Climate change

This booklet is designed to help teachers make overall, on-balance
judgments by providing examples of student responses. The responses
are not an exhaustive set.
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E sample: Response 1

Recording sheet

Modelling the effect of global warming on sea levels

Observations

Draw the water level after
warming or melting

Experiment 1:

Warming of the oceans
Modelled by warming
water in a flask.

Before warming

Water
level

After warming

/l\ ro3¢

Experiment 2:

Warming of floating sea
ice

Modelled by melting ice
floating in a beaker of
water.

Before warming

5 ice cubes
(crushed)

.
N v

level

After warming

Uémﬂ&

Experiment 3:
Warming of ice on land
Modelled by melting ice
above a beaker of water.

Before warming
5 ice cubes
(crushed)

B

Water
level

After warming

"i\f c:'f-(-
uf)




E sample: Response 1

Section 1: Interpreting evidence

1.

sea levels to complete Table 1.

Table 1

Use your recorded observations from Modelling the effect of global warming on

Global warming
event

Effect on sea level
(circle your
prediction)

Use the observations from the modelling
experiments to support your prediction.

Warming of water
in the oceans

+ The oceans
cover about two
thirds of the
Earth’s surface.

ris

fall

no effect

Warming of icg in
the Arctic Ocean

The Arctic ocean
is

« abouf twice the
size of Australia

« mostly covered
by floating ice
about 3 metres
thick.

fall

no effect

Warming of ice in
Antarctica

The continent of
Antarctica is

« abouf twice the
size of Australia

« covered with a
layer of ice
about 2
kilometres thick.

fall

no effect




E sample: Response 1

Use the evidence below to answer questions 2 to 5.

In 1995, scientists at Vostok Station in Antarctica drilled
down 3.6 kilometres and retrieved ice cores containing air
bubbles which have become trapped in snow over the past

Vostok

- Falling -
*{ | drilling ring

. snow

400 000 years. s

By analysing the air in the bubbles, scientists were able to

calculate the Taverage global temperature over the past tce core
3.6 km

400 000 years. & deep

Taverage global temperature is the mean temperature of the air at the Earth’s Ice layers

surface 400 000

/\/_\ year-old

ice /

Graph 1 shows the results of this investigation.

Graph 1
020 TT T T YT T T TT T 7770
° *Interglacial warm perigds
,, TR
= 16
2 y }
o 12
g \
2 10 4 “ L ;
® N t—
8 ™y N
S N )ha
= \ \ A\,
o 6 N 7 N
@ i S B \
o 4 N
o \
g 2 **Ice ages
< Ll
-400,000 -300,000 -200,000 -100,000 p 0 t 100,000
resen
Time before the present (years) time

**Ice ages refer to times when the polar ice caps expanded and much of the northern hemisphere was covered in ice.
*Interglacial warm periods are warm times between ice ages

2. Describe how the average global temperature has varied over the past
400 000 years.




E sample: Response 1

3. use any patterns in the graph to predict how the temperature might change
in the next 20 000 years. Explain.

(

e £ Y SO (Co omes  OdQ .. (00000 dtarS....... alact.

4. Describe how sea levels may have changed over the past 20 000 years.
In your answer, refer to Graph 1 and your answers to question 1.

Aboriginal stories record that the Moreton Bay islands were once part of the mainland,
but long ago, water filled all the low areas, separating Stradbroke, Moreton and the
other islands from the mainland.

S. Archaeological evidence shows that Aboriginal people have lived in
Australia for over 50 000 years.

Does the evidence from Graph 1 and the modelling experiments support
these Aboriginal stories? Explain.

o ot dh beghts o Yhe,....ombh




E sample: Response 1

6. Does the evidence presented in Graphs 2 and 3 support the following
hypothesis? Explain.

“The Earth is becoming warmer due to increased amounts of carbon dioxide in the

atmosphere”

......... 8035”‘9907""&&443 he.y14..A0

..... AT Btk 1ol TO S Hogge
O\Vl/\ﬁow%’

7. Offer a different hypothesis to explain the evidence presented in Graph 2 and
Graph 3.




E sample: Response 1

Section 2: Applying knowledge to form an opinion

Since the Industrial Revolution of the 1800s, human activity has been contributing
significant amounts of CO; into the atmosphere.

For example, heating water for use in homes can produce CO;,

Most people in Australia choose to use electric, gas or solar hot water systems.

