Australian -
@ \ CURRICULUM Work sample portfolio summary

Science Year 9
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WORK SAMPLE PORTFOLIO

Annotated work sample portfolios are provided to support implementation of the Foundation — Year 10 Australian
Curriculum.

Each portfolio is an example of evidence of student learning in relation to the achievement standard. Three portfolios
are available for each achievement standard, illustrating satisfactory, above satisfactory and below satisfactory
student achievement. The set of portfolios assists teachers to make on-balance judgements about the quality of their
students’ achievement.

Each portfolio comprises a collection of students’ work drawn from a range of assessment tasks. There is no pre-
determined number of student work samples in a portfolio, nor are they sequenced in any particular order. Each work
sample in the portfolio may vary in terms of how much student time was involved in undertaking the task or the degree
of support provided by the teacher. The portfolios comprise authentic samples of student work and may contain errors
such as spelling mistakes and other inaccuracies. Opinions expressed in student work are those of the student.

The portfolios have been selected, annotated and reviewed by classroom teachers and other curriculum experts. The
portfolios will be reviewed over time.

ACARA acknowledges the contribution of Australian teachers in the development of these work sample portfolios.

THIS PORTFOLIO: YEAR 9 SCIENCE

This portfolio provides the following student work samples:

Sample 1 Investigation report: Chemical change
Sample 2 Research report: Chemical change
Sample 3 Investigation report: Solar oven
Sample 4 Investigation report: Refraction of light
Sample 5 Written test: Changing Earth

Sample 6 Worksheet: Ecosystems

Sample 7 Venn diagram: Control and regulation
Sample 8 Research report: Bionic eye

Sample 9 Digital presentation: Plate tectonics

In this portfolio, the student explains chemical processes with reference to atoms and energy transfers (WS1, WS2)
and describes examples of photosynthesis and combustion as important chemical reactions (WS2). The student
applies the wave model of energy transfer to explain phenomena (WS3, WS4). The student explains some global
features in terms of geological processes and timescales (WS5, WS9) and provides a simple analysis of how
biological systems function and respond to external changes with reference to interdependencies (WS6, WS7). The
student explains how technological factors have influenced scientific developments (WS5) and predicts how future
applications of technologies might affect people’s lives (WS8).

COPYRIGHT

Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, you may view, download, display, print,
reproduce (such as by making photocopies) and distribute these materials in unaltered form only for your personal, non-commercial educational purposes or for the non-commercial educational
purposes of your organisation, provided that you retain this copyright notice. For the avoidance of doubt, this means that you cannot edit, modify or adapt any of these materials and you cannot
sub-license any of these materials to others. Apart from any uses permitted under the Copyright Act 1968 (Cth), and those explicitly granted above, all other rights are reserved by ACARA. For
further information, refer to (http://www.australiancurriculum.edu.au/Home/copyright).

rl C rl]_a rl AUSTRALIAN CURRICULUM, .
ASSESSMENT AND
C C C RSSOi%Ng AU':!ORITY 2014 Edition Page 1 of 44



http://www.australiancurriculum.edu.au/
www.acara.edu.au/default.asp
http://www.australiancurriculum.edu.au/Home/copyright

Australian -
@ \ CURRICULUM Work sample portfolio summary

Science Year 9

Satisfactory

The student demonstrates the capacity to design questions that could be investigated using a range of inquiry
skills and methods, including the control and accurate measurement of variables and systematic collection of
data (WS1, WS3). The student analyses trends in data (WS1, WS3, WS4, WS9), identifies relationships between
variables and reveals inconsistencies in results, suggesting specific improvements to improve the quality of
the evidence (WS1, WS3, WS4). The student uses appropriate language and representations to communicate
findings and ideas (WS1, WS2, WS3, WS4, WS5, WS6, WS7, WS8, WS9) and designs text to communicate to
specific audiences (WS1, WS2, WS9).

COPYRIGHT

Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, you may view, download, display, print,
reproduce (such as by making photocopies) and distribute these materials in unaltered form only for your personal, non-commercial educational purposes or for the non-commercial educational
purposes of your organisation, provided that you retain this copyright notice. For the avoidance of doubt, this means that you cannot edit, modify or adapt any of these materials and you cannot
sub-license any of these materials to others. Apart from any uses permitted under the Copyright Act 1968 (Cth), and those explicitly granted above, all other rights are reserved by ACARA. For
further information, refer to (http://www.australiancurriculum.edu.au/Home/copyright).
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Science Year 9

Satisfactory

Investigation report: Chemical change

Year 9 Science achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students explain chemical processes and natural radioactivity in terms of atoms

and energy transfers and describe examples of important chemical reactions. They describe models of
energy transfer and apply these to explain phenomena. They explain global features and events in terms of
geological processes and timescales. They analyse how biological systems function and respond to external
changes with reference to interdependencies, energy transfers and flows of matter. They describe social and
technological factors that have influenced scientific developments and predict how future applications of
science and technology may affect people’s lives.

Students design questions that can be investigated using a range of inquiry skills. They design methods that
include the control and accurate measurement of variables and systematic collection of data and describe
how they considered ethics and safety. They analyse trends in data, identify relationships between variables
and reveal inconsistencies in results. They analyse their methods and the quality of their data, and explain
specific actions to improve the quality of their evidence. They evaluate others’ methods and explanations
from a scientific perspective and use appropriate language and representations when communicating their
findings and ideas to specific audiences.

Summary of task

Students had investigated a range of chemical reactions and explored the use of the atomic model to explain and
predict chemical processes. Students had been introduced to the classification of endothermic and exothermic
reactions and some everyday applications of these.

