km travelled. CO2 concentrations have risen by
about 30% since pre-industrial times. Road transport emissions in 2003 were 1% higher than in
2002, and 31% higher than in 1990 (Australian Greenhouse Office).

On average diesel vehicles generate more emissions than petrol vehicles per km travelled.

The greenhouse effect is a natural process. Sunlight passes through the atmosphere,
warming the Earth’s surface. In turn, the land and oceans release heat, or infrared radiation,
into the atmosphere, balancing the incoming energy. Water vapour, carbon dioxide and some
other naturally occurring gases can absorb part of this radiation, allowing it to warm the lower
atmosphere.

This absorption of heat, which keeps the surface of our planet warm enough to sustain us, is
called the greenhouse effect. Without heat-trapping greenhouse gases, average global surface
temperature would be -18°C rather than the current average of 15°C.

Main causes of greenhouse gases

Activity Greenhouse gas produced

Burning fossil fuels eg. cars, industry Co2

Clearing land Co2

Agriculture eg. cattle, fertilizers, rice Methane

paddies

Producing waste eg. sewage, rubbish Nitrous oxide (NOx)

Household products eg. fridges, furniture | Hydrocarbons (CFC’s and volatile organic
compounds)

Where do greenhouse gases come from?

Most of the increase in carbon dioxide comes from burning of fossil fuels such as oil, coal, and
natural gas for energy, and from deforestation.

Cows, sheep and other ruminant animals ‘burp’ methane into the air. Rice paddies also
generate methane. Other sources of methane are landfills, burning vegetation, coal mines, and
natural gas fields.

How long do they stay in the air?
Carbon dioxide persists for more than a century in the air. Methane’s average lifetime is about
11 years. Nitrous oxide and some of the CFCs stay in the air for more than a century.

How much greenhouse gas does Australia produce?

In 2001, Australia produced 528.1 million tonnes of carbon dioxide equivalent -- this was mainly
carbon dioxide (69.9%) as well as methane (22.9%), nitrous oxide (6.3%) and other gases. Of
Australia's total net emissions in 2001, the production of energy accounted for 68.0%, 19.5%
came from agriculture, emissions from industrial processes contributed 4.6%, and waste
emissions contributed 3.1%. More details about Australia's emissions is available from the
Australian Greenhouse Office's National Greenhouse Gas Inventory



http://www.greenhouse.gov.au/inventory.html

-
AW

BREATHE EASY RN

Activity 5.2 Background Notes

Vehicle use and costs!

All over the world planners are finding it increasingly impossible to meet the growth in motor
vehicle use just by building new roads. Planners from the UK have stated that if we can't reduce
car use, we'll just run out of space, our roads will become choked with traffic and our air will
become unfit to breathe.

West Australians would be horrified to think that they were contributing to such a heritage for
their children and grandchildren.

Studies have found that it is not industry that is the largest polluter in Perth, it is community
behaviour, such as vehicle use, that is causing most of Perth's air pollution.

e Car use in Perth is climbing, at a significant cost to the community. We all need to start
being responsible and recognise that our individual behaviour can reduce the air
pollution problem.

Currently (2002), there are 2.8 million driver-only car trips made per day in Perth.
If present trends continue, this will increase to 4.7 million in 2029.

8 out of 10 journeys are made by car (2002).

The average trip length is 8km.

Driving costs!

e Perth spends 17% of its collective earnings on transport, mostly on running cars and
providing and maintaining roads.

e Keeping a car on the road can put a dent in your wallet. NRMA Motoring & Services has
worked out and regularly updates the weekly running costs for the most popular
models.

e For example, keeping a Toyota Corolla hatch on the road can cost an average of $135
per week.

e Visit Transperth’s savings calculator from the links page to see how much you could be
saving by catching public transport instead of driving your car every day.

¢ Did you know that using public transport eliminates almost 20 per cent of your car
emissions and helps you save money.

Health and Environment

Cars are a health hazard. Not only do we replace healthy active alternatives such as walking
and cycling with sitting behind the wheel, but our cars pollute the air with carbon monoxide,
nitrogen oxides and air toxics. There is increasing evidence that vehicle emissions contribute to
major respiratory problems, cancer and premature death.

What can be done?

e A car pool can be organised for every day or just once per week, depending on your
needs.

e Cheap car pooling car parks in Perth are located in Mayfair Street in West Perth, and
Queens Gardens in East Perth.

e Join Travelsmart schools - Example Manning Primary school.
In 2000, the year 7 class at Manning Primary School reduced their car use by 53%!
Even after the program, they took the car to school a third less than before the program
(31%). The school won a $500 cheque for the greatest improvement.
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Extra resources

Travelsmart schools program www.dpi.wa.gov.au/travelsmart/schools.html
Calculate your car emissions and fuel costs at: www.motoring.racv.com.au
www.greehnouse.gov.au/tdm/publications/carsharing

Vehicle operating costs: www.mynrma.com.au/operatingcosts



http://www.dpi.wa.gov.au/travelsmart/schools.html
http://www.motoring.racv.com.au/
http://www.greehnouse.gov.au/tdm/publications/carsharing
http://www.mynrma.com.au/operatingcosts

Assessment — Your health and pollution!
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Perth’s air is under threat from a mysterious disease. People are getting sick and
you need to find out why....

Task: Working as undercover agents you must find out what is posing the risk to Perth’s air.
You are to go ‘inside’ the human body to find out just how it is being affected. Your mission
will include identifying causes of illness and planning an emergency response to treat all those

affected.

Health and physical education; Knowledge and understandings

Science; Life and living

ELEMENTS

Level 2

Level 3

Level 4

External and
internal factors can
impact on living
things eg. pollution

I know that air
pollution may cause
lung damage

| understand that it
has other health
effects such as
headaches, dizziness,
allergies, eye and
nose irritations

I know it has other
symptoms and can
lead to long-term
illness such as asthma
and bronchitis

Decision making -
ways to deal with a
problem (eg own,
share, ignore or
respond to it)

I can recognise
people breathing with
difficulty

I can recognise
exactly what the
problem is

I recognise and know
how to respond by
treating the situation
or seeking further
help

Physical and social-
emotional benefits
associated with
physical activity

| know that some
people don't feel well
and others are not
affected because of
pollution

I know that everyone
has different
sensitivities and this
may be why some are
affected more than
others

I know why some are
affected more than
others and | can
suggest ways to
minimise the risk for
some people




This rubric represents our understanding of air pollution in our cities

Science

Earth and Beyond

Task: Look at the picture of ‘Smogsville’. The city council wants to build a Daycare Centre on the vacant block in the middle of the picture.

Write a letter to the Mayor explaining how air pollution could be a problem at this site. You can cover the sources of pollutants, the main types
of pollution and what people and the city council can do to reduce pollution.

Below expected level
Level 2

Expected level
Level 3

Above expected level
Level 4

Resource use can change
the physical environment

I can name the main sources of
pollutants.

I can hame the main sources of
pollutants, describe how these form
two main types of pollution and
explain how weather makes these
worse.

I can name the main sources of
pollutants, describe in detail how
these form two main types of
pollution and explain how
weather makes these worse. |
can explain how this will affect
where to build the day care
centre.

Human impact on natural
systems results in changes
to the environment and
impacts on humans

I described some of the ways that air
pollution affects people.

I described most of the ways that
different types of air pollution affect
people.

I described all the ways that the
main types of air pollution
affects life

Strategies to protect local
environments

I suggested some actions people can
do to care for their air.

I suggested some actions people can
do to care for their air and realise
that some people do and some don't
care about their environment.

I suggested some actions people
can do to care for their air and
realise that some people do and
some don’t care about their
environment. | suggested what
the city can do to help people
change.




This rubric represents our understanding of air pollution in our cities

Society and
Environment

Place and Snace

Task: Look at the picture of ‘Smogsville’. The city council wants to build a Daycare Centre on the vacant block in the middle of the picture.

Write a letter to the Mayor explaining how air pollution could be a problem at this site. You can cover the sources of pollutants, the main types
of pollution and people and the city can do to reduce pollution.

Below expected level
Level 2

Expected level
Level 3

Above expected level
Level 4

Features of

I can name the main sources of

| can name the main sources of

I can name the main sources of

our pollution affects other people.

places pollutants. pollutants, describe how these form pollutants, describe how these form two
two main types of pollution and main types of pollution and explain how
explain how weather makes these weather makes these worse. | can
worse. explain how this will affect where to build
the day care centre.
People and I understand that most people don’t I understand that most people don't I understand that most people don’t
Places realise they create pollution. realise they create pollution and that | realise they create pollution and that our

pollution affects other people and what
they do in a place.

Care of places

I suggested some actions people can
do to care for their air.

I suggested some actions people can
do to care for their air and realise
that some people do and some don't
care about their environment.

I suggested some actions people can do
to care for their air and realise that some
people do and some don't care about their
environment. | suggested what the city
can do to help people change.




BE COOL - CAR POOL TO SCHOOL!

Task: In order to be “role model students” for your community, you are to develop and promote a plan
for car-pooling to parents of students in your class.

You must clearly explain the benefits to your parents of signing up to this new idea. You will need to

have a plan to make it work. Explain that it will save them time and money while also helping to protect
the environment.

Society and environment; place and space, resources
Level 2 Level 3 Level 4

Human I understand that | | understand that the I understand that air
activities most people pollution we cause affects | quality around our school
influence don’t want to other people and places can be changed by the
natural create pollution actions of individuals, and
features that we can do something
about it
Significance of | | suggested I understand the benefits | | suggested a plan for
places some actions of car pooling and parents to be involved in
people can do suggested some actions car-pooling, gave them
instead of driving | people can do to care for | good reasons for doing so,
to school their air. | realise that and offered suggestions on
some people would not how we could do it as a
want to do this class
Resource | realise that cars | | realise that people have | Making decisions on the
availability and | use fuels which choices about which kind type of car and method of
distribution are non of car they drive and if we | travel to school, we can
renewable use cars to travel to school | use resources more
we will continue to use efficiently
limited resources

Science; earth and beyond
Level 2 Level 3 Level 4

Human impact on I understand I can explain how driving | | can give some

natural systems that driving our | cars all the time can alternatives to driving to

results in changes | car all the time make air quality worsen, | school and reasons why

to the might not be a and may cause health they are better for the

environment and good thing effects environment

impacts on

humans

Strategies to I suggested | suggested a plan for I made a plan for car-

protect local some actions people to car pool and pooling, saw that some

environments people can do to | realise that some people | people find it difficult to
car pool do and some don't care do, and | suggested

about their environment | ways we can overcome
these problems

Resource use can I recognise that | | recognise that car I recognise that cars run
change the cars use a lot of | exhausts can cause air of fossil fuels and
physical fuel, which may | pollution, and that if we | suggested alternative
environment not be a good don’t do something forms of fuel and

thing. about it our future air transport for the future

quality might be worse
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WHAT'S UP WITH OUR AIR?

Introduction

Teachers’ resource

AIMS: Students will develop an understanding of the importance of air quality in their lives
with consequent behavioural changes for themselves and their families.

RATIONALE: An understanding of environmental issues is essential for all students. This
course will encourage students to understand how air quality affects society and how their
behaviour can have an impact. Student action at home, at work and in the community is
central to the idea of ‘Active Citizenship’ in the Society and Environment learning area and the
value of Environmental Responsibility. The course offers a practical, investigative component
that will, it is expected, engage and motivate.

APPROACH: There is an opportunity for students to excel as an individual and as part of a
group. Choices of topics are available so that students may investigate issues of interest to
them.

During the course, the student will have the opportunity to obtain the following essential
knowledge and skills:

Students will be able to improve their level of questioning to a higher level depending on their
understanding. Material is aimed at level 2,3, and 4 so students can understand concepts, begin
to as questions about the topic, and to apply knowledge learned.

ESSENTIAL KNOWLEDGE:
Students will develop understandings about:
(From S+E Curriculum Guide)
e The features of and processes operating in natural environments
e People’s activities have planned and unplanned impacts on the natural features of a
particular landscape
e People’s beliefs and values affect their impact on the landscape
e The impact of one group of people on a particular landscape or the environment may
affect other people and may cause conflict over its use
o Competing uses for natural resources may cause conflict over the use of a particular
landscape
(From Science Curriculum Guide)
¢ Human impact on natural systems results in changes to the environment and
consequent impacts on humans
e Strategies to protect local environments

SKILLS:

Creating questionnaires relevant to an inquiry
Collecting and interpreting data

Mapping data and presenting conclusions to audiences
Working as an individual and as a part of a group
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STRANDS FOCUS

Society and Environment
Investigation Communication and Participation

e Place and Space

e Resources

e Active Citizenship
Science

e Working Scientifically
e Earth and Beyond (Sustainability of Life and Wise Resource Use)

Health and physical education
e Knowledge and understandings
¢ Self management skills

Cross Curricular

English

Art

Technology and Enterprise
Mathematics

Acknowledgements
The Department of Environment and AirWatch would like to thank the following people in
production of the CD lesson plan ‘Whats up with our air?’

For advice and material relating to curriculum design and extension writing;
Susan Brenchley, Gibbs St Primary school

Muriel Jefferson, Challis Primary school

Bev Stevens, Parkwood Primary school

Production;
Justin Mowatt, Executive Officer, Environmental Education, Department of Environment

Contact
AirWatch, Department of Environment, Level 4, Atrium, 168 St George’s Terrace, Perth
WA 6000, Ph: 6364 6500/6463 www.airwatch.gov.au



Justin — format and design to be same as Community display posters where possible.
Please use common theme where you can eg. colour/imagery/skyscape etc. Can you access this easily?
I've got JPEGS of cartoons except the 1%t two but not the display .