Use the information given below to answer questions 8 to 14.

Electric hot water systems

Most of Australia’s electricity is generated by burning coal (carbon) which combines with
oxygen from the air, producing carbon dioxide.

The heat from burning coal boils water, producing steam to drive turbine-powered
generators which produce electricity (electrical energy). Electrical energy is transmitted in
wires to the electric hot water system in our homes. The electric element in the hot water
system heats the water.

Energy Diagram 1 shows the energy changes that occur when electricity from a coal-fired
power station is used to heat water in an electric hot water system at home.

Energy diagram 1: An eleciric hol-water system

Chemical Heat Heat Kinetic Kinefic Electrical Heat
enefgy in energy in energy in energy in energy in energy in energy in
coal flame sleam turbine generator wires water

Kay anergy transferaa or trgnsformed
' _ e widtn of sne aTow naicates I _  waste
- “ne amaurt o enargy transferag - neat

or transformed}

8. Write aword equation for the burning of coal (carbon).

Reak b ol = Shean..mch . Baegs. . carbon




E sample: Response 1

Gas hot water systems

A gas hot water system heats water by burning

gas. f
The gas used in a gas hot water system is mostly
methane (CH,). Methane burns by combining with Hot water
oxygen to produce carbon dioxide and water. &

== Gas

9. Draw alabelled energy diagram below (similar to Energy diagram 1 on page
12) to show the energy changes that occur in a gas hot water system.

11. Does using a gas hot water system produce more or less CO, than using an
electric hot water system? Explain by referring to the energy diagrams.




E sample: Response 1

Solar hot water systems

A solar hot water system heats water by absorbing
heat from the sun

GO T S S

13. Does using a solar hot water system emit CO,? Explain.

ho..] becrasg..... Tla. 13 s Sonl do bun &

14. Do your answers to questions 8 to 13 support the following hypothesis?
Explain.

“Our energy choices can affect the amount of CO;released into the atmosphere.”




E sample: Response 1

“Global temperature changes occur naturally, so there's nothing we can do about it.
Anyway, there’s no problem being a few degrees warmer.”

15.What is your opinion of the statement above?

agree disagree partially agree (circle one)

Justify your opinion by referring to:
« historic and recent temperature and CO; data in questions 2 to 8
. information about energy choices in questions 9 to 13

« your predictions from the model in question 1
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E sample: Response 2

Recording sheet

Modelling the effect of global warming on sea levels

Observations

Draw the water level after
warming or melting

Experiment 1: Before warming After warming
Warming of the oceans

Modelled by warming
water in a flask. ?Nalfr # &
evel

Experiment 2: Before warming After warming
Warming of floating sea

ice

Modelled by melting ice 5 ice cubes

floating in a beaker of (crushed)

water. /

Experiment 3: Before warming After warming

Warming of ice on land
Modelled by melting ice

above a beaker of water. 5 ice cubes
(crushed)

\ Water

level

7
H\
A




E sample: Response 2

Section 1: Interpreting evidence

1.

sea levels to complete Table 1.

Table 1

Use your recorded observations from Modelling the effect of global warming on

Global warming
event

Effect on sea level
(circle your
prediction)

Use the observations from the modelling
experiments to support your prediction.

Warming of water
in the oceans

« The oceans
cover about fwo
thirds of the
Earth’s surface.

fall

no effect

Warming of ice in
the Arctic Ocean

The Arctic ocean
is

« about twice the
size of Australia

« mostly covered
by floating ice
about 3 metres
thick.

rise

falt

Warming of ice in
Antarctica

The continent of
Antarctica is

» about twice the
size of Australia

s covered with a
layer of ice
about 2
kifometres thick.

fall

no effect




E sample: Response 2

Use the evidence below to answer questions 2 to 5.

In 1995, scientists at Vostok Station in Antarctica drilled _

. . . .. . - Falling Vostok
down 3.6 kilometres and retrieved ice cores containing air . snow driliing Ting
bubbles which have become trapped in snow over the past e
400 000 years. Layers of
By analysing the air in the bubbles, scientists were able to
calculate the average global temperature over the past Ice core

o 38km
400 000 years. deep
7‘average global temperature is the mean temperafure of the air at the Earth’s ice layers
surface 400 000

Graph 1 shows the results of this investigation.

