Climate change
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judgments by providing examples of student responses. The responses
are not an exhaustive set.

Queensland (EQSA% Queensland
Government Studies Authority

Partnership and innovation



© The State of Queensland (Queensland Studies Authority) 2009
Please read the copyright notice on our website.

Contact information:
Information about QCATs is available on the QSA website <www.qgsa.qgld.edu.au>.
Direct questions concerning implementation or receipt of materials to:

Project Officer (Operations)
Phone: 07 3864 0299
Email: QCARadmin@qgsa.gld.edu.au

Queensland Studies Authority Ground floor, 295 Ann Street Brisbane. PO Box 307 Spring Hill Qld 4004.
Phone: (07) 3864 0299 Fax: (07) 3221 2553 Email: office@qgsa.gld.edu.au  Website: www.gsa.qgld.edu.au



‘a lleJano
ue aq 03 pabpnl si
3 ‘Bunesiunwwo)
pue Bunebnsaaul
‘Buipueisiapun
pue abpajmouy
JO [9AS] pajiwl|

e sajelisuowap
asuodsal siy} sy
apeub |jesanQ

'$10840 SII PUD 8BUDYD 81OWIID INOGD UOIUIAO UD UWLIOJUI O] PUD SUOISN|OUOD MDIP O JUSWINBID JUIIUSIDS PUD 82USPIAS 85N 0] :8soding

*S|PWIO) pUD ABojouluIa)
DYIHUBIOS JO BSN [DUIUIL SOYOW B

‘Bulupaw AoAUOD

Ajjpnbapp yoiym swpliboip ABlaus
SMDIQ "S{OWI0) Pa}dadoD 10-65N
S|QUDA UM SUOHDONDS PLiTSOINWIOY
SOIUM “SpuaNBIR-BUIONISUOD PUD
suoloRaid BuOW ‘SUOISNOUOD

\E 2 LARRRARNR RS0 Rl 2500
-

"90UBpINS
ay} JO uonelapISu0d
[BwIUIW UO paseq
uoluido ue pasayQO
Bunebnsanu] B

ROEEaIEoT TS TToEiRTiE ‘

‘ABojoulway

O1JJUBIOS JO SN BWOS
apej\ ‘Buiuesw

3| pakanuod
sweJsbelp ABioug
‘sjew.o} paydaooe
Buisn uonenba
[BOIWBYD B 30N
Buniesiunwwon

‘sjuewnBIo pup suoloipald
‘SUOISNOUOD Ul ABOJOUILUIS} DYYUSIDS Sas(

Buypounwwod

*suoljdasuooald uo pasoq
sisoy}odAy Jo uoiuido up sepIACId P

*92UBPIAS JO UolDIdIS}uISIL

10 $4d82U02 JO UOISNJUOD BUWOS

UIIM ‘©DUBPIAS 8U} JO UOIDISPISLTD
JOWIUILL D UO PasDQ UOIUIdO Lo S1a0 M

‘sisoutodAy 8|qIpalo D
9s50doid IO 9JPNITAS O} ©DUSPIAS S9SN
*92UBpPIAS-8} JO SISAIDUD a3a|dwoou]

Sl 7l "L 9 suoyseno

‘uoluIdo UD WIojUl O} puD sasayjodAy
asodoid pup a4pN|PAS O} JuswnBID
DYIJUSIOS PUD SDUSPIAS ‘DIOP S85N

BuypbiysaAu|

juapnys

*SIOQUIAS [DOIWBYD 081100
BWOS sas00yD “swlbpip ABlaus pup
suolpnba plom sojo|dwod ApiLpg

*SUOHDULIOJSUDI}

puD siajsuply ABISLIE Jsow aiousn||l
pUD Ayuapl swpODIP ABisu3 ‘solo)
1081102 YiIM SB{NULIOY [0DIUIBYD Jsow
SOJLIM PUD.SOQUIAS [0DIWLBYD }081I0D

2l

108l

sobur

Buipupjsiapun pup abpajmou)