FRONT COVER

AIRWATCH (curved ?)

“WHAT’'S UP WITH OUR AIR?” (curved?)

Teachers resource — an introduction to air quality issues.

In captions dotted around if not too crowed,;
BE COOL AND CAR POOL

NO FUSS.... CATCH THE BUS

DON'T BE A PAIN....RIDE THE TRAIN

AIR POLLUTION.... WHATS YOUR SOLUTION?

IMAGES: - fade into background if looks better. Boy to be large in the middle, other images either side
of him and smaller.

Clean air is one of the most
valugbe things on our planet,
although sometimes it is taken

for gramed

HELLD — POLLLUITION
HOTLINE?

Logos:

DOE — bottom left
AirWatch/ - bottom right
Air Quality branch TBC

E:\Final copies\Extensions\Cover.doc



BACK COVER:
e How to use the CD.... (explained earlier)
e AirWatch address and website....
e This CD course will encourage students to understand how air quality affects society and how
their own behaviour can have an impact.
Student action at home, at work and in the community is central to the idea of ‘Active Citizenship’
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Extension 1 A car free inner city Perth!

BACKGROUND NOTES
This page includes an extension on the basic task based on Multi-intelligences and Bloom’s taxonomy. Feel free to use it in addition to or instead of the

webquest.

Students: If you are accessing this page it is because your teacher has directed you to. Here’s how it works: complete all 6 activities from your strongest

intelligence. Remember that we all use a unique blend of a number of intelligences, so you may wish to complete one or more of the other intelligences.

Air pollution

Ml Bloom’s Taxonomy
Knowledge Comprehension Application Analysis Synthesis Evaluation
Verbal List all types of Prepare a talk on one | Design a vehicle Explain why your Plan a worksheet Discuss how a
Linguistic Air pollution of the pollutants from | that uses vehicle meets the for another student | successful
your list alternative fuel needs of ensuring to do on your alternative fuel

cleaner air pollutants might contribute to
a healthier cleaner
environment. Or
check out other
discussions you may
wish to lead.

Discussion
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Logical Complete the Compile a graph of Classify different Analyse the threat Design new signs Discuss if everyone
Mathematical brain teasers pollutants showing pollutants into their | to our health & for the city and put | feels the same way
their impact on our different types environment and signs & or symbols | about air pollution.
air explain your on a map of the city | You may need to
number one reason. survey first.
Visual Draw one of the | Design and make a Categorise your Compare your Make a collage of Check what
Spatial pollutants in the | 3D model of the city | pollutants and add | pollutant to another | pollutants pollutants others
environment it is | to show them to a wall in a venn diagram have chosen to
polluting photochemical smog | display study. Establish
why people have
chosen different
pollutants.
Body Get a group Devise a play based Devise and evaluate | Design and make a | Play Cars & Buses
Kinesthetic together to on the role play an alternative fuel vehicle that could
present the presented to the class that could be used | use an alternative
role play instead of fuel
petrol/diesel
Musical Learn an Listen to the different | Create a tape of Devise a dance to Create your own Perform songs &
Rhythmic environmental environmental sounds | environmental go with the tape environmental dance for the class
song on tape sounds of your own song
Interpersonal Brainstorm what | Hold a group Values clarification Investigate three Plan a program for | Moral dilemmas

‘conservation’

discussion on the

pollutants and their

reducing pollutants

Investigate the
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means; how
have people
changed the

environment

main threats to our

air quality

effects

in Perth

problem of imposing
restrictions when
they conflict with

people’s lifestyles

Intrapersonal Find out all you Describe your feelings | Tell us what is so What would you Complete a chart Write a report on
can about one of | about this pollutant alarming about your | change in Perth to | showing the this pollutant
the air pollutants | (you could choose a pollutant reduce this pollutant and its

poetry format) pollutant & why? effect

Naturalistic Create a diorama | Explain what special Suggest Justify why you Design plans for a Explain to the class
of your chosen problems are improvements for think Perth needs new city why your design is
pollutant in the associated with it Perth these better
environment improvements

Existentialistic
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Discussion topics

Fossil fuel combustion, particularly by motor vehicles, has been identified as the largest single contributor to air pollution. Discuss how you feel
about this.

Cars which have been altered, and no longer conform to the original specifications, tend to put out considerably more pollution into the air. Such
modifications include non-standard cylinder heads, pistons, valves, camshafts, fuel systems, or exhausts. What can be done to overcome this?
Many vehicles run on diesel. Discuss what else we could use instead of diesel or petrol to fuel our vehicles.

Ozone also damages susceptible materials such as rubber, plastics, concrete, stone, cloth, dyes, and paint work. Discuss how we can overcome
this problem.

What is City Diesel? In the United Kingdom a new type of fuel called City Diesel is being developed. While City Diesel is more expensive than
regular diesel, it is a cleaner fuel with a considerably lower sulphur content. Vehicles using this fuel will have reduced sulphur dioxide emissions.
Discuss how this could be beneficial for our health.

To improve the quality of the air we breathe we must think about our individual contribution to pollution. Each of us add to the air pollution in
some way or another. Discuss what an individual can do to reduce air pollution.

Every kilometre you don't drive will make the air a little bit healthier for you and your family to breathe. Discuss when & where you could choose to
not drive.

Brain Teasers

Perth emits 680 tonnes of carbon monoxide a day, how much will we have emitted by 2025?

For every 1% increase in population it is expected that there will be a 1.6% increase in car usage. If our population increases by 17% by 2025,
what will be the increase in car usage?

If the car usage is increased by your figure from number 2, how much more carbon monoxide will we emit in 15 years time?

If health costs $2.5 million dollars per year to our health system, what is that cost over 15 years?

If your car is well maintained, it produces 25% less carbon monoxide. How much carbon monoxide would Perth emit daily if all cars were well
maintained?

If you own a Toyota Landcruiser and it costs you $9.53 per kilometre for fuel and you travel 15000 km per year how much does it cost in total?
If the total cost for your Landcruiser including registration, tyres etc is $83.61 per km, how much does it cost you per year?
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Role Play
Purpose: To understand the pressures placed on the environment and the need for ecologically sustainable development.
Scene: A public meeting has been called regarding an important project to reduce the air pollution in Perth. le cleaner fuel regulation changes. Many

different interest groups have ideas on how this should be implemented.
You need to do this simulation in front of the class. So you will need to make sure you understand the issues involved.

Profiles:

Name : Mr James Pimpernel —Pugh

Occupation: Doctor

Argument: | treat breathing illnesses and | want to support the Department of
Environment in its efforts to reduce air pollution. | am also worried that if
nothing is done more people will die from air pollution related diseases.

Name: Mr and Mrs Van Hire

Occupation : Inner city lawyers

Argument: We work in the city and we are extremely opposed to the thought of
not being able to drive into work each day as we often work long hours outside
public transport options.

Name: Jim Jones

Occupation: Local councillor

Argument : Local council wants the inner city to be vehicle free apart from council
public transport using alternative fuel. The money it brings will inject capital into
our flagging urban economy.




Name: Ms Sandy Miner

Occupation: Petroleum mining owner

Argument: Rich deposits of petroleum have been discovered off the coast and it
would be profitable for our company if cards continue using this type of fuel. We
want to continue with our Government contract to supply fuel for public transport.

Name : Mr Redmund Wine

Occupation: Pub owner

Argument: We, the Shop Keepers, want to see vehicles continue to be allowed
into the city. It is good for business in the short term, and will be more profitable
in the longer term as people will continue to come into the city at night.

Name: Trevor Yallingup

Occupation: Member of the local Aboriginal community

Argument: This area has special cultural significance and we don’t want to see
any further destruction of our environment.

Other roles could be introduced eg. Student group -_opposed to current environmental practises

Values

Find out about alternative fuels. Why are they beneficial?

What will be the impacts of such actions?

Identify what different groups of people value or believe to be important

e Using this fuel will have reduced sulphur dioxide emissions. Discuss how this could be beneficial for our health.

27
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AL Watch
To improve the quality of the air we breathe we must think about our individual contribution to pollution. Each of us adds to the air pollution in
some way or another. Discuss what an individual can do to reduce air pollution.
Every kilometre you don't drive will make the air a little bit healthier for you and your family to breathe. Discuss when & where you could choose to
not drive.
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Extension 1 A car free inner city Perth!

AirWatch Webquest

Introduction

Across the world, greenhouse gases are increasing, the climate is getting warmer, and Perth’s
precious air is getting worse and is set to cause serious health effects by 2025. What will be the
cost to you, your family, the health of our city, and the environment overall? Perth’s City
Council have been looking at the current situation and analysing the threat to Perth’s air. They
realise that motor vehicles have been identified as the single largest contributor to emissions in
Perth contributing to photochemical smog, Perth’s principal summertime air quality issue. They
need your help to propose a plan to ban all vehicles from Perth’s inner city.

Aim
Students analyse the quality of Perth’s air, and investigate the role of car emissions. They

research, plan, devise and present a method of transportation for the inner city that is
environmentally friendly.

Activity

Your task is to provide details to the council to support their plan for a vehicle free inner city.
You must analyse the quality of Perth’s air, investigate the role car emissions play and devise a
method of transportation around the city that is environmentally friendly. You may work with
other experts but each of you must take on a different role to fulfil. The roles are:

AirWatch Coordinator: Your role is to investigate and analyse the quality of Perth’s air. You
must analyse current smog levels from the DoE website and investigate data from monitoring
stations across the metropolitan areas. Think about what might be the reasons why Perth’s air
quality differs from place to place and use these findings to justify the council’'s proposal. You
will need to include a prediction of the air quality in 2025 if we do not take action now!

Environmental scientist: Your role is to be the DoE expert on vehicle emissions both exhaust
emissions and evaporative emissions. You will need to investigate both petrol and diesel
vehicles and use this data to support the council’s proposal. Use the information on the Cleaner
Fuel Initiative from the Department of Environment’s website to support your findings. You will
need to include a prediction should our population continue to grow (and of course the number
of vehicles), on the situation as you think it will be in 2025. You may recommend the council
have a ‘clean fuel’ clause in their proposal, in which case you will need to investigate alternative
fuels.

Health Department doctor: Your role is to investigate the health effects of poor quality air. You
will need to link lung diseases (asthma, bronchitis, emphysema etc) to the social and economic

costs. You will need to establish that poor health relating to poor air quality places a huge cost

on our health system and promote the benefits of clean air to support the council’s plan.

City Council planner: Your role is to map out the inner city area that is intended to be vehicle
free. You will need to use the information from your environmental scientist to establish what
transport will be available to the public (possibly buses run on one of the alternative cleaner
fuels investigated). It will also be your role to put the final proposal to the public at the
council's meeting. You must liaise with the rest of your group to provide a detailed final
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submission.
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Process

To complete your assignment you will need to do the following:

/
0.0

7
0'0

7
0‘0

Planning phase: You must get your team together and discuss who will take on the
different roles and how you will each approach the task. (It is no good if two of you end
up doing the same work, so share your strategies.) You have 1 day to complete this
phase.
Research phase: Where you gather the information you need to complete the task.
You may use all resources supplied at school, books, encyclopaedia ( in class & library),
Internet ( at home & school), Airwatch resources. You have 1 week to complete this
phase.
Information processing phase: This is where you decide what information you have
is useful & what isn't. You must decide what you are going to do with the information.
Based on the information gathered you must be ready to make your recommendations
to the group and be able to justify your decisions. You have 3 days for this phase.
Decision-making phase: As a group you will need to hear all recommendations and
decide what is the best action to take and how you will present this to the other groups.
You have 1 day for this phase.
Construction phase: You must begin assembling your presentations; possible formats
are:

A written report with graphs, diagrams, illustrations etc

A power point presentation

A model of the inner city with oral report

Story book or pamphlets produced on Publisher

Charts produced on Inspirations
You have 2 weeks to prepare this.
Presentation phase: Your group will need to present your findings to the class, your
buddy class, and possibly other interested parties that may be invited to attend. You
MUST have your presentation ready for Week 6 of the term.
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Resources
Here are some websites that will be useful to you in your search:

DOE site home: this site is the Department’s home site and has links to other pages that will be

helpful.
http://portal.environment.wa.gov.au/portal/page? pageid=233,1& dad=portal& schema=POR
TAL

Air publications page: this page is also the DOE and has all the initiatives currently in progress,

including the cleaner fuel initiative.

http://portal.environment.wa.gov.au/portal

Booklet: This booklet on Air Pollution and You is also available at school in hard back form.
http://portal.environment.wa.gov.au/pls/portal/docs/PAGE/DOE_ADMIN/TECH R
EPORTS REPOSITOY/TAB1019688/AIR POLLUTION.PDFE

CSIRO Airwatch site : http://www.cmar.csiro.au/ar/airwatch/

Better Health Channel:

http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/LFourPagesMorelnfo/S

mog
Airwatch site: www.airwatch.gov.au

Bureau of meteorology: http://www.bom.gov.au/weather/wa/
Asthma WA: http://www.asthmawa.org.au/

Dept of Health http://www.health.wa.gov.au/
Diesel net: http://www.dieselnet.com/

Perth city council: http://www.cityofperth.wa.qov.au/

Maps: _http://www.mapimage.net/city _of perth/



http://portal.environment.wa.gov.au/portal/page?_pageid=233,1&_dad=portal&_schema=PORTAL
http://portal.environment.wa.gov.au/portal/page?_pageid=233,1&_dad=portal&_schema=PORTAL
http://portal.environment.wa.gov.au/portal
http://portal.environment.wa.gov.au/pls/portal/docs/PAGE/DOE_ADMIN/TECH_REPORTS_REPOSITORY/TAB1019688/AIR_POLLUTION.PDF
http://portal.environment.wa.gov.au/pls/portal/docs/PAGE/DOE_ADMIN/TECH_REPORTS_REPOSITORY/TAB1019688/AIR_POLLUTION.PDF
http://www.cmar.csiro.au/ar/airwatch/
http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/LFourPagesMoreInfo/Smog
http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/LFourPagesMoreInfo/Smog
http://www.airwatch.gov.au/
http://www.bom.gov.au/weather/wa/
http://www.asthmawa.org.au/
http://www.health.wa.gov.au/
http://www.dieselnet.com/
http://www.cityofperth.wa.gov.au/
http://www.mapimage.net/city_of_perth/
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Assessment

You will be assessed on the following criteria

Beginning to At Expected Level Above Expected
Develop Level

References Evidence of research | Evidence of research | Evidence of research

from less than 4 from at least 4 from more than 7

sources sources sources

Originality Text has simply been | Text from other Student has used

copied and pasted sources has been reference material but

from other sources paraphrased constructed original

text

Drawings Drawings absent, Drawings are neat Drawings are neat and

irrelevant or difficult | but simple and enhance the text

to interpret summarise the text

Individual effort | Only gave minimum | Worked hard and Worked over and
effort required contributed an equal | above expected level,
portion of the work | contributed more than
was asked for

Presentation Made minimum Given with Given confidently, full
requirements but confidence, full detail with clear
lacked detall detail, but simple justification and style
style enhanced ideas
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Conclusion

Congratulations you have successfully completed the Airwatch Webquest!
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Extension 2 The greenhouse and you

Introduction

Extension two is focused on greenhouse activities, investigating local greenhouse gases via simple experiments done in the classroom and by asking
students to investigate their own contribution towards greenhouse gases. Students are expected to use their understandings to propose solutions to
issues they explore.

