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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C 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

-

Experiment 2:

Warming of floating sea
ice

Modelled by melting ice
floating in a beaker of
water.

Before warming

5 ice cubes
(crushed)

After warming

Bl

Experiment 3:

Warming of ice on land
Medelled by melting ice
above a beaker of water.

§ice cubes
(crushed)

e

\ Water

level

After warming

_
™

I




C 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.

fall

no effect

WARH ING TRE OLERNIC pOPTERS CAUSES

Warming of ice in
the Arctic Ocean

The Arctic ocean
is

s about twice the
size of Australia

» mostly covered
by floating ice
about 3 metres
thick.

rise
fall

Warming of ice in
Antarctica

The continent of
Antarctica is

« about twice the
size of Australia

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

rise
fall

(no effect




C sample: Response 1

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

Use the evidence below to answer questions 2 to 5.

Falling
snow

Vostok
drilling ring

*Interglacial warm periods are warm times between ice ages

400 000 years.

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
3.6 km
400 000 years. & deep
7Laverage global temperature is the mean temperature of the air at the Earth's Ice layers
surface 400 000
ear-old
N\
Graph 1 shows the results of this investigation.
Graph 1
o ’\HH\HHHHI" TTTTTTT
° B - | *interglacial warm periods : i _.4‘,L - ! ’,
@ ‘ \ N | |
- 164 M - _
N Ty ) i
o 12 - H ! - I - o
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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.

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

IV THE BRST 400, 00O YEARS |, Thete Wite WIREALOUGL Wwalm ReROpS




C sample: Response 1

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

v THE NEXT 20,000 eS| Tue ciloBAL TeHPalATUNE LOULD

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.

OVERZ THE PNRST 20000 HEARS ) THE POLREZ (e S wewe Reen)

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.

GRAPH 1 AND THE MODEWING X PeXAMENTS DO: SUPPDLY Tre .
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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”

THE &ADENLe IN et 2 AND 2 $oes surPolr T THE HUPOTHES)S .

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

25 THE MDUSTRAVRL ZEVOUATI DM BeCAME pMORE APVANLED, Tre




C 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 electric hol-water system

LN
L)
[1L]
o,
iy
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° “.“
@
SRR,

.
SEY
Chemical Heat Heat Kinetic Kinetic Electical Heat
energy in enefrgy in energy in energy in energy in energy in energy in
coal flame steam turbine generator wires water
Ky energy tnansfered or ransformed
_ e widtn of sne g-ow noicotes ' _ wzite
- *me amatrt of energy rarifereg heat
or transfermead)

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

chegod 4+ OYMhenN o CALZBON D\OY IO&




C sample: Response 1

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,4). Methane burns by combining with
oxygen to produce carbon dioxide and water.

Hot water
Colc wateresd

e (35

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.

}
j . e o
AV

CHerial HEBT ent it W / HERT
N PNy A
R i FLAME | e rews
N pAETHANE N wWel

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

METHRNE + OXULER) — CAZEON DIOVIDE AND el

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

CHa + 20, =& O, +2Y%,0

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.

VO THE GOAS HOT WATER SueTeM DOEDN'T ust More  or. LSS oy
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Solar hot water systems

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

HOAT Enelid HEAT eNBY et enbiled)
N LOUeaub IN STEAM N Te

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

SOURA-HMUT WETEL SMSTOMS DD NGT Ay (O3 HpuSE There

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

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

THE QUESTIONS & TO 1> DOES SUPPORT THE v PBTHENS ' entrdeM

ONTO THe R .




C sample: Response 1

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

15.what is your opinion of the statement above?

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

AND TUOT THELE'S NOoTHIng e TN TO AeuT LT« THERE
THELEFOLE , TRE PASE AND FAUS 0F THE CUBAL TEMPCLATULE
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C 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

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

/ level

After warming

Experiment 2: Before warming

Warming of floating sea
ice

Modelled by meilting ice 5 ice cubes
floating in a beaker of (crushed)
water.

After warming

wader
leve)

Experiment 3: Before warming
Warming of ice on land
Modelled by melting ice

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

\ Water

level

After warming




C sample: Response 2

Section 1: Interpreting evidence

1. Use your recorded observations from Modelling the effect of global warming on
sea levels to complete Table 1.

Table 1
Global warming | Effect on sea level Use the observations from the modelling
event (circle your experiments to support your prediction.
prediction)
Warming of water
in the oceans 0T capandls. cohen. ...
+ The oceans eated
e | | A
thirds of the
Earth's surface. g | —————————
I
Warming of jce in .
the Arctic Ocean /cema//'saﬂc/'/aéﬁ ......
The "‘"’f; Space.of. disalaced. wokr
rise » .
. about twice the ....SQ...ﬁee_.ry.{hz(y...femms .....
size of Australia fall

e < =2, < X -
« mostly covered e

by floating ice @

about 3 metres
thick.

Warming of jce in

Antarctica | | ... nwe mdﬁ@ﬂo/ﬁaa ........

The Nof ;
A . [axﬁc/w///addrﬁ%a:‘
. about twice the e A oates. and. ooease.......
size of Australia fall %ﬁ {4’_ 2 . 5

» covered w'ith a no effect

fayerofice | T T e
about 2

kilometres thick.




C sample: Response 2

Use the evidence below to answer questions 2 to 5.

In 1995, scientists at Vostok Station in Antarctica drilled

! ; . SITEE " Falling ™. |} Vostok
down 3.6 kilometres and retrieved ice cores containing air . snow - [ |drillinging
bubbles which have become trapped in snow over the past SRR R
400 000 years. ~rrhayersoty o

By analysing the air in the bubbles, scientists were able to
calculate the Taverage global temperature over the past
400 000 years.

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

Graph 1 shows the results of this investigation.

Graph 1
o TTT T T T T T T T T 171711
° *Interglacial wan<| pe/ri.\ds
@
-
£ /
= 74
a \ A L
=
5 0\ N \
3, ARAY) : /
o 8 i
e ad Yiha :
o 6 v N y
© S !
2 i
E 2 **Ice ages
<, L]l
-400,000 -300,000 -200,000 -100,000 Preosent 100,000
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.




C sample: Response 2

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

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.
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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”

i E0CCRMy. e demperathue. has. s
.. a0, axdEase. in.. (D, . coniS0s.. Sa..
/nﬁ’)yO/Jmlon/wa%/a/ét/af/(al@

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

af the. otter. bud. The. drps.. . demperodis
AR (?C'fﬁm/"-[ned' ...............................................................




C sample: Response 2

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 transmitied 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.

Erergy diagrem 1: An elechic hot-waler system

Chemical Heot Heat Kinetic Kinehc Hectrical Heat
energy in ensrgy in energy in anergy in energy in energy in energy in
coaf fiame steam turbine generafor wires water

Kevy enegy transfered or fransfermed
_ {the width of e arow indicates I _ waste
- $re amouwnt of energy transferred ~ heat
or transformed)
I L

8. Write aword equation for the burning of coal (carbon).‘
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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,4). Methane burns by combining with
oxygen to produce carbon dioxide and water.

Cold watermm)

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.

i

(113

Heod enerqy oM ﬁ’*‘
hme+ ougmendo  Heod enerqy
male Goq m s ond

wodes

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.
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C sample: Response 2

Solar hot water systems

A solar hot water system heats water by absorbing
heat from the sun
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13.Does using a solar hot water system emit CO,? Explain.
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14.p0 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.”

o Sesy ME 5. eter 1. use..means. fy....

Meast meecs. &g ehich. SS. eaergy.....
Sl B S APt o BACA e




C 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

» your predictions from the model in question 1
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