In this task students were asked to work in groups to investigate the energy changes involved in chemical reactions.
A range of chemicals and equipment was provided. Students were required to develop a question, design an
appropriate method and select ways to present their data in a scientific report appropriate for an audience of their
peers.

Students were advised of the following safety precautions when handling hydrochloric acid: be careful to
avoid skin contact as well as clothing contact; wear safety goggles at all times while handling the hydrochloric
acid and report any spills immediately.

The practical component of this task was undertaken in three lessons. In the fourth lesson, students completed their
written investigation report individually under test conditions. A set of guidelines for writing a practical report was
provided.
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Investigation report: Chemical change
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Investigation report: Chemical change
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Investigation report: Chemical change
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Investigation report: Chemical change

Annotations
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Investigation report: Chemical change
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Annotations (Overview)

Annotations

Analyses evidence to identify the
relationship between concentration and
temperature change and provides an
explanation with reference to atoms and
energy transfers.

Justifies the reliability of the data with
reference to the number of trials.

Uses data to justify conclusions and
explains the nature of an exothermic
reaction.

The student uses language and representations to communicate science ideas to a specific audience.
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Research report: Chemical change

Year 9 Science achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students explain chemical processes and natural radioactivity in terms of atoms

and energy transfers and describe examples of important chemical reactions. They describe models of
energy transfer and apply these to explain phenomena. They explain global features and events in terms of
geological processes and timescales. They analyse how biological systems function and respond to external
changes with reference to interdependencies, energy transfers and flows of matter. They describe social and
technological factors that have influenced scientific developments and predict how future applications of
science and technology may affect people’s lives.

Students design questions that can be investigated using a range of inquiry skills. They design methods that
include the control and accurate measurement of variables and systematic collection of data and describe
how they considered ethics and safety. They analyse trends in data, identify relationships between variables
and reveal inconsistencies in results. They analyse their methods and the quality of their data, and explain
specific actions to improve the quality of their evidence. They evaluate others’ methods and explanations
from a scientific perspective and use appropriate language and representations when communicating their
findings and ideas to specific audiences.

Summary of task

Students had been introduced to the atomic model and the ways in which this could be used to explain chemical
structures and processes. They had investigated a variety of chemical reactions and classified them as endothermic
or exothermic, linking this to energy transfers and transformations.

In this task, students were asked to research how chemical changes impact on society and develop a report suitable
for a general public audience. Students were given two weeks to complete the task outside of class time.

rl C rl]_a rl AUSTRALIAN CURRICULUM, .
ASSESSMENT AND
C C C RSSOi%Ng AU':!ORITY 2014 Edition Page 9 of 44


http://www.australiancurriculum.edu.au/
www.acara.edu.au/default.asp

Australian
@ ‘ CURRICULUM Work sample 2

Science Year 9

Satisfactory

Research report: Chemical change

Annotations
Introduction
The difference between a chemical change and a physical change is that a physical change is Describes chemical changes as involving
the change of one substance’s state, for instance the evaporation of water to create steam. changes to the chemical composition of
Such a change is easily reversed, because the substance’s chemical composition, or substances.
molecular make up, remains the same (in this case H,0). A chemical change however is not
easily reversed, due to the fact that one or more substances, or reactants, react to form a
product (or products), therefore changing the chemical composition of the substance, for
instance the decomposition of H,0 to make H, and O. A chemical change however can be
indicated by a change of state, but the change of state of two or more substances, unlike
the physical change, which involves only one.
Chemical changes occur in two types, natural and man-made. Natural chemical changes Describes examples of chemical
occur in nature without any human influence. Examples of natural chemical change are reactions and indicates why they are
photosynthesis, which is water and carbon dioxide which react to create glucose and oxygen important.

with the help of the catalyst sunlight, oxidation, and digestion, which is the process of food
being digested to form nutrients and waste products. Man-made chemical reactions are
reactions that would not occur without human influence. Examples include combustion, and
although it occurs naturally, it has been utilised by people for warfare, energy production,
and even entertainment, nuclear, and batteries, both of which are used as a source of

energy.

Chemical reactions such as the examples stated above are used by people in everyday life in

order to address common problems. For example, combustion is used every day by people ) ) .
Explains energy transfer in exothermic

across the world. Combustion being an exothermic reaction, gives out energy, thus . .
chemical reactions.

producing heat. Because it produces heat it is utilised by people in order to cook and
produce heat to keep warm. This addresses problems such as hypothermia, a serious
condition which occurs when in the cold unprotected for long periods of time, and is
potentially life threatening. It addresses hypothermia because the heat produced warms the
blood and therefore the body. It is a proven method of countering hypothermia and
therefore is effective. Another application of combustion is the fact that many food sources
have to be cooked in order for them to be edible or of nutritional value and the heat once

again provides a way to do so.

The chemical change combustion has benefits and disadvantages in its natural occurrence.
When combustion occurs naturally, its advantages are that fire encourages germination in

many plant species, and it produces wood ash, and when wood burns, nitrogen and sulfur

Copyright
Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Satisfactory

Research report: Chemical change

Annotations

are lost as gases, and calcium, potassium, magnesium and trace element compounds
remain. The remaining carbonates and oxides are valuable liming agents, raising pH, thus

neutralizing acid soils. Soil that is acidic and low in patassium will benefit from wood ash. Applies knowledge of chemical reactions

These two results of combustion are advantageous because they help to improve and energy transfer to explain in detail
biodiversity, improve and