Aim
Using simple science experiments students understand how the greenhouse effect works, and investigate different scenarios (Activity 1.1).
Students examine restricted use of the family car/cars and develop a plan of action to manage the situation (Activity 1.2).

Activity 1.1

Conduct a Greenhouse experiment

Lesson 1:
Purpose: To see how the greenhouse effect works.

Teacher demonstration or small group activity

One large jar with screw on lid (available from Bunnings) per group
River stones, rocks or similar
Green leaves from grounds — don't pick off trees

Assemble stones ( representing the earth) and, leaves (representing life) on lid of jar.

Cover lid with water (representing oceans).

If available, put airwatch suction thermometers inside the jar. Otherwise, record temperature.
Secure jar (representing greenhouse gases) to lid.

Record starting temperature inside jar.

Class to discuss the purpose of the experiment and write down their prediction of what will happen.
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e Place jar outside in sun. If channel 7 or 9 weather watch equipment available, check current outside temperature. If not, record temperature
and leave thermometer near jar.
Students begin to write up experiment, under the headings: Purpose, Equipment, Method, Prediction.
e Draw & label diagram.
Check jar after 20 mins. Record observations — what do you see? (Any condensation? Where?). What can you feel? Is any part of the outside
of the jar warmer than any other part? (don’t forget top of lid as this has contact with ground)

e Record temperatures inside and outside jar.

o Repeat after 1 hour and every 30 mins thereafter as desired.

e Record observations (field notes) in table form

o Discuss what this showed us and write a Conclusion (what I learnt or demonstrated))
Variation:

Set up second jar as above and add ice blocks (representing the poles). Add to prediction re any difference you expect to see in jars.

Lesson 2 Working Scientifically
Purpose: to discover how changes in the greenhouse gases will effect conditions (temperatures) on Earth.

Small groups.
e Students brainstorm changes they can make to alter the greenhouse effect.
Each group selects ONE variable. Predict changes expected.
One group is set up as the control group ( as Lessonl).
Groups set up jars as for Lesson 1, incorporating variable).
Students set up a table to record each jar's temperature and physical appearance at 20 mins, 1 hour etc.
In workbook, students write up new Purpose and individual group’s variable and why they made that change (eg We varied
.................................... We didn't vary ......c.ccccceeviiiiiinin )
Discuss results. Are they what you expected — If not? Why Not? What was demonstrated / learnt from this investigation?
e Write up Observations and Conclusions

Teacher’s Note:

Some possible variables are :-----
e Cover jar with black cloth or paper
e Cover jar with white cloth or paper
e Cover jar with foil
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e Place in shade, etc.
e The variation of adding ice (polar caps) could be done here also. Non-variables are Earth, life and oceans.

Activity 1.2

Debate — “What if cars were like sprinklers”

Conduct a debate that all cars can only be used twice per week.
Begin by conducting a whole class or small group session — “What if cars were like sprinklers”.

Complete a “What If” sheet OR conduct a PMI (Plus Minus Interesting) table (samples attached).

Form teams of 4 or 6.

Divide groups into 2 teams of 2 or 3 students an affirmative and a negative team.

Each student chooses 2 points from the brainstorm session and expands this. Add arguments, illustrations examples etc . Be passionate, be expressive.
You do not have to believe what you say, you just need to convince the class that your side is right.

If working in teams of 2, concentrate just on presenting a strong argument to support your case.

If working in teams of 3, the third speaker does NOT introduce any new material but tries to rebut the arguments of the opposition and sums up his/her
team’s case. Speaker 3 prepares by considering the likely arguments of the opposition.

This activity can be done in one session with a 20 minute preparation time OR set-up as a formal debate with a given time for research and team
practice

Teacher’s note:
Encourage children to think outside the square and consider the “Interesting” aspects as well as the +ves and —ves.

Extension:
Consider planning and public transport issues which may arise from less car usage.
Should car use days be rostered like sprinklers or would this create new problems. Conduct a CAF (Consider All Factors).
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Variations:
Use the same format to debate such topics as:
“Global warming would benefit Australia” OR “ The Greenhouse Effect is great”.

Resources

Greenhouse activities: http://rise.org.au/EandP/schools/act/greenhouse.htmi
Kid's site: http://www.epa.gov/globalwarming/kids/greenhouse.html
Airwatch primary manual ‘Who cares about our air?’ & CD

Environmental Studies Extension, Ric publications (Blackline)



http://rise.org.au/EandP/schools/act/greenhouse.html
http://www.epa.gov/globalwarming/kids/greenhouse.html

UNIT OF STUDY: The Greenhouse Effect & You

Upper Primary (levels 2 /3 /4)
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Eight ways to be
smart

Bloom’s Taxonomy: Six Thinking Levels

Knowing

Understanding

Applying

Analysing

Creating

Evaluating

Verbal
I enjoy reading,
writing & speaking

Read information
on greenhouse &
global warming

BROW
Discuss

ramifications — what

changes will there

Complete map of
Australia in 2050,
detailing key

changes for each

In groups,
conduct a PMI
related to climate
changes & global

...Write a poem
about a warmer
Australia

Debate:

Global warming
would be good for
Australia

be? Make a list capital city of a warming See sample lessons
warmer world
Mathematical Read information | Create a Find out your TREC Draw a diagram to | How does your

I enjoy working with
numbers & science

on energy
emissions and the

T CHART to show
the positive effects

school’s gas,
electricity waste

Calculate how
much your school

show the levels of
the atmosphere.

school rate?
What does your

role of CO2 on of a balanced disposal, and could save based | Include levels: school recycle?
the greenhouse greenhouse effect energy costs for on a 5%,10%, planes fly, What could be done
effect and global | and the results of the year. 20% reduction in | weather is better?
warming too much each formed, and Who can make a
greenhouse gas in Conduct an greenhouse gases | difference — How?
the atmosphere experiment to and pollution are
clean up mould found in the
without using Troposphere (10-
chemicals or 15 kms)
bleach (Stratosphere 15-
50 kms) etc
Visual/Spatial Watch video Complete Conduct an Draw floor plan | Produce an How could my family
I enjoy painting, “Saving Greenhouse energy audit at of your house. advertisement reduce energy,

drawing & visualising

Hieronymous”

diagram, labelling
key factors or
picture

home.

How many
appliances /
energy sources
were in use
between 5 & 6 in

Mark in the
energy being
used during audit
and number of
occupants.. Circle
those which are

(script for radio
/tv) OR visual for
magazine or
newspaper to
promote the
saving of energy

saving money and
CO2 emissions? (and
Hieronymous)

Assess media
stories/ images
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each home on ..... unnecessary in the home or /cartoons which
Indicate on survey | and/or wasteful school and the could relate to
sheet the number | eg light on in benefits. greenhouse and
of people in each | empty room EVALUATION energy conservation
room “using” the Sample Rubric
energy attached
Kinaesthetic Visit Energy Role play effect of Conduct a Grow plants Mime scenarios Evaluate mimes from
I enjoy doing hands- | museum in increased CFC and | greenhouse inside and where energy is other groups.
on activities, sports & | Fremantle for the | CO2 in atmosphere | experiment. outside a wasted/or used
dance Greenhouse Visit. See Sample terrarium (use wisely. Emphasise | Award appropriate
Complete Create a dance to Lesson drink bottles) what is happening | medals
activities in show effects of and how you feel
booklet global warming How would an about this
increase in environmentally
temperature eg 2 | (groups of 3 — 4)
degrees affect
plants and Create dioramas
animals that live | of future cities —
here? The “nightmare
city” or “the ideal
future city”
Musical Watch As a group, create a | LEAP Listen to group Create a rap, Produce play for

I enjoy making &
listening to music

appropriate video
related to topic

“The last
Rainforest”,
“Saving
Hieronymous?
etc

sound picture for
some aspect of this
topic. You can use
any natural source
of noise or music to
tell your story. You
have 20 minutes to
complete the task

Listen to music to
select backing
music for play.
What mood are
you trying to
create?

stories.
Identify the
story/topic.
Did the group
successfully
portray the
scenario
selected?

jingle, song etc to
promote some
aspect of
greenhouse you
have studied

assembly for other
classes (see Air
Watch booklet / CD
for types of
pollutants plays or
song books,
environment
resource books etc)
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Interpersonal
I enjoy working with
others

Tally how many
trips were made
in the car by each
member of the
family for each
class member
yesterday.

As a group,
decide which of
these trips in the
car were:

a) essential,

b) could have
been combined

¢) could have
been avoided

etc. (students can
decide
categories)

Make lists

What if cars were
like sprinklers

See sample lessons

Find out about The
levels of the
atmosphere. Which
is most important to
us and why?

What are trade
winds, jet streams
& the Coriolis force?
If rockets are
travelling into
colder atmospheric
conditions, why do
they need heat
protection shields?

ARC

Using the car
costs and
pollution data,
work out how
much CO2 was
produced by the
class and their
families yesterday

TAP

How much CO2
could be
prevented by:
a) eliminating
non-essential
trips

b) walking or
riding to school

TAP

Design a posters
advertisement,
storyboard OR
power point
presentation to
promote an
alternative to
using the family
car

EVALUATION
Sample rubric
attached

Develop a plan to
encourage children
to walk safely (in
groups / parent
roster as
accompanying adult
etc) to school.
Write an article for
the school
newsletter outlining
your proposal. Be
sure to include the
data supporting the
need for this

Intrapersonal
I enjoy working by
myself

Research one
aspect of the
greenhouse topic

Use note taking
grid

Complete a KWL
on the Greenhouse
Effect and global
warming

A&R

Compile a written,
illustrated report
from your
research — 5 w's
plus analysis.
Include diagrams

Conduct a home
heating survey —
How many
homes have
solar, gas,
electricity for
heating?

Do the same for
products
containing
chemicals

Interview your
parents as to why
they have these
heating options..
Include water and
room heating
choices.

Share with class

Make a poster
explaining the
difference

Create a table to
show economic,
environmental and
any other
advantages/
disadvantages of
each type.
Consider all
information from all
interviews plus what
you have learnt.
Come to an “on

BREATHE E A3 v R
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(nasties) OR between good and | balance”
investigate your | bad ozone recommendation
families
contribution to
ozone depletion
Naturalist List disasters Explain how global | How can we SCRAM Create a disaster | TAP
I enjoy caring for caused by warming prevent global Substitute, landscape ( after | How might my life
plants & animals weather. contributes to warming in our conduct, the warming) be different in a
natural disasters little part of the report, using bark/leaves/ | warmer world?
world? analyse, make | objects from Show in a mind

Repeat nature map/power point
greenhouse presentation/cartoon
experiment in etc

groups with one
group as control
and each other
group varying
one aspect of the
greenhouse
effect. ( eg cover
with black cloth,
white cloth, foil.
Place in shade
etc). Record as
previously.

Draw conclusions
from
comparisons.