92UdI2S ¢ DA — spuswbpn[ Bupipbw o} aping

"sJajsuel) Jo sw.oj
ABisua ajesqisn||i J0u pip
swelsbelp ABioug "soneu

1091100 YlIM SBe|nuwIo)
[BOIWBYD SWOS 8]0JM
pue s|joquiAs |ealwayo
1091102 BWOS 8soyn
‘uonenba piom e
pa1a|dwod Ajenled
Buipuelsiapun

pue abpajmouyy

0 $8¥OW 10 UOISN[OUOD PIIOA D SMDIC M

s
A
Aj

BuypbisaAu|

LIS ¥ €T’ suolsenD

JOP UM JUBJSISUOD suoloipaid
SO3DUI PUD SUOISN|OUOD SMDIJ

e 3ODQPOSY

‘uoolpaid ajqisnoid

‘suololipaid

"90USpINS

[eluswiiadxe uo
paseq ‘| uoisenp ul
suonolpald pljeA ape
Bunebsauj

\ 4

*90UBPIAS

| 9suodsay :9|dwbs q



D 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

Before warming

After warming

water in a flask. Water T Temp Hy()
M Nplvme

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. level
clidinot-
Vit

Experiment 3:

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

5 ice cubes
(crushed)

r

\ Water

level

After warming

4




D sample: Response 1

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
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

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

fall

no effect

Warming of jce in
the Arctic Ocean

The Arctic ocean
is

o about twice the
size of Australia

« mostly covered
by floating ice
about 3 metres
thick.

rise

falf

The. Inacning....0f.. 1 C8. Lh
Hae.... Ak 200 ...
e v £5¥eCt. O IS
watec. level . s, i nds.

been. oqpcivented on......
inge s,

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
kilometres thick.

falf

no effect

The... Naxming......0F... 1. L
Aatatica... Wl g13€. . .......
herquse. the. vce. Wil
et This. IS, Shown.on




D sample: Response 1

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 show drilling ring
bubbles which have become trapped in snow over the past
400 000 years. Layers of
By analysing the air in the bubbles, scientists were able to
calculate the Taverage global temperature over the past Ice core
o 36km
400 000 years. deep
7‘average global temperature is the mean temperature of the air af the Earth's lce layers
surface 400 000
N\ e
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.

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

------------------------------

et nan.. She...ond... 05 e Year e
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D sample: Response 1 l

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

AS...Shbhn... 0. qagh. 2...00... Jage. S.........

Aln0dgh... X0EKE. 000Gkt D¢ ... ala ... LLangES
. Ahe ]\OMH &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.

LR AY.... Chaange.... L. T0C.. JUSE...
20.000..1400xS.....A5...Lhe... At m... LRanges. ...
Als0.. ccding... . 0. AnSWLES. I .........
question. A, the sea levels.  will . jpobably..
vise.. plause... T the. \Witming....of .. wata:

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.

ey DeBUSe..20..000....|plars....ago. Ak .........
AN AI.... JNBA.... 0. STk ... Y.
aud..... thetkore . Graph.. L. And_the. ...
odelling... Sxerimaints..... \nouildl....Suppert.....
e AL AL SOV




D sample: Response 1 l

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”

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

2002 (5 DONS. At NS, hypethesis
AS..coneck (51T SHopstS M

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

SThe. B . RCming. . atmLy. 5. 2he..

s L3 AM.... Lxplained..... ... aplhs....2...
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D 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 hotl-water system

Chemical Heat Heat Kinetic Kinetic Electrical Heat
eneigy in energy in enefgy in energy in energy in energy in energy in
coal flame steam turbine generalor wires water

ay energy transferea or transformed
’ _ t1e widtn of -ne grow ncicates I waste
- ‘nie ameourt of energy ransferen - regt

or transfarmed)

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




D sample: Response 1

Gas hot water systems

A gas hot water system heats water by burning

gas. nf

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.

Hol water
Colo wataresly

&= (Gas

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.

| = @

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

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

HAH 0 AM = D0 o

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.

Hsing..0. Qas.. et water..Systeaa. JIL..........
PUAUCENeSS...L0u.. Hrgna s aSiiag.. ... Eleckic..
bk wmer. System.. QS Shona.. V)




D sample: Response 1 l

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.

=
E}w@¢@$
Un Wne Sowmes

<l ’Wmél

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

A Slar ot waker. System.. omits. (0. 4s....
Shown. L5, QO T N

14.po 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.”

