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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B 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
Woter

: Level

Experiment 2:

Warming of floating sea
ice

Modelled by melting ice
floating in a beaker of
water.

Before warming

5ice cubes
(crushed)

“After warming

\w&u

Leve |

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

5 ice cubes
(crushed)

\ Water

level

After warming

WQ‘I'U
Lg,vd

K




B 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

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

fall

no effect

-lo.expeiment. Lwaker o). cose. when.
He. .w.e:fst .Was. ;7?44’4 ...... et

=~ Singe.. theaers. s much. ocean Gvea.a small....

dmse,mhmyww\)\uuvswm

Warming of ice in
the Arctic Ocean

The Arctic ocean

1S

« about twice the
size of Australia

« mostly covered
by floating ice
about 3 metres
thick.

rise

fall

ne.effeck oo ruodbec. Jevedse
- Floaking ice. in the Archic. sheuld. hawg.io...

Warming of ice in
Antarctica

The continent of
Antarctica is

« about twice the
size of Australia

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

fall

no effect

hmmcw»&rwhmm&a% .....
'.l <. Antarchca. shanld havs. smiler <£lect.

= Sings.. the. aroment.of. et {n. Antnecica ..

Sco-




B 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 snow drilling ring
bubbles which have become trapped in snow over the past
400 000 years.
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. « Geep
7Lanve.fage global temperature is the mean temperature of the air at the Earth’s Ice layers
surface 400 000
ear-old
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.




B sample: Response 1

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

Pﬂ&&b‘:(:,‘jowvtomzmmﬁt ...............................................................

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.

f@..m.&_zc_z_aaa.gm4g.zo.<e.¢._tmmm__.m.mm.mm@uﬂ.
This. means. Hhak. sea leoeds soihdh heave. o okl B
p 1T VO S

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.

YM,NMAW@MMWMWJMaSOOLUgm% o,the
fmpomfwbwmfwﬁwer%my(:%tw@jm%smw
Lol hean. Lowes bro Wbl Hhou . e likte. Hhia Lor. abask
30,000, yeas, the. Morelon. Bay landa . 1asdd. haun. betns. cameded
ot 288anh @b




B sample: Response 1 l

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

7.

hypothesis? Explain.

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

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

Msmmcd,bnczozmamﬁ/%&howfwgolbﬂ&
%PWFWMWM@LMWMﬁamwz




B sample: Response 1

significant amounts of CO; into the atmosphere.
For example, heating water for use in homes can produce CO-.

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

Electric hot water systems

oxygen from the air, producing carbon dioxide.

Section 2: Applying knowledge to form an opinion
Since the Industrial Revolution of the 1800s, human activity has been contributing

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

Most of Australia’s electricity is generated by burning coal (carbon) which combines with

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 elechiic hot-water system

N
C
1]
A,
A

-
o,
7,

".“
@
S, |

Neivz
Chemical Heat Heat Kinetic Kinetic Electrical Heat
energy in energy in energy in energy in energy in energy in energy in
coal flame sieam turbine generator wires water
Key energy ransfemed or transformed
_ {the widih of Ihe arow indicotes ' wasta
- the amount of energy transfemed hegt

or transformed)

N

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

coal+ Fice = heak tkinekiceness = heatt elochnc eramy

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




B sample: Response 1

Gas hot water systems

A gas hot water system heats water by burning

gas. N1
The gas used in a gas hot water system is mostly

methane (CHa). Methane burns by combining with Hot water
oxygen to produce carbon dioxide and water.

: = (3as

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.

JLL

&

" ex cnugj
fn wad’e_(‘

|

Chemical entrgy

Heat
EM"S in Enefm m
M?"’L»@.n& Flame

A C/O"L

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

........mf,ﬂ/.\a.».m.fcﬁm F heak 1.2 3amade i

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.

An..electric. hotwedee. system. prodics. e (02 because
@Cﬂ‘%kw%dzmmkeq/mfhwﬂ&@mkuh
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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.

\IKJL j

e =>m

encay enenyq Hea}
o Sun n co“td'or
Vi w +ff'

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

14.00 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.”