NB Refer to health
section of CD for
reference to health
issues

MULTIPLE INTELLIGENCES & BLOOM’S TAXONOMY

(This matrix was devised by Ralph Pirozzo in 1997 & updated in 2004)

Promoting Learning International

www.pli.com.au

ralph@pli.com.au

BREATHE E A3 v R
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Thinking Skills Acronyms:

A&R Action/Reaction

ARC Action/Reaction/Consequence

BROW Brainstorm/Read/Organise/Write

Concept Maps Makes explicit the links between cells on a map & explains the connection between ideas. (Not to be confused with spider webs,
flow diagrams etc)

KWL What | Know/What I want to Know/What | Learnt

LEAP Listen/Enjoy/Arrange/Perform

TAP Think All Possibilities

T Chart Simple structure enabling students to extract & record information in 2 lists of opposing characteristics e.g. fact/opinion

TREC Think/Read/Estimate/Calculate

Curriculum outcomes
Overarching Learning Outcomes: 1, 2, 3, 4.5, 6, 7, 10, 12

Learning Areas:

Society & Environment
Science

English

The Arts

Technology & Enterprise
Mathemamatics
Values: 1,4,5

Integration: This unit can stand alone as an Environmental Studies unit or be integrated into an Airwatch unit (S&E focus), an Energy unit (Science
focus) or a Disaster & Survival theme (English focus)

Overarching Learning Outcomes: 1, 3, 4, 5, 6, 7, 10, 12
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Values: Ecological Sustainability
Air Watch Integrated Assessment Assignment: (1)

Task: Research alternatives to using the family car and produce a poster, advertisement, storyboard OR power point presentation to promote
one or more of these alternatives. The benefits of doing so must be inherent in your presentation.
Submit your research notes with your completed assignment

Name: Due Date:
Level 2 Level 3 Level 4
(1 mark per pointer) (2 marks per pointer) (3 marks per pointer)
Identifies ways people can conserve energy Identifies impact people’s actions |Acknowledges varying positions
may have on air quality individuals & groups may hold re
S&E Suggests means of co-operating to protect our car use
Place & Space air quality Identifies issues which may arise
Resources fas a result of a decision to use Identifies wider impacts of less car
alternatives to the car use
Given the focus questions, identifies some of the
ICP factors to be considered and makes limited , Gathers information from more than|ldentifies the types of observations,
factualnotes/observations one source and makes simple data & sources appropriate to the
predictions/ conclusions based on [investigation and collects accurate
personal experience. information from a variety of
sources
English Writing Devises an advertisement including several \Writes an advertisement which )Advertisement or poster has
reasons for choosing alternatives to the car. includes relevant details to support |powerfully presented message with
OR case presented reasons
OR OR

Creates a storyboard or power point|\Writes an persuasive case for car
presentation which gives 3 or more [alternatives with a general
related reasons to support statement followed by a series of
argument logical & developed points

Places set of pictures into logical narrative Integrates symbols to construct Designs advertisement/




\|i'/

o 12

BREATH e a s v B

Viewing sequence & includes captions meaning and links presentation clearly emphasising
advertisement/presentation to the image/message rather than just
Identifies the importance of colour in target audience promoting an activity

advertisement/presentation

Comments: NB Rubric could include T&E boxes Values criteria, or different Total score /15 = %
assessment

Criteria depending on class
focus.
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Overarching Learning Outcomes: 1, 3, 5, 6, 7, 10, 11, 12
Values = Ecological Sustainability

Air Watch Integrated Evaluation Assignment: ( 2

Task: Produce an advertisement—either a script (radio / TV) OR print version (newspaper / magazine) to promote ways in which you or your family
could change your usual habits in order to be more green house friendly.

Your advertisement must clearly demonstrate what action is proposed, why it is desirable and how it will make a difference.
You also need to indicate the intended audience and suggest suitable timetable slots or publications for your proposed advertisements.

Level 2 Level 3 Level 4
Science Identifies how greenhouse gases are Identifies appliances or habits which waste Compares different sources of energy|
E&C produced from everyday activities energy/ create greenhouse pollution and decides which is least polluting

and wasteful

English V.1 V3.1 V4.1
Recognises the importance of colour in  [Suggests sound effects relevant to sequence of |Recognises that narrative is the
advertisements or posters shots or events in script (radio / tv) principal structural element in most

OR recognises information may be portrayed in |media texts
different forms (graphs, diagrams, pictures for

print media)
V2.2 Vv 3.2
Identifies the significance of music in TV [Links commercial to target audience V 4.2
or radio script or colour in print media Links commercial to target audience

and identifies best screening time or
print type
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convey key information re proposal(s)

Viewing Place set of pictures into logical narrative|lntegrates symbols to construct meaning and Designs advertisement/presentation
sequence and include captions links advertisement/presentation to target clearly emphasising the
audience image/message rather than just
Identifies the importance of colour in promoting an activity
advertisement/presentation
Comments: NB Rubric could include T&E boxes Values criteria or different assessment Total score /15 =%
Criteria depending on class focus
S&E Suggests ways to conserve or improve [Outlines choices people make about the use of (ldentifies how technology will impact
Resources resource use in home or community limited resources or has impacted on our use of
Describes & justifies personal choices resources
ICP Given the focus questions, identifies Gathers information from more than one source (ldentifies the types of observations,
some of the factors to be considered andfand makes simple predictions/ conclusions based |data & sources appropriate to the
makes limited, factual notes or on personal experience investigation and collects accurate
observations information from a variety of sources
T&E Record & present information and ideas, |Considers the target audience when using Prepares an advertising /promotional
Information using graphics, words &/or symbols to  [techniques which will maximise the effectiveness |campaign which reflects a variety of

of a simple but significant message related to
family practices

forms and combines modern and
traditional technologies

Alter / add / delete boxes as required. Add points for numerical scoring if desired?

BREATH e a s v B
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Extension 2 Background Notes

The Greenhouse and you

It's important for students to realise that whilst scientists talk about changes on a global scale,
they / we need to think of what might happen in our little corner of the world, and how we
might be affected. If we take care of our backyard first, it will be easier to take care of the
whole world.

The Greenhouse Effect is great. Without it, the earth would be much colder than the
average 15 degrees centigrade which makes life on earth possible. The greenhouse effect is
important, but if it becomes stronger, it could make the earth warmer than usual. Even a little
extra warming could create problems for all life forms.

How it works:
A greenhouse traps heat to allow plants to grow well. The Greenhouse effect is when the sun’s
heat is trapped close to the earth’s surface by the atmosphere.

In the natural cycle, the sun’s energy reaches the earth as short wavelength radiation which
passes through the atmosphere and is absorbed into the earth’s surfaces (land, water,
vegetation, buildings etc).

Some heat is then radiated back towards the atmosphere as long wavelength radiation and is
absorbed by certain atmospheric gases — the greenhouse gases. Some of this absorbed energy
is then reflected back towards the earth in all directions giving us our +15degrees C average
temperature

(N.B. read this paragraph to the students and ask them to interpret it in diagram
(labelled) or picture form)

The Problem:

The problem is that the concentration of these gases (mainly carbon dioxide, water vapour and
ozone [CO2, H20 and 03) in the atmosphere has been increasing so that more energy than
normal is being trapped and reflected back to earth.

During the last 2 centuries, humans have been developing technologies that use engines and
require the burning of fossil fuels, such as coal, timber, oil, gas etc. When these materials are
burnt, they emit large quantities of carbon dioxide in the form of smoke and exhaust fumes.
This is trapped in the atmosphere where it in turn traps increasing amounts of long wavelength
radiation and reflects more heat back to earth, ( like turning up a heater).

(N.B. A discussion of feudal systems and the changes initiated by the development
of the engine — ie. Industrial and Agrarian revolutions are relevant here)

Possible Climatic Consequences for Australia:
Taking 2050 as a reference point, the following “guesses” as to the consequences of global
warming emerge:

¢ Rise in global mean temperature of 4 degrees C

¢ Latitudinal weather systems will be pushed towards the poles. In Australia, this means
the tropics and sub tropics would extend further south, and the wet & windy weather of
Victoria, Tasmania and Southern WA would be pushed so far south that only Tasmania
would still experience this type of weather

e Less rain in the south

¢ 50% more rain in the north of the continent
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The areas affected by tropical cyclones will be extended 200 -400 km to the south
Less snow in Australian snow fields
Wind speeds north of 36 degrees latitude will lessen by 20% and increase elsewhere
e Sea level will rise 20 -140 cms

(“Greenhouse & You” Tim Lowson Ready Ed Publications 1989)

Capital City Summary

Warmer cities: Sydney, Melbourne, Brisbane, Adelaide, Perth, Hobart, Darwin
Wetter Cities: Sydney, Brisbane, Darwin

Drier cities: Melbourne, Adelaide, Perth

Rainfall will remain about the same in Hobart

Windier cities: Melbourne, Hobart

Less windy cities: Sydney, Brisbane, Adelaide, Perth, Darwin

(N.B. Research into El Nino and its relationship to the greenhouse effect is relevant
here.)

Global Warming: Good News / Bad news (debatable points)

Plants will be bigger because CO2 encourages plant growth Rising sea levels
Cyclones move further south Flash flooding

Drier soils in some areas More rain

More exotic crops grown Hotter temperatures
Bigger crop vyields Reduced snow fields

Increase in skin cancers (people & animals)

Increased eye disease (people & animals)

Less impact on plants from air pollution

Less irrigation required for cropsetc Insert background notes here.
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Petrol Vehicles & Air Pollution — Background Information for Teachers

Air pollution and vehicles

Vehicles are a major source of air pollution and can be harmful to human health and the
environment. The amount of air pollution (emissions) from a vehicle depends on a number of
different things such as the type of vehicle, the age of the vehicle, how well the vehicle is
maintained, the way the vehicle is driven and the type of fuel used in the vehicle.

Petrol vehicles

Petrol is a flammable liquid which is obtained from petroleum, a dark-coloured thick crude oil
that is extracted from under the ground. Crude oil is formed over millions of years.

Petrol vehicles are powered by energy that is created by the combustion of petrol fuel in the
engine. Petrol engines operate by air and petrol mixing and being compressed prior to being
ignited via a spark plug.

Petrol vehicles and emissions

There are two types of vehicle emissions; exhaust emissions and evaporative emissions.
Exhaust emissions come out of the vehicles exhaust pipe and are created by the combustion of
fuel in the engine. Evaporative emissions are vapours of fuel that are released into the air from
the vehicles fuel tank without being burnt (often when filling up at the service station).

Individually, vehicles release only low levels of emissions and may not impact on air quality.
However, large number of vehicles on our roads causes emissions to become concentrated in
the air at a level that can be harmful to human health and contribute to photochemical smog,
particle haze and the greenhouse effect.

The air pollutants of most concern from petrol vehicles are particles, carbon monoxide, oxides
of nitrogen, hydrocarbons and carbon dioxide. These pollutants can contribute to many health
problems in our community, especially for the very young and the elderly. Health effects can
range from eye, nose and throat irritation, to breathing problems and chronic illness.
Hydrocarbons and oxides of nitrogen also contribute to the formation of photochemical smog in
Perth (for more information on photochemical smog refer to Lesson 2).

How is air pollution from petrol vehicles being managed in Australia?

In Australia, the Government has been able to reduce the emissions from petrol vehicles
through a number of measures. This includes introducing new vehicle emission design
standards and cleaner fuel. In 1975, all new cars sold in Australia were fitted with basic anti-
pollution equipment, but these cars were designed to run on leaded petrol (airborne lead can
affect the human central nervous system, particularly of young children). Since 1986 all new
cars have been built with catalytic converters and have been designed to run on unleaded
petrol. The Government also introduced legislation in 2002 to regulate fuel quality in Australia
which sets limits on the levels of certain pollutants permitted in fuel. Improved petrol quality
and advanced technologies mean that today’s new cars produce less pollution than those only a
few years old.
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How is air pollution from petrol vehicles being managed in Western Australia?

The Perth Air Quality Management Plan has been developed to ensure that the people of Perth
have clean air now and in the future, and includes programs for the reduction of emissions from
all vehicles. The Government is implementing a number of programs, including further
improvements to petrol quality, a smoky vehicle reporting program, vehicle emission testing
programs and education programs to encourage people to use alternatives such as public
transport, cycling and walking instead of their cars. More information on the programs being
implemented under the AQMP is available in the latest AQMP Progress Report under “Air Quality
Information” on this CD.

Further information on air pollution and how it is being managed in WA is available on the DoE
website at www.environment.wa.gov.au (look under “Air”).

What can petrol vehicle owners do to reduce pollution from their vehicles?

e Minimise vehicle use by using alternatives such as cycling, walking and public transport.

e Regularly service and maintain your vehicle to manufacturer standards.

e Improve driving techniques such as avoiding unnecessary accelerating and braking and
stopping the engine whenever your car is stopped or held up for an extended period of
time.

e Travel lightly by removing unnecessary weight from the vehicle such as roof racks,
toolboxes etc when not required.

¢ Avoid spilling fuel and overfilling your vehicle when re-fuelling at the service station.


http://www.environment.wa.gov.au/
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Extension 3 “My new car’s a diesel!”
Aim

Students understand that fuel types are different and that they have different
impacts on the environment. Students analyse the differences between diesel, LPG
and petrol vehicles, and which vehicle is best for particular purposes.

Activity

e Students examine the use of diesel, LPG and petrol vehicles when deciding which one to
buy in future.

e Students put forward a case why they would chose a diesel, LPG or petrol vehicle as
their next car based on what it will be used for.

Mock Trial
Place students into teams of 4 with 2 teams to look at each statement (8 students).
Each group will research independently of the other.

My next cars going to be a...

Team A — to consist of: Prosecutor (Lawyer)
Assistant (Lawyer)
Witness
Witness

Aim: To prove that my next car should be a diesel

Team B — to consist of: Defence (Lawyer)
Assistant (Lawyer)
Witness
Witness

Aim: To prove that my next car should be petrol or LPG (students to choose only one).

The students are given the following two scenarios and Team A is asked to choose the scenario
their case will be based on.

Scenario 1: The car you have had for many years is getting very run down and you decide to
buy a new one. You are married with two children, and this is the second car of the family that
you mainly use just to drop the kids at school and to run small errands in your local area.

Scenario 2: You and your elderly partner have both retired from work, and have decided to go
on a long trip around Australia. You decide to buy a new vehicle for the trip, and intend on
towing a caravan, as well as taking the family dog.

Considerations

Positives versus negatives

Benefits versus limitations

Types and amount of emissions generated eg. particulate matter (PMio), carbon dioxide (COy)
Health and economic costs

Time and effects

What the vehicle is to be used for

When the vehicle was last serviced
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Fuel efficiency of the vehicle

Vehicle load

Model and year of manufacture

Any pollution control mechanisms — eg catalytic converter

Each group must know of the opposition’s points so that they can try to refute them in court.

It may be preferable to have only one scenario being looked at over 2-3 weeks.
This could be done as part of Oral English or SOSE or as part of group activities.

When the students are ready (this needs to be monitored) select a jury of 12 students and a
judge from the students who have now researched this topic. This could be done as per a real-
life court, i.e., with the lawyers allowed to select the jurors from a given list with perhaps the
teacher to select the judge. The jurors then select their Chief. Four (4) students to act as
witnesses with “specialist knowledge” (such as mechanic, car buyer, traveller, scientist, doctor)
and the remainder of students as the audience.

Court Case
1. Prosecution presents the case for.
2 Defence present the case against.
3 Prosecution calls the first witness (see suggestion list of specialist areas above).
4. Defence cross examine this witness.
5. Prosecution call the second witness (with a different specialist background).
6 Defence cross examine this witness.
7 Defence call their first witness.
8. Prosecution cross examine this witness.
9. Defence call their second witness.
10. Prosecution cross examine this witness.
11. Prosecution sums up directed to the jury.
12. Defence sums up directed to the jury.
13. Judge offers his succinct advice to the jury.

Jury go outside or elsewhere to decide on the verdict. (Do not allow too much time — approx
how long?)

Resources

http://www.greenvehicleguide.gov.au
http://www.dpi.wa.gov.au
http://www.greenhouse.gov.au
http://www.ephc.gov.au
http://www.deh.gov.au
http://www.epa.wa.gov.au

Curriculum outcomes:

Society and Environment:
Place and space; People and places

Human activities influence natural features
People’s activities have planned and unplanned impacts on the natural features of a particular
landscape.

Resources; resource availability and distribution


http://www.deh.gov.au/
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Science
Communicating Scientifically; Communicate scientific understandings
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Extension 4 Interview — “Changing faces”

Aim

Students examine and make observations on how people’s daily lives have changed over time.
They develop and conduct an interview with people they know in their local community.
Results should show that people’s beliefs, values, and actions may have planned or unplanned
impacts on the environment.

Activity

Students to write to or contact senior groups in the local community and either invite some to
the school or arrange for individual students to visit them. Students could also contact their
parents and grandparents.

Questions which could be asked (More questions will develop as students become more
familiar with this technique):

What changes have you seen in your lifetime (environmentally)?
How did you get to school?

What sports did you play?

What did you do after school?

Did you have a car?

What was it like?

How was your home heated?

How was your home cooled?

What ilinesses seemed to be the most prevalent?

What types of illnesses did people die from when they were your age that people no
longer die from?

What do you like about modern life?

What don’t you like about modern life?

CoNORWONE

=
©
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e Students should listen to the recordings and decide for themselves what they like or
dislike about modern living.

¢ Would they have preferred to live in their parents’ or grandparents’ time? Why or Why
not?

e List the things that, in your opinion, are available currently that make our lives better.

e List the things that, in your opinion, are available currently that make our lives worse.

Assessment

Each student should complete an oral and written report on an aspect of this topic.

The oral reports could be assessed as a class exercise with students deciding on the criteria.
For example: spoke clearly, did not rush, looked at the audience when speaking, used
descriptors and detailed sentences, was accurate.

Curriculum Outcomes:
English

Health and PE

SOSE



“’Changing faces” - oral interview assessment

Society and environment
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Level 2 Level 3 Level 4
Remember/Understand | Apply/Create Analyse/Evaluate
Investigating, ICP 2 ICP 3 ICP 4

Communication and
Participation
(all aspects)

When given a focus
guestion, the student
can identify aspects to
be considered and use
simple data gathering
techniques to collect
information; and can
select and compare
relevant, literal, factual
information in
presenting findings and
comparing own
interpretation with
those of others.

The student plans an
investigation by
devising questions,
identifying and using
information from
more than one
source; and makes
inferences from the
information collected
in order to justify
personal decisions.

The student identifies
appropriate sources
and data-gathering
techniques for an
investigation; records
information from
these sources
accurately; considers
various perspectives
and begins to
generalize beyond
the immediate
context when
presenting findings.

Place and Space
(People and Places)

2.2
Understands that
people make choices in

3.2
Understands that the
use people make of

4.2
Understands that
people and places are

their use of places. different places is interdependent.
affected by natural
and built features.
Resources 2.3 3.3 4.3

(People and work)

Understands that there
are similarities and
differences in the way

Understands that
individuals and
groups value

Understands that
people act in various
ways to make

people work. different forms of workplaces more
work. effective.
Time, Continuity and | TCC 2 TCC 3 TCC4

Change
(all aspects)

The student
understands that the
passage of time creates
differences in people’s
lives and in the
environment and that
people endeavour to
retain what they
consider important.

The student
understands that the
stories of people;
important people and
events are woven
into the narrative
history of particular
time periods.

The student
understands that
people and events in
a time period are
linked through the
impact each has on
the other and that
there are different
perspectives on
people and events of
the past.

Teachers may also be able to use Outcomes from other Learning Areas such as English and
Technology and Enterprise to be considered for assessment as they work through the topic.

NB

Teachers may prefer to use English as the main assessment feature for this task.
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Extension 5 “Let’s be healthy-air!”

Aim
Students conduct community based research to obtain specific information about local air quality. Main topics considered for research will be community

understanding and perceptions about air quality, and health effects of air pollution. Skills learned include selecting a target audience, survey design to
meet specific objectives, and survey analysis and report writing.

Activity
Developing a Survey on Pollution in the Community using Multiple Intelligences/Bloom’s Planning Matrix

1. Discuss in pairs or groups of four — what is already known about pollution — in the community — affecting the
health of the community. All students to take part.

Brainstorm in the groups — then blackboard words or phrases for class discussion.

Remember 3. What is a survey? Discuss.

N

1. Where does pollution come from? Who is affected? How are they affected? What problems can be
attributed to pollution?

2. Use the brainstorm vocabulary to create a mindmap placing like words and phrases into groups.

Understand 3. Discuss confidentiality and why it is necessary.

1. Use the knowledge that students have remembered and understand to discuss in groups the topics that may
have arisen from the mindmap. e.qg.,. people, illnesses, vehicles, using public and private transport, walking
versus cycling, home heating and cooling.

Apply 2. Understand the difference between simple and complex questions.
3. Decide on the format for a survey.
1. Create either a simple or more complex survey for an investigation into the opinions of the local community.
2. Decide whether it is to be a class only survey or full-scale school/district survey.

Create 3. Each group in the class to select a topic from the list decided from the mind mapping activity.
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4. Create a question or questions to match the topic selected.
5. Organize a letter to accompany the survey emphasizing the confidentiality aspect.

1. Allow time for distribution and collection/return of surveys — approx. two weeks.

2. Each group that set the question to conduct their own recording and analysis.

Analyse A second group re-analyse the same question i.e. each group to analyse a second question — explain that this
gives the survey more accuracy and reliability.

1. Evaluate data and results from the analysis — first in groups then as a class so that there is general
consensus.

Evaluate 2. Write a report for each section — including graphics or photographic evidence if possible.

3. Decide on whether more research is needed on certain topics.

4. Report to the community in some way — school newsletter, local newspaper.

1. Formative — as groups and topics develop. Some individuals may stand out during this time.
Assessment 2. Summative — final presentation for each question.

Curriculum Outcomes:

Health and PE:

e Interpersonal skills, Self-management skills
SOSE:

e Investigation, Communication and participation, Resources, Natural and social Systems, Active citizenship
English:

e Listening and speaking, Reading, Writing



Technology and Enterprise:

e Information, Systems, Enterprise

Science:
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e Investigating, Acting Responsibly, Earth and beyond, Energy and change, Life and living, Natural and processed materials

“Let’s be healthy-air!” - survey assessment

SOCIETY AND ENVIRONMENT

Level 2 Level 3 Level 4
Remember/Understand Apply/Create Analyse/Evaluate
Investigating, Communication and ICP 2 ICP 3 ICP 4

Participation
(all aspects)

When given a focus question, the
student can identify aspects to be
considered and use simple data
gathering techniques to collect
information; and can select and
compare relevant, literal, factual
information in presenting findings and
comparing own interpretation with
those of others.

The student plans an investigation
by devising questions, identifying
and using information from more
than one source; and makes
inferences from the information
collected in order to justify personal
decisions.

The student identifies appropriate
sources and data-gathering
techniques for an investigation;
records information from these
sources accurately; considers
various perspectives and begins to
generalize beyond the immediate
context when presenting findings.

Natural and Social Systems
(Natural Systems)

2.1

Understands that elements of natural
systems form communities in which
each element depends on another.

3.1

Understands that elements of
natural systems link to form cycles
of which people are a part.

4.1

Understands that different elements
respond and attempt to adapt to
changes in natural systems.

Active Citizenship
(Ecological Sustainability)

Use Emerging phase
e Helps to manage the
environment in the classroom,
school and home.
e \With direction, takes action to

>>>>>> moving to

Developing phase
¢ Initiates action/devises
strategies to conserve the
school’s resources.
e With guidance, helps to
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conserve and protect the
surroundings and to use

resources in a sustainable way.

conserve/preserve resources
in the wider community.

e Articulates values pertaining
to ecological sustainability.

Teachers should use 'on balance' judgement for the Active Citizenship outcome

SCIENCE
Level 2 Level 3 Level 4
Remember/Understand Apply/Create Analyse/Evaluate
Investigating 12 13 14

(all aspects)

When given a focus question and a
familiar situation, the student
contributes elementary ideas about
variables and procedures, collects
and makes records of data and can
say whether what happened was
expected.

The student shows some awareness
of the need for fair testing and
makes simple predictions; collects
and organizes numerical data and
descriptive information using simple
tables, diagrams and graphs; and
identifies main features, patterns
and difficulties in the investigation.

The student plans and conducts
different types of investigations,
taking account of the main
variables; collects data using repeat
trials or replicates; explains patterns
in data or information prepared in
different formats; and makes
general suggestions for improving
the investigation.

Teachers may also be able to use Outcomes from other Learning Areas such as English and Technology and Enterprise.
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Diesel Vehicles & Air Pollution — Background Information for Teachers
Air Pollution & Vehicles

Vehicles are a major source of air pollution and can be harmful to human health and the
environment. The amount of air pollution (emissions) from a vehicle depends on a number of
different things such as the type of vehicle, the age of the vehicle, how well the vehicle is
maintained, the way the vehicle is driven and the type of fuel used in the vehicle.

Diesel vehicles

Diesel vehicles are powered by energy that is created by the combustion of diesel fuel in the
engine. Diesel fuel is a flammable liquid which is obtained from petroleum, a dark-coloured
thick crude oil that is extracted from rocks under the ground. Crude oil forms over millions of
years. Diesel fuel is heavier and oilier than petrol.

Diesel engines, or compression ignition engines, operate by air being compressed in the
combustion chamber before diesel fuel is injected and ignited due to the high pressure and
temperature.

Did you know?

. . .. A German engineer named
Diesel vehicles and emissions Rudolph Diesel invented

the diesel enaine in 1892.

There are two types of vehicle emissions; exhaust emissions

and evaporative emissions. Exhaust emissions come out of the vehicles exhaust pipe and are
created by the combustion of fuel in the engine. Evaporative emissions are vapours of fuel that
are released into the air from the vehicles fuel tank without being burnt (often when filling up
at the service station).

Individually, vehicles release only low levels of emissions and may not impact on air quality.
However, the large number of vehicles on our roads causes emissions to become concentrated
in the air at a level that can be harmful to human health and contribute to photochemical smog,
particle haze and the greenhouse effect.

While there are less diesel vehicles on our roads than petrol vehicles, they create more air
pollution. The air pollutants of most concern from diesel vehicles are fine particles, visible
smoke and oxides of nitrogen (NOx). These pollutants can contribute to many health problems
in our community, especially for the very young and the elderly. Health effects can range from
eye, nose and throat irritation, to breathing problems and chronic illness. The fine particles
emitted by diesel vehicles are particularly of risk as they can be breathed into our lungs and
cause permanent damage.

Visible smoke emissions from diesel vehicles can be odorous and visibly offensive and
unpleasant for pedestrians, cyclists and other road users. Fine particles, visible smoke and
oxides of nitrogen can also contribute to the formation of photochemical smog and haze in
Perth (for more information on photochemical smog and haze refer to Lessons 2 and 3).

Diesel vehicles are generally more fuel-efficient than petrol vehicles and therefore cheaper to
run. Because of this, the number of diesel vehicles and the total distance travelled by diesel
vehicles is increasing in Australia.
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How is air pollution from diesel vehicles being managed in Australia?

In Australia, the government has been able to reduce the amount of pollution from diesel
vehicles through a number of measures. This includes introducing new vehicle emission design
standards and cleaner diesel fuel. However, even the best-designed diesel vehicle using the
cleanest fuel will still create high levels of emissions if the vehicle isn't serviced regularly or is
poorly maintained.

The National Environment Protection Council (NEPC) made the National Environment Protection
(Diesel Vehicle Emissions) Measure (Diesel NEPM) on 29 June 2001. This Measure provides
Australian States and Territories with guidelines for developing programs to improve the
maintenance and operation of in service (in use) diesel vehicles to help reduce air pollution.

How is air pollution from diesel vehicles being managed in Western Australia?

The Perth Air Quality Management Plan (AQMP) has been developed to ensure that the people
of Perth have clean air now and in the future, and includes programs for the reduction of
emissions from all vehicles. The Government is implementing a number of programs, including
further improvements to fuel quality, a smoky vehicle reporting program, vehicle emission
testing programs and education programs to encourage people to use alternatives such as
public transport, cycling and walking instead of their cars. More information on the programs
being implemented under the AQMP is available in the latest AQMP Progress Report under “Air
Quiality Information” on this CD.

The Department of Environment (DoE) is also implementing the Diesel NEPM in Western
Australia.

Further information on air pollution and how it is being managed in WA is available on the DoE
website at www.environment.wa.gov.au (look under “Air”).

What can diesel vehicle owners do to reduce pollution from their vehicles?

e Minimise vehicle use by using alternatives such as cycling, walking and public transport.

e Regularly service and maintain your vehicle to manufacturer standards.

e Improve driving techniques such as avoiding unnecessary accelerating and braking and
stopping the engine whenever your car is stopped or held up for an extended period of
time.

e Travel lightly by removing unnecessary weight from the vehicle such as roof racks,
toolboxes etc when not required.

¢ Avoid spilling fuel and overfilling your vehicle when re-fuelling at the service station


http://www.environment.wa.gov.au/
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Liquefied Petroleum Gas (LPG) Vehicles & Air Pollution — Background Information
for Teachers

Air Pollution & Vehicles

Vehicles are a major source of air pollution and can be harmful to human health and the
environment. The amount of air pollution (emissions) from a vehicle depends on a number of
different things such as the type of vehicle, the age of the vehicle, how well the vehicle is
maintained, the way the vehicle is driven and the type of fuel used in the vehicle.

What is Liquefied Petroleum Gas (LPG)?
Liquefied petroleum gas (LPG) is a fuel that can be used in vehicles. It contains a mixture of
propane and butane gases. It is obtained from natural gas extracted from under the ground.

LPG is often referred to as an ‘alternative fuel'. It can be used as an alternative to petrol or
diesel fuel in vehicles. LPG is the third most widely used transport fuel after petrol and diesel.

LPG vehicles and air pollution

There are two types of vehicle emissions; exhaust emissions and evaporative emissions.
Exhaust emissions come out of the vehicles exhaust pipe and are created by the combustion of
fuel in the engine. Evaporative emissions are vapours of fuel that are released into the air from
the vehicles fuel tank without being burnt (often when filling up at the service station).

Individually, vehicles release only low levels of emissions and may not impact on air quality.
However, large number of vehicles on our roads causes emissions to become concentrated in
the air at a level that can be harmful to human health and contribute to photochemical smog,
particle haze and the greenhouse effect.

The air pollutants of concern from LPG vehicles are particles, carbon monoxide, oxides of
nitrogen, hydrocarbons and carbon dioxide. However, because LPG contains only small
amounts of carbon, it has lower carbon dioxide emissions than petrol or diesel vehicles (the
main pollutant contributing to the greenhouse effect). LPG also emits fewer particles than diesel
vehicles.

Did you know?
LPG now powers over four
million vehicles
worldwide.

How is air pollution from LPG vehicles being managed?

While the Australian government has introduced standards to

Control the quality of LPG used in vehicles, it is still considered a ‘cleaner fuel' than diesel or
petrol. A number of programs have been introduced in Australia to encourage greater use of
LPG fuel for motor vehicles.

LPG vehicles can be purchased from new, or alternatively petrol and diesel vehicles can be
easily converted to LPG. Programs such as the Western Australian ‘LPG subsidy scheme’ give
members of the public $500 towards the cost of purchasing a new vehicle that is LPG powered,
or towards converting their petrol or diesel vehicle to LPG.
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What can LPG vehicle owners do to reduce pollution from their vehicles?

¢ Minimise vehicle use by using alternatives such as cycling, walking and public transport.

e Regularly service and maintain your vehicle to manufacturer standards.

e Improve driving techniques such as avoiding unnecessary accelerating and braking and
stopping the engine whenever your car is stopped or held up for an extended period of
time.

e Travel lightly by removing unnecessary weight from the vehicle such as roof racks,
toolboxes etc when not required.

e Avoid spilling fuel and overfilling your vehicle when re-fuelling at the service station.
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What’s up with our air? Extension activities

Introduction

Some previous knowledge of air quality issues is expected in order to complete the extensions, eg. completion of core lessons 1-5 “What’s up with our
air?”, but is not a pre-requisite. These extensions cover a range of topics related to air quality, the majority of which focus on the Perth or WA
environment. Areas of investigation include greenhouse gases, health effects of pollution, transport choices, and lifestyle changes. The topics are explored
via discussion, investigation, debate, and research.

Each extension has clear aims, suggested activities, and an assessment component. These extensions are non-sequential and have been designed that way
to allow for individual programming.

Aim
The extensions build on knowledge and skills learned from core lessons 1-5 “What’s up with our air?” They are designed to provide a more challenging
investigation of air quality issues by further engaging students in both individual and group activity and assessment.



Extensions

The table summarises each extension activity, identifying aims, technique, and assessment.
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TITLE

STUDENTS WILL

TOPIC

TECHNIQUE USED

ASSESSMENT

A vehicle free inner city

Plan research, design, and
present findings to support a
plan for a vehicle free inner
city

Alternative transport

Webquest

Multiple intelligences
Blooms taxonomy 6 thinking
levels

Rubric

The greenhouse and you

Understand how the
greenhouse effect works,
and discover how changes in
greenhouse gases will effect
conditions on earth.

Greenhouse

Blooms taxonomy 6 thinking
levels
Science experiment

Design an advertisement to
promote ways your family
could change habits to
become more greenhouse
friendly

Cars are like sprinklers! Develop a plan of action Examines car use What if... Produce a
realising that all cars can PMI debate poster/ad/PowerPoint/presen
only be used twice per week tation to promote
alternatives to the car
My new car’s a diesel! Realise that not all fuel types | Examines fuel types Mock trial Rubric
are the same and that they
have different impacts
Changing faces Design and conduct Lifestyle changes Interview Rubric
interviews. Understand that
technological changes take
place all the time.
Let’'s be healthy-air! Design and conduct surveys | Air pollution and health Survey Rubric

to elicit specific information
about air pollution and
health

Multiple intelligences
Blooms taxonomy 6 thinking
levels
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Resources

Refer to each extension for specific texts, booklets, and websites.

Curriculum Links

All material has been developed to meet requirements of the WA Curriculum Framework 2005.

Overarching learning outcomes: 1, 3, 5, 6, 7, 10, 11, 12
Values: Ecological sustainability

Outcomes

The extension activities have been designed with a S&E/Science focus but are cross-curricular in nature. Links to other areas include English, mathematics,
technology and enterprise, health and physical education and the arts. Specific outcomes are described for each extension and following is a summary of
main curriculum outcome areas served:

Society and Environment
Place and space; People and places (Levels 2,3,4)
Natural and social systems (Levels 2,3,4)

Science
Communicating Scientifically; Communicate scientific understandings (Level 2,3,4)

Health and Physical Education
Knowledge and understandings; the meaning and dimensions of health (Level 2,3)



“Scary airy facts”

(Format needs to be lively and random moving eg. in bubbles or capsules etc and be appealing
to students & include images...)

Around Perth.....

1) Our lungs are a very delicate interface that separates us from our environment. They have
an enormous surface area, so large, that if they were spread out they would cover the area of
two tennis courts.

Our Amazing Lungs - www.2.nature.nps.gov/air/edu

2) Several factors influence Perth’s air quality; large population over a large area, high private
vehicle use, location of industrial centres, and last but not least - the weather of the Perth
region eg. sea breeze, hot summer days and cold calm winter nights.

Department of Environment, Air Quality website www.environment.wa.gov.au/airquality

3) Every day Perth drivers travel the equivalent of 500 times around the world (more than 20
million km) in their cars.
WA Greenhouse Strategy 2004

4) Most carbon monoxide in Perth comes from motor vehicles. Carbon monoxide depletes
oxygen in the blood stream causing drowsiness and headaches, and affecting nervous system
and heart function.

Greenhouse Gas Inventory 1995 data from the Australian Greenhouse Office

5) “The car is the technology which involves the biggest number of employees, the highest
advertising budget, the largest accidental death rate and the biggest contribution to global
warming”

Peter Newman, The Internationalist, June 99

6) Based on the results from the Department of Environment’s 2004 pilot Home Heating Survey
Report it is estimated that there were 134,000 wood heaters in Perth and 88,000 (65.7%) of
those wood heaters were in use during the winter 2004.

Dr. John Todd, Eco energy options Pty Ltd. May 2005

7) The Perth Haze Study identified wood smoke particles emitted from domestic wood heaters.
Wood smoke was found to contribute to 40% of winter haze (DEP, 1996).

Department of Environmental Protection (1996) The Perth Haze Study 1994-1996. Summary and major
findings. Government of Western Australia; Perth WA.

8) When you start your car after it's been sitting for more than an hour, it pollutes about five
times more than when you start it while it's still warm.

U.S. Environmental Protection Agency MOBILE6 model run performed by the Federal Highway
Administration on September 24, 2003

9) It is expected that for every one per cent increase in population in Perth, there will be a
1.6% increase in the number of vehicle kilometres travelled.
“Air Pollution and You” - Department of Environmental Protection 1996


http://www.2.nature.nps.gov/air/edu
http://www.environment.wa.gov.au/airquality

In Australia...

10) More than a quarter (29%) of households were aware of green power schemes in 2005, an
increase from 19% in 1999 and from 24% in 2002. However, only 23% of these households
were willing to support the scheme, a slight decrease from 26% in 2002. Most of these
respondents (53%) were willing to pay less than $100 extra per year for green power.

ABS 4602.0 - Environmental Issues: People's Views and Practices, Mar 2005

11) There has been a significant increase in the number of households with air conditioners
from 33% of dwellings in 1994 to 60% in 2005. Reverse cycle/heat pump has been the most
popular system of cooling since 1994.

ABS - 4602.0 - Environmental Issues: People's Views and Practices, Mar 2005

12) Although diesel vehicles comprise less than 10% of the total Australian fleet, they
contribute 40% of NOx emissions and 60-80% of particulate emissions.
Department of Environment and Heritage, Diesel NEPM Statement 2005

13) Motor vehicle exhaust kills almost twice as many people as road accidents.

The Australian study estimated 1,200 people living in capital cities suffered motor vehicle-
related premature deaths a year, compared with about 650 capital city road deaths.
Media release 22 September 2003 Office of Doctor Sharman Stone.

14) During winter, wood heaters can produce up to three times more particulate pollution than
cars. City of Sydney.
http://www.cityofsydney.nsw.gov.au/Environment/GreenhouseAndAirQuality/GreenhouseAndPol

lution.asp

15) It takes at least a year to season firewood properly. Well-seasoned or dry firewood can
give upto 40% more heat and reduces the amount of wood smoke emitted when burnt. DEH
“Hot Tips”

Todd, J (2004) Wood smoke Handbook: Woodheaters, Firewood and Operator Practice. Environment
Australia. Commonwealth of Australia: Canberra, ACT.

16) Concentrations of carbon dioxide in the earth's atmosphere have sat between 275 and 285
parts per million for most of the last 1000 years. In the last 200 years however the
concentration has risen to almost 370 parts per billion!

Australian Government Bureau of Meteorology www.bom.gov.au

Around the world....

17) Each of us takes 20,000 breaths a day.
Airwatch — Idling Reduction Fact Sheet www.airwatchnorthwest.org/wa

18) One hour of using a petrol-powered 3.5 horsepower lawnmower produces the same
amount of air pollution as a car driven for 550 kilometres.
Ontario Conserves www.ontarioconserves.gov.on.ca/english/air_facts.asp

19) One poorly tuned vehicle can emit as much pollution as 20 properly tuned cars.
Ontario Conserves www.ontarioconserves.gov.on.ca/english/air_facts.asp

20) Air pollution is responsible for almost one third of toxic contaminants and nutrients that
enter coastal areas and oceans.
ABC - Oceans Alive www.abc.net.au/oceans/facts/default.htm


http://www.cityofsydney.nsw.gov.au/Environment/GreenhouseAndAirQuality/GreenhouseAndPollution.asp
http://www.cityofsydney.nsw.gov.au/Environment/GreenhouseAndAirQuality/GreenhouseAndPollution.asp
http://www.bom.gov.au/
http://www.airwatchnorthwest.org/wa

csc/airwatch/photos/cartoons : nox cartoon ; smoke 1 ; A43 bus27 ; pot belly
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Extra resources!

Websites
a) Air quality
Department of Environment WA www.environment.wa.gov.au/airquality

Daily air quality data from monitoring stations around South West WA. Check the levels of
ozone, carbon dioxide and particulate pollution nearest to you.

Australian Greenhouse Office www.greenhouse.gov.au
Teacher resources on global warming, energy, travel, fact sheets, ‘Cities for Climate protection’
and information about Government initiatives.

EPA Victoria www.epa.vic.gov.au
Greenhouse info; air quality monitoring, traffic emissions, pollutant information, health.

US Environmental Protection Agency http://www.epa.gov/epahome/educational.htm
Air quality information for teachers/students and the public. Teacher resources, student
activities, environmental kids club, pollution control, effects, types, indoor pollution, fact-sheets.

National Pollutant Inventory — Australian government www.npi.gov.au
Check this site to investigate what'’s in your local air simply by entering your postcode. The site
lists the main pollutants found in your area and background information.

NSW EPA www.environment.nsw.gov.au/air/airwatch/index.htm
On-line resources covering a range of activities relating to air, there is also a course written for
the NSW Geography Stage 5 curriculum.

Department for Planning and Infrastructure www.dpi.wa.gov.au/greentransport

Government programs and initiatives which encourage people to use travel options that have a
minimal impact on the environment. Find out how to be involved in cycling, walking, and
Travelsmart initiatives in Perth.