... WOIHZY lN@ USB \’r W\“ Odkact. o
tuch. B0 ¥ 1 Q!.eagf.’d ........ b the
..mw.osp.m.em .........................................................................................




D sample: Response 1 l

“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 ‘di§gg_r§9/ 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

do.... comething.... 04E... 4 hag.... AtniSphere..
Sl it Live..in. Keleviing. back..

WG 0N DuL.. Cnegy. Lron. The..
PIALAT00S. .. .. GUEHTLA.... 2 .. LA
See....that. dependiag.....dna.... the.. ) lobal
NANNY.... £Vt g ... Cam.. SHIL. pradict
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D 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

A

Experiment 2: Before warming

Warming of floating sea
ice

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

After warming

' j\ ey

Experiment 3:

Warming of ice on land
Modelled by melting ice

above a beaker of water. 5 ice cubes

(crushed)

\ Water

level

After warming




D 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
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.

2

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.

fall

no effect

Warming of ice in
Antarctica

The continent of
Antarctica is

« about twice the
size of Australia

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

rise

fall




D sample: Response 2

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 snow drilling ring

bubbles which have become trapped in snow over the past ‘

400 000 years. oy

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

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

400 000 years. & Geep

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

surface 400 000

Falling Vostok

year-old
e~

Graph 1 shows the results of this investigation.

°C

Average global temperature

Graph 1
2 T T T T
8 -4— *Interglacial warm p%ixds
‘ SR RRERAY Y |
N ‘\
0 v\ V —
\
8 N N T
N v X
6 N .\'
R S R |
4 T 1
2 **Ice ages
. il RN
-400,000 -300,000 -200,000 -100,000 0 100,000
Present
Time before the present (years) time

**lce 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

Describe how the average global temperature has varied over the past
400 000 years.
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3. Use any patterns in the graph to predict how the temperature might change
in the next 20 000 years. Explain.

T behee Yheb  He bempesetics. . tntl....00... om0 (oo

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.

Dac Mo pab 20.008 yeers K gearh dFenh e een e b
Ln.clf"'—ﬂ[/é%f& rere.. K. 2 e Leh e el Aavk......

Aboriginal stories record that the Moreton Bay islands were once part of the mainiand,

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.

i cwq,-l-d%e/v ..... e emp.cs chcs. qunc.. .. foof ... SOUE%
..yzm...i«m..\n«m..v:m-:b.-...‘i(.\.-.a...cm!a..ce:f.ss....sm...éwze..{c...mgx.é..@m. .......




D 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”
e b btperm ..... mert canken .y heyy. fe beeeod ke
/46/W>/44ev,r»%-e—’ﬂ«¥fm iocben S A Baom. aones

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

of transformedi

Chemical Heat Heat Kinetic Kinetic Electrical Heat
energy in energy in energy in energy in energy in energy in energy in
coal flame steam turbine generator wires water

Ky energy ransfered or ransformeg
' _ 'tne widin of “ne amow ncicate: I waoste
- “ne amevrt of enargy rronsferes heat

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




D sample: Response 2

Gas hot water systems

A gas hot water system heats water by burning

gas. .1

The gas used in a gas hot water system is mostly
methane (CH4). Methane burns by combining with
oxygen to produce carbon dioxide and water.

Hul wa'lsr
Colo watermmd

= 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.

=
£

Aﬂc\ u\z{j\’

becks A

10. write a word 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.

4 al 5{'[/"“’%....3” will b\;rh ool an& Qoxl .S feeok o~ T
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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.

O Mo s
S

R Ty

14.po 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.”

‘y» ...... & {s....t':r—..r.t...,j;.l.'er..,..r.-»,-,-;.;.x'...5,-.....%_»;:15...?.55 ...... ST N URRN




D 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. Whatiis your opinion of the statement above?

agree disagree partially agree (circle\onhi

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 question1)

el bempsedbunc.. s chomen sl Stcun.. nekali. but. ...
A Yo we gen ol b loar MmO Gooph..Zed
Korms o it othadl oo B B Logeceats. .
7‘[4“ e tf.. a Bl ety R o teopratis_ il il neso