Yﬂéusw»ghnjLCOLCynmdﬁnjpmM ..... will mncoomss




B 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 2to 8
- information about energy choices in questions 9 to 13

» your predictions from the model in que'stion 1

.......... |...ageee. wth. e pork. o the. stalemedk.. 3hak..........
S48 alobak.... mpeealins changes. arane. sotumllyy Quusdioms
228 ood. Ion It bans... Tunpralict. gaph.. shaws... dhak. glshad..
Junpeatuat..... doth.. dwngo mziomuj 0.0 8gudas.. basika...

.Bwt Idmaﬂmwm«t&wé% ....... 29, W a0, . abouk..
e iaon. Lea k.. vaaoimmlgkmmpm
Ouealoard... T=03. Hovos...asbtosid... Hhake..sbbing.. .o mw..
(Dn..tonmsidiocy.... Prodoschs.. vedus. (On enmssinnd ytherfioc.
Wﬁyvba&MWTMM&?mBMW%
b&vnjmfmolzﬂmww]zmmsh@kbdmgew

%WMM%WQSMMMQLWWW
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B sample: Response 2

Recording sheet

Modelling the effect of global warming on sea levels

Observations

Draw the water levet 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

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

5ice cubes
(crushed)

\ Water

level

After warming




B 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
event (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

..... (o olierundr @as. from. edguinadat

Warming of ice in
the Arctic Ocean

The Arctic ocean
fs rise

« about twice the
size of Australia fall

» mostly covered C,:;gc?

by floating ice R

about 3 metres

thick.

fmawuwrywmmuz,

bt st d . thadt L. e that. .
/@MJMMLM:W/M&( ..............
| . malted.,..ct had . 210 et 071

the nmttr (eved,

Warming of ice in
Antarctica

The continent of

Antarctica is ( ri;e\

« about twice the

size of Australia fall
« covered w_ith a no effect
layer of ice
about 2

kilometres thick.

. exrunmend. 3, the elata el 10ry




B 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 drilling ring
bubbles which have become trapped in snow over the past L
400 000 years. Layers of
By analysing the air in the bubbles, scientists were able to
calculate the faverage global temperature over the past ice core

K 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 00'3
AN,

Graph 1 shows the results of this investigation.

Graph 1
o L T T TTT T T T T T 11T
° - *Interglacial warm p%i_xds
2 s 4N N
=
Z ( )
o “
g- 12
E 10?\[‘ P !
= \
. —l {
g ° ) “\/ K
o 6 o A\ N
o it e —
g 4 \ ]
= I ek
g 2 Ice ages
<, Ll
-400,000 -300,000 -200,000 -100,000 P 0 . 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.

7MwﬁanWdJmemcwd
....mw? ...... ﬂwm%/ayﬂwmmmﬁftm; ............
@




B sample: Response 2

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

Lo e pateng et LAl TRGICLL L SO
O I PAAA . 2D RO 8.0ttt S8t b

....a.Lc.a.fmf,....M...a..qée.apﬁ../m.u, ...........................................................

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.

TRt and. e dta. R cre el U8 Aeaditd,. . baiha.. ...
Cliyey #1re (nJCa ‘(/‘tlJ’ s thdicared b Hae olatspatieris
mdcle th  guesfron L.

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.

Mo, Cecange k. iadaiadid. L. e L1 8.
//m'gllka'{ﬂm‘llftmdmeﬁuhﬂha.mmmd
e Fioa oA N N
o CKJALA A A i3 LB .... m'm(dnrée.&"ffwyh“w




B 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”

ﬁhwmmwhmauamnmmm«"ymu
HaAt /u,na'd ﬁﬁiwe/ A9 LA N érﬂfr/z 2.

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 opinic

Since the Industrial Revolution of the 1800s, human activity has been contributing
significant amounts of CQ; 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 ir
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 coai-fire
power station is used to heat water in an electric hot water system at home.

Energy diagram 1: An electric hol-water system

. "b

4
ot
|
T
]

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

ke energy ransfered or ransformed
e widtn of -ne aTow noicates I _ voite
“ne amecurt of energy tansferrag - neat

or transformed)

8. Write a word 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. 1

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
Cold walermss)

= (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.

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

.................. Ay bl T Dz AZH 2 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.

...... / nwmjjmafrme?/ma@o/hamw

0 At ... L8 myy,mﬁakmmcﬁdW6ﬂz
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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.”
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B 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.Whatis your opinion of the statement above?
agree disagree Cﬁﬁ/ayll'y.agregj/7 (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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