RAC WA www.racwa.com.au
Car buying tips, maintenance, ownership costs, diesel vehicles.

Australian Bureau of Statistics www.abs.gov.au

Environmental Issues; People’s views and practices March 2005

Australian Bureau of Statistics report on heating, cooling, white goods, and green power and
people’s knowledge and willingness to adopt energy saving practices.

Australian Lung Foundation http://www.lungnet.org.au/education/learn-health.html
How the lungs work, causes and treatments of asthma, bronchitis, sources of indoor and
outdoor air pollution.



http://www.environment.wa.gov.au/airquality
http://www.greenhouse.gov.au/
http://www.epa.vic.gov.au/
http://www.epa.gov/epahome/educational.htm
http://www.npi.gov.au/
http://www.environment.nsw.gov.au/air/airwatch/index.htm
http://www.dpi.wa.gov.au/greentransport
http://www.racwa.com.au/
http://www.abs.gov.au/
http://www.lungnet.org.au/education/learn-health.html

27
ALWELA

BREATHE EASv U

b) Resources/activities:

Millenium Kids http://www.millenniumkids.com.au

Millenium Kids is a youth organisation run by kids, for kids. It aims to inspire, educate and
empower kids to address local environmental issues, implement solutions, and develop
leadership skills.

The Green Vehicle Guide www.greenvehicleguide.gov.au
helps you by rating new Australian vehicles based on greenhouse and air pollution emissions

Activities site - www.howstuffworks.com/ozone-pollution

A very interesting site with information on how all sorts of gadgets and phenomena work,
including photochemical smog. There is also an activity for students to make their own ozone
detectors.

Simulation activity www.kids-for-the-environment.com.au/play/dust/pop_dust1.html
‘Eat my dust not my fumes'’ is a simulation game where players have to buy the greenest car
they can.

Urban Tripper — travel choices www.urbantripper.org.au
An interactive game where players take on a colourful character as they travel around a city —
highlighting the consequences of their travel choices. (The CD is available free from AirWatch)

Facing the future www.facingthefuture.org
a non-profit organisation providing teachers, students and the public with sustainability and
global issues education materials and action opportunities to shape our future.

Australian Bureau of Meteorology http://www.bom.gov.au/lam/Students_Teachers
Curriculum materials for studying weather including lesson plans and activities.

c) Other useful sites

CSIRO Australia www.csiro.au/csiro

Smogbusters www.smogbusters.gov.au

GoSmarter NZ www.gosmarter.org.nz.journeys

David Suzuki Foundation http://www.davidsuzuki.org/WOL/Challenge/

Dept of Environment and Heritage, New Hampshire USA
http://www.des.state.nh.us/ard _programs.htm

Way to school kit http://www.waytoschoolkit.infoxchange.net.au./teachers/amt.html
Air Pollution what's the solution? http://www.k12science.org/curriculum/airproj/index.html
Easybreathers http://www.easybreathers.org/teacher/index.html

Pedestrian Council Australia www.walk.com.au/pedestriancouncil/page.asp

All website references are current at time of publishing.


http://www.millenniumkids.com.au/
http://www.greenvehicleguide.gov.au/
http://www.howstuffworks.com/ozone-pollution
http://www.kids-for-the-environment.com.au/play/dust/pop_dust1.html
http://www.urbantripper.org.au/
http://www.facingthefuture.org/
http://www.bom.gov.au/lam/Students_Teachers
http://www.csiro.au/csiro
http://www.smogbusters.gov.au/
http://www.gosmarter.org.nz.journeys/
http://www.davidsuzuki.org/WOL/Challenge/
http://www.des.state.nh.us/ard_programs.htm
http://www.waytoschoolkit.infoxchange.net.au./teachers/amt.html
http://www.k12science.org/curriculum/airproj/index.html
http://www.easybreathers.org/teacher/index.html
http://www.walk.com.au/pedestriancouncil/page.asp
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Extra activities

AirWatch Primary manual “Who cares about our air?”

The following activities are taken from the Airwatch primary manual “Who cares about our
air?”. If you do not have a copy of the manual, please contact AirWatch via
www.airwatch.gov.au or call 6364 6463/6500 to obtain one.

3.3 Types of Pollutants Teacher notes

Notes
Students can fill in the missing information during the play or the table can be used as a follow
up activity.

Activity 3.3
This play focuses the students’ attention on the causes and hazards of air pollution. Students
should be able to list and describe the six major air pollutants.

Background

There are hundreds of pollutants that float around in the air that

we breathe. Australia has established national air quality %
standards for six of these pollutants: ozone, carbon monoxide,
nitrogen dioxide, particulate matter, sulfur dioxide and lead.
These air quality standards are designed to protect the health
and welfare of people, plants, and animals, and to protect our
water, buildings, monuments, and other resources.

Reference: T
The Air Pollution Gremlins were created by the Texas Natural Resource Conservation Commission.

Pollutant Where it comes from Effect

Smelly sulphur dioxide

Nasty nitrogen dioxide

Odious ozone

Pesky particulate

Cranky carbon monoxide

Lumpy lead

Curriculum links:
e English - Students acquire information through speaking and listening.


http://www.airwatch.gov.au/
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Activity 3.3 Student notes
What types of substances cause pollution in our air? This play will help you find out.

Characters:

Christina

Steven

The Gremlins:

Smelly Sulfur Dioxide
Nasty Nitrogen Oxide
Odious Ozone

Pesky Particulate

Cranky Carbon Monoxide
Lumpy Lead

(The Gremlins may be cast singularly or as a group of factors)

Setting:
Christina and Steven are sitting in a lounge room with the television, radio, fan, and three or
four lights on. They are watching a television show.

Dialogue:

Christina: This is my favourite show!

Steven: Yeah, | just love the Power Rangers. The song that's playing on the radio right now is
pretty cool too. It goes along with the action on the TV.

Christina: (She gets up and looks outside the window) Hey, Steven look at that! (points to the
sky).

Steven: Wow! | wonder what it is? Let’s go outside and get a better look. Steven and
Christina go outside. A large cloud comes closer to them. Underneath or behind the cloud are
the Air Pollution Gremlins. The cloud stops right in front of Steven and Christina. Immediately,
the Gremlins start jumping around and making faces at the audience and Christina

and Steven.

Steven: Who are you?

Smelly Sulfur Dioxide: We are the Air Pollution Gremlins. We’'ve come to take over your
town.

PESIKY SMELLY

Christina: Why would you want to do that? Only nice people live here.

Pesky Particulate: You may be nice people, but nobody seems to care about the air in this
town.

So, it looks like a good place to live (sneer).

Steven: | notice each of you has a different name. Why is that? Aren’t you guys all the
same?
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Cranky Carbon Monoxide: We have different names because we come from different
sources and cause different problems.

Steven & Christina: Oh No!!

Cranky Carbon Monoxide: I'm Cranky Carbon Monoxide. | mostly come from car exhausts.
|

like to make people dizzy and give them headaches (twists hands menacingly).

Smelly Sulfur Dioxide: I'm Smelly Sulfur Dioxide. | come from smokestacks of power
plants and industries. | can hurt your eyes, noses and lungs. | can even eat away iron and
steel. I like to make the air look hazy (lunges at audience).

Nasty Nitrogen Dioxide: I'm Nasty Nitrogen Dioxide. | have a yellow-brown colour and |
come from cars, electric power plants, and other large industries. | can make the air brown and
hazy. I like to hurt lungs, plants, and metals (makes an evil laugh)

Lumpy Lead: I'm Lumpy Lead. | can contaminate the air, food, and water. Also, | am found
in some old paints. I'm very harmful to children and fish (does a little dance).

Odious Ozone: I'm Odious Ozone. I'm invisible by myself, but when | get together with my
friends, | can help form smog. | can make it hard to breathe (lunges at audience).

things dirty and | can carry harmful chemicals into your lungs as well (makes a very loud and
evil laugh).

Christina: All of you sound so terrible! We don’t want you to live
here.

Odious Ozone: You make it easy for us by wasting electricity and
asking your parents to drive you everywhere you want to go!
Lumpy Lead: And by using your wood heaters incorrectly all winter.
Steven: You mean that just because we waste electricity, use wood
heaters and ride around a lot in the car, you guys are here to stay?

Nasty Nitrogen Dioxide: Bingo! Thank you for the invitation to live
in your town!

Christina: Well from now on, you're not invited to our town. I'm not wasting electricity
anymore and I'm going to walk or ride my bike if I want to go somewhere nearby.

Steven: Yeah! (firmly), and I'm going to find out how to use our wood heater properly! We're
starting right now!
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What wood? Teacher notes

e Jf‘""h' Tl

Summary

These sctivilies show studenis ihai they can use
simple methods o ensure thi thai they ane nod
producing lots of smoke pardicles when operaiing a
wondheater or fire

Tl

Background

Freshly cut wood from a living tree will contain about 50% moisture, i.e. about half the weight
of the green wood is water. If it is left to dry, it will gradually lose its moisture until it reaches
about 12-15%. At this point it reaches equilibrium with the air and does not lose any more
moisture.

If wood is oven dried so that its moisture content is less than air, and then put back into the
air, it again reach 12-15% moisture content.

Activity 5.4 (a)

Dry wood produces less smoke. Wood should contain less than 20% moisture if it is to be
burnt. This activity shows that dry wood floats higher in a bucket of water than wet wood. If it
floats with one sixth of its length out of the water it has less than 20% moisture. This is an
easy way to predict whether wood is dry enough to burn.

Activity 5.4 (b)

Drying your wood and storing it correctly is important
preparation for the correct use of your wood heater.

Using sponge to represent wood, students will prepare it
differently to observe the best conditions for drying their
wood before burning. Things to do to keep your wood dry:
e cut it into small logs

e Stack it so air can circulate

 Stack it under cover

Activity 5.4 (¢)
Using the chimney checker is a simple way to test a fire when it is going.

Discussion questions

1. Why should you use dry wood in your fire or wood heater? (To reduce the amount of
particles put in the air)

2. In what way should you stack your wood to ensure it dries most quickly? ( With plenty of air
spaces between logs and undercover)

3. Who uses wood heaters at home?

Curriculum links:
e Science - Students work scientifically in predicting and conducting investigations and
processing data in physical and chemical science



R
AW

BREATHE EASY RN

What wood? Student Activity

These activities will show you some simple ways you can ensure that you are not producing lots
of smoke particles when operating a wood heater or fire.

Activity 5.4 (a)

Materials

Dry wood

Wet wood

Bucket 3/4 filled with water

Marker pen

Get two pieces of similar size wood, one which has been freshly cut and one which is old and
dry. With the pen, mark into sixths. Put each into the bucket of water and hold upright. See
how much of the log sticks out of the water.

Draw your results

Which wood floated lower in the water?

Why would that happen?

The more moisture in the wood the heavier it is.
Which log was the wetter one?

Which of the two logs should you use to burn? Why?

Activity 5.4 (b)
Materials
Sponges (3)
Scissors

Bowl of water
This activity will show you the best way to treat your wood to get it ready for burning.

Sponge 1 - wet in the bowl of water and squeeze. Roll it in a ball and use an elastic band to
keep in this shape.

Sponge 2 - cut the sponge into long strips and wet in the bowl and then squeeze. Tie loosely
together with another elastic band.

Sponge 3 - Treat as Sponge 2 but lay strips out beside one another. Leave all the sponges in a
safe place for 15 minutes. Then check for "wetness". Check again in another 10 minutes.

Describe your results.
Can you use this experiment to guess what you can do to make you wood dry out more
quickly? Can you think of any other practical things to keep your wood dry?

Haze and Smog Alerts

In Australian capital cities, haze and smog alerts are issued throughout the year. These are
given over the radio, television and in the newspapers.

Find out whether any air pollution warnings are given in your state and what you should do
when you hear one issued.
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Family cars Teacher notes

Activity 6.3

This activity gets students to look at therr own
family car usage and its affect on arr pollution,
They then consider the alternatives to private car
usage, their benefits and disadvantages

Background

Cars are responsible for emissions of carbon dioxide, nitrogen oxides, hydrocarbons and lead.
Ones that are not running properly give off more of these pollutants and also use up more
petrol.

So, how do we use our cars? Is there any way in which we can change our use of cars that
might reduce the amount of pollutants being pumped into the air?

Discussion questions

1. Why do you think most people choose to own a car rather than use public transport?
(Convenience, safety, saves time)

2. What could be done to encourage people to use their cars less? (Make alternative transport
more attractive, better public transport, better cycle / walk paths, increased parking costs, etc.)

Notes

Contact the RAC for average running costs for a range of different cars or use the following
website to calculate the cost per year to run a vehicle:
www.nrma.com.au/motoring/buyingacar/opcosts or 203.89.198.226/racvm/whichcar/expertsays

Activity 6.3
This activity gets students to look at their own family car usage and its affect on air pollution.
They then consider the alternatives to private car usage, their benefits and disadvantages.

Curriculum links:

e Society and Environment:
= Students have knowledge, skills and values regarding their local geography and the
places & spaces that surround them.

e Mathematics:
= Students integrate number and measurement with chance and data.


http://www.nrma.com.au/motoring/buyingacar/opcosts

Activity 6.3
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Student activity

Form a group of four students, discuss and fill in the following table.

Student Number Number Number Age of * Number | Average
of people | who are of cars vehicle who used | running
in family drivers (yrs) car for costs per

work week

Average*

* Cars used as part of your work, not just getting to work.

How does the number of cars relate to the number of drivers in the family?
Can you suggest ways your family could cope with one less car?
What advantages would there be to your city or town if families got rid of one car? Would
there be advantages to the families?