Graph 1
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**Ice ages refer to times when the polar ice caps expanded and much of the northern hemisphere was covered in ice.
*Interglacial warm periods are warm times between ice ages

2. Describe how the average global temperature has varied over the past
400 000 years.

. hes.. ben ""szcy‘)n/ﬁfﬁy/OW/’




E sample: Response 2

3. Use any patterns in the graph to predict how the temperature might change
in the next 20 000 years. Explain.

lnt RN

4. Describe how sea levels may have changed over the past 20 000 years.
In your answer, refer to Graph 1 and your answers to question 1.

Aboriginal stories record that the Moreton Bay islands were once part of the mainland,
but long ago, water filled all the low areas, separating Stradbroke, Moreton and the
other islands from the mainland.

5. Archaeological evidence shows that Aboriginal people have lived in
Australia for over 50 000 years.
Does the evidence from Graph 1 and the modelling experiments support
these Aboriginal stories? Explain.




E sample: Response 2

6. Does the evidence presented in Graphs 2 and 3 support the following
hypothesis? Explain.

“The Earth is becoming warmer due to increased amounts of carbon dioxide in the

atmosphere”
Yes  becnast... corton... oxit 13 ééhé? ..... vslels
Lt %ﬁg @r\/ ..... lbm'""y ..... VO NI e

Graph 3.




E sample: Response 2

Section 2: Applying knowledge to form an opinion

Since the Industrial Revolution of the 1800s, human activity has been contrlbutlng
significant amounts of CO; into the atmosphere.

For example, heating water for use in homes can produce CO».

Most people in Australia choose to use electric, gas or solar hot water systems.

Use the information given below to answer questions 8 to 14.

Electric hot water systems

Most of Australia’s electricity is generated by burning coal (carbon) which combines with
oxygen from the air, producing carbon dioxide.

The heat from burning coal boils water, producing steam to drive turbine-powered
generators which produce electricity (electrical energy). Electrical energy is transmitted in
wires to the electric hot water system in our homes. The electric element in the hot water
system heats the water.

Energy Diagram 1 shows the energy changes that occur when electricity from a coal-fired
power station is used to heat water in an electric hot water system at home.

Energy diagram 1: An electric hol-water system

Chemical Heat Heat Kinetic Kinefic Electrical Heal
energy in energy in energy in energy in energy in energy in energy in
coal flame sleam turbine generator wires water

Kav anergy transferad or transformed
' - 'the widtn of "ne aTow ngicates j _  waste
- *ne amourt of energy rensferaa - heat

or trransfarned)

8. Wwrite aword equation for the burning of coal (carbon).

arbhen =t exygen. = Canben. elioxicd....

Use chemical symbols to write a balanced equation for the burning of coal.

Lﬁérzfﬁl’lﬁ»‘w/ .........................................................................................




E sample: Response 2

Gas hot water systems

A gas hot water system heats water by burning
gas.

The gas used in a gas hot water system is mostly
methane (CH,). Methane burns by combining with
oxygen to produce carbon dioxide and water. Cola water=$ “

9. Draw a labelled energy diagram below (similar to Energy diagram 1 on page
12) to show the energy changes that occur in a gas hot water system.

|

H"’ymﬂr

@/Q/ warler_

Geag

10. write a word equation for the burning of methane.

T Y XY S

Use chemical symbols to write a balanced equation for the burning of methane.

11.Does using a gas hot water system produce more or less CO; than using an
electric hot water system? Explain by referring to the energy diagrams.

.....................




E sample: Response 2

Solar hot water systems

A solar hot water system heats water by absorbing
heat from the sun

12. Draw a labelled energy diagram for a solar hot water system.

(;”fj"’é Swy

14.po your answers to questions 8 to 13 support the following hypothesis?
Expiain.

“Our energy choices can affect the amount of CO,released into the atmosphere.”




E sample: Response 2

“Global temperature changes occur naturally, so there’s nothing we can do about it.
Anyway, there’s no problem being a few degrees warmer.”

15. What is your opinion of the statement above?

agree disagree partially agree (circle one)

Justify your opinion by referring to:
« historic and recent temperature and CO; data in questions 2 to 8
« information about energy choices in questions 9 to 13

« Yyour predictions from the model in question 1

U ./....f'ﬁ/.*.c_..g........s.ﬁ.et.;.; ...... ove ... f:..(.’.t.}pm..s ......... ot
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