Think about it
One alternative to using a car is using public transport. With your group discuss some of the

advantages and disadvantages of using public transport.

Compile a table of advantages/disadvantages

What other alternatives are there to using a car?




How to complement the weather watch program There’s so much more you can do
with it.

Compiled by Simone Harris : Alinjarra Primary School

We have been fortunate to be involved with the Airwatch program since its inception. For
reporting purposes you do need a dedicated weather station, but remember you are only reporting
four times a year. The package is such a valuable resource to have in a school and it does become
a waste to only use the weather station for reporting purposes.

The weather station can become a valuable tool to complement your teaching within the
classroom. Besides the classroom, the staff in general has become familiar with the weather
station particularly the Admin team. They have used it to determine how the weather will be for
sports carnivals, sports sessions, recess and lunch and a variety of up coming activities that
involves the school community being outdoors.

The following activities | have outlined are activities | have carried out with children in Year four
and five.

Reading graphs

¢ Once the children become familiar with the graph, there is a large amount of information that can
be gleaned.

e How to construct a graph. As you move from one day to the next with the weather station, you
will notice the scale changes. Why does the computer automatically change the scale during
different weather patterns? Why isn’t the same scale used? Discuss scales.

e The everyday use of a graph and interpretation of a graph such as rain readings when there is no
rain. Why is the internal temperature different to the external one? Give reasons why.

e Where are graphs used in everyday life, i.e hospitals etc. Have the children look at the real life
value of graphs and where they are used in their lives.

Weather patterns and directions

e Listen to Jeff’s broadcasts especially when he outlines what rainfall we should have for the
month or year. Using rulers, construct a graph showing the average rainfall and construct a 1.5
metre strip and plot next to it the actual monthly rainfall that you receive at your location.

e Comparison of weather readings — the temperatures/ rainfall this year to last year / month. Why
the changes or no change.

e Look at the oceans and their temperatures and how they affect our weather patterns. What is El
Nino? The weather bureau site is a great resource for looking at this. You can also incorporate the
Leeuwin current that runs down our coastline.

e Cyclone Tracking. How is the current cyclone affecting your local weather. Also check the
website www.bom.gov.au to see the cyclone moving.

e Weather Bureau radar images showing rain. How much rain actually falls at your location.
Compare the two computers.

¢ Wind direction — maths looking at the directions. — North, south, east west.



http://www.bom.gov.au/

¢ Wind direction — how does this change seasonally and why. What does an easterly wind or a
southerly mean. Where do they come from?

e The wind directions and their temperature difference. What is a easterly wind compared to a
westerly and when do they occur.

o Weather patterns in W.A. How are they different considering you have monsoonal weather in
the north and at times snow in the south. If all the weather comes from one direction, then how
does location make a difference.

¢ Wind directions — The roaring forties and how many explorers came to land in WA as a result of
becoming caught in these winds. Would early exploration of our coast be different if we didn’t
have these winds?

Other suggested ideas

e The Water Cycle is great to bring in and look at how we receive our rainfall.

e Incorporate into the travel smart program. How does air quality affect our life? Does car travel
affect this and how so? Here you can include your visual air quality. Cooler days, more cars?

e Experiment. Why are your reading different marginally to the ones on TV. Error in the
thermometer. Check with a simple experiment. Does your location make a difference?

o Keep your weather readings as an ongoing local weather record. These can be used for planning
strategies within your school such as sports carnivals. We also look at the weather station to see if
it is too hot to take classes out for sport. The weather station is also used in conjunction with the
Weather Bureau site looking at the Perth radar. We can see how far the rain is and what weather
conditions are expected. Very helpful when planning wet weather recess and lunch. This takes the
guess work out of what can be a frustrating time of the year for everyone.

e Unsure about taking the kids out in really hot weather, then confirm it with the weather station.
Again, the weather bureau site has a very informative section on recommendations on when
children should be brought in from hot or humid weather.

e Language — weather words such as condensation, evaporation, precipitation etc.

e Debate Looking at wood fires and bush fires. How does that affect our air quality. Do a survey
to look at the type of home heating and it’s environmental impact.

e Once a month, have the children photograph the visual air quality in your school. By creating a
diary over the year, the children will be able to visually see how the weather conditions change as
does the air quality. You may also notice the light quality change as the year progresses.

The Airwatch website is another valuable tool for the children. There is a huge amount of
information and tests for the kids to try. The website can be very valuable resource for the
classroom teacher.

Simone Harris 2004



On the 23" of August a man called Karl Hanson
came fo our school to start up our Air watch activify
called the Snaq Project. Every day we would put our
air pollufion monitoring system outside. It would see
how many parficles were in the air by using a sort
of vacuoum fo pull in the air and prevent the parficles
frrom coming through the system, showing what was
in the air. Every one in my class had fo learn fo use
take care of this special system.

We started using it on Monday, and our results were
that there was quite a bit of rain, and hardly and
haze in the air. Because there was rain, the rain
probably washed most of the
dust and particles out of the
air. The wind was rafed 3,
which means there was :
firresh breeze.

On Tuesday there was a fire on Welshpool road, so
there were a lot of particles in the air also, there
was hardly any wind so the parficles that came from
the fire (all the dust, smog and haze) stayed on
Wednesday, Thursday and Friday. If stayed for
thrree days because there was now wind in the air,
so if stayed there. And because there was no rain,
so the parficles weren’t washed away, that’s why it
took so long to get the particles out of the air.

The next week, on Monday fhere was very strong
winds, and quite a lot of rain, but the final



particulate weight was 3.92, so if was on average
on Monday. On Tuesday and Wednesday the
particulate weights were not surprisingly 1.34 and
1.62, because of how much rain there was (95.8 and
119.4.)The rain must have washed away all the
particles. On Thursday, there was a final particulate
weight of zero, which was strange because there
was barely any rain (6.33), and no wind (rated a 2
which is hardly any breeze at all), so it was
surprising the particulate weight was 0.

On Friday there was quite a lof of particulate in the
air (6.75).80 we were startled that the weight was
almost more than double the average particulate
weight for our school. Around Gibbs St we have
quite clean air so we are really lucky.

By Allison Ray.
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AirWatch Term 2 Project

Community Survey

The aim of this project is for students to design, conduct, analyse and interpret a survey of their
community on a topic related to air pollution.

The project is very much an open-ended task. The survey could cover what people believe, what they
know, or how that act. What your focus question is, and how sophisticated your survey is, depends the
level of your students and their interest in the task.

Examples of focus questions might be:

e how well informed are people about air and pollution in Perth?

e how much do people value clean air?

e are peoples actions in daily life consistent with their beliefs about the environment?
e what do people understand about indoor air quality?

e what are the most popular types of home heating, what do people know about their costs
(economic and environmental)?

e how do people use their wood heaters?

e how many / what type of cars do families have and how do they use them?
e why do people love using their cars?

e what do people think about, and how do they use public transport?

e how do people travel to school, why don't more people walk, ride, car pool?

e which environmental issues are most important for our community? How important are they
compared other issues (health, education, crime etc)?

e what kind of city environment do people want to live in, in 20 years time?
e how can we make public transport more attractive to people?

e how 'friendly’ do people think their suburb is for walking / cycling?

Once the focus of the survey has been decided on students will need to devise 10 - 20 questions to get
information on the topic, this may require some background research. Then they will need to decide how
to 'score’ the responses or present the data.

When interpreting the results the students should consider ‘what do these results mean for our future
environment?’ We will run a competition where any reports written on the survey results will be displayed
on the Airwatch web site and will go in the running for a class and individual (or group) prize.

We have given you some examples of surveys from the AirWatch manual that students can use as an
example. There are also some pages from a U.S. text for high school students with more information
about how to design and conduct surveys, we hope this will help you guide your students’ efforts.

If you have any questions call Richard Olive on 9278 0653. See www.airwatch.gov.au for more
information on air quality.



http://www.airwatch.gov.au/
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On the 23" of August Carl Hanson from Air Watch
came to are school to tell us about
particulates. He left us an Air Particulate
Monitor to monitor for the next two weeks. The
particulate monitor consisted of an ailr pump
that sucked in air; a hose with a compartment,
in the compartment was a fine threaded piece of
- paper that collected particulates and a battery
that ran the whole thing. We got given four pieces of paper to
record the particulates, the wind the temperature and the
wind. We first used the particulate monitor on Monday the 29%
of August.

Week 1
On Monday and Tuesday there were not much particulate in the
air. Though on Monday there was 42mls of rain and Tuesday
14 _4mls. On Wednesday there was a fire i
on Welshpool road. We could see a major
change. There were particulates on the
filter sheets. We recorded a 2.5 on the
grey scale. Thursday surprised me the
most. The day after the fire had more
particulates then the day of the fire.
The grey scale was 3. On Friday the fire
calmed down. The grey scale was 2.5.
Over the last 3days there was only 2.4ml of rain.
Week 2
On Monday the following week it seemed to still
have the results of the fire. The grey scale was
2. Though there was a lot of rain at 44.4mls. It
also was the windiest day out of them 2 week
period. There was not much particulate on Tuesday
. and Wednesday but a lot of rain. On Tuesday there
was a whopping 95.8mls of rain and an even bigger
-} amount on Wednesday 119.4mls. That was 266.8mls of
LA FIER rain over 3days. The best day was Thursday with a
grey scale of 0 because of the 266.8mls from the first 3days.
On Friday we had to run the particulate monitor shorter
because we had to get the information into Air Watch.

TR

By Jackson Very good Jackson, you’ve worked extremely hard on this
project, thank you for your efforts on the computer and you enthusiasm for
these tasks. Mrs Brenchley



On Tuesday the 23rd of August Karl Hansom
came to tell Area 4 about what he does. He works
at Air watch where he records weather changes.
He gave a small weather box so we can record
the weather as well a lot of other schools are
doing it as well.

Week 1

On Monday or first day it rained a lot and there was also a fresh
breeze blowing. On Tuesday there was a fire on Welshpool rd,
there was no rain and very little wind. On Wednesday the haze
from the fire remained so the particulate levels were high.
Thursday was almost identical to Wednesday the haze still
remained. On Friday it rained a lot so the particulate level was
down.

Week 2
On the 2nd Monday it rained like crazy. Tuesday was better than
Monday but it was still dark. Wednesday was rainy and cloudy.
On Thursday it started to clear up. Friday was a sunshiny day, we
could see clearly now the rain had gone.
We found out our air was really quite clean
except when we have a fire like in the first
week. Maybe not many people in our area
have wood heaters or maybe it just rained
a lot so that’s why our air was so clean.

Matthew Holtham
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spent the first five weeks

discussing in groups t
of questions we could

everyone.
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Discussion Groups
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Discussion Groups




What did we do next?

We sorted the questions out into sections
before we typed It up.

Then we sent the questions home to every
family of the school with a letter of
explanation.



Letter for Survey

« 23" May, 2005
« Dear Parents and caregivers,

« This term, the Year 7s in S1 are taking part in‘a State wide project on Air
Pollution in the Armadale area, for the Department of the Environment.

We would like all the families of Challis Primary School and Challis ECEC to help us with the
project.

The students have written a survey, which we would like families to answer to the best of their
knowledge. To ensure confidentiality no names or addresses are required.

Please help us by answering the questions and send the survey back to school by Monday 30" May.
(next week).

This will ensure that the students have enough time to analyse the data and present the information in
a suitable form. The information will also be sent home in a later newsletter.

Thank you for your help with this project.

Mrs Jefferson and all the S1 year 7 students.



The Survey

We asked people to answer 9 questions and
finished with a set of 20 statements for people to:

Agree
Be Neutral
Disagree.

Not every guestion was answered on each survey.



How many did we get back?










Tallying completed




Question 1 iIs about people.

e How many people live in your house?

®
e How many are adults? (over 17)

®
® How many are children?(17 and under)




Answers to question 1

o Total number of people
® 493

o Adults over 17 years of age
e 194

o Children under 17 years of age
e 299



Question 2 Is about people
and illnesses.

Does anyone suffer from any of these
Ilinesses? Please circle .

Asthma Emphysema Bronchitis
Pneumonia Influenza Colds



Answers to question 2

Asthma 75
Emphysema 0
Bronchitis 13
Pneumonia 2
Influenza 24
Colds 82

These people definitely need clean air!



Question 3 Is about
vehicles.

ow many cars does your family have?
ow many 4w drives?
ow many trucks?

Ow many semi-trailers?
OW many are buses?



Answers to question 3

We found that our families have:

Cars 217
4w drives 23
Trucks 4
Semi-trailers 1
Buses 1

All of our families have a car.



o Please list the make, model and
vehicles.

o
o 1.
° 2.
® 3.
° 4.
o 5.
® 6.




Answers to question 4

We divided the cars into years:

2001-2005 35
1996-2000 49
1991-1995 45
1964-1990 75

We decided that our families have lots of
old cars and therefore these cars possibly
help to pollute the atmosphere.



Question 5 Is about using
the vehicle.

When are these vehicles used? Please circle one.

Cars
every day once or twice a week once a month never

4\W Drives

every day once or twice a week once a month never

Trucks
every day once or twice a week once a month never

Semi-trailer
every day once or twice a week once a month never

Bus
every day once or twice a week once a month never



Answers to question 5.

Car:

Every day

Once or twice a week
Once a month

Never




4\ Drive:

Every day
Once or twice a week 0
Once a month 2

Never 3



Truck:

Every day

Once or twice a week
Once a month

Never

LW O O O




There were no semi-trailers used because It
must still be in the garage or not warking.

The Bus was used once
every day.




Question 6 Is about mileage
of the vehicles.

How far do your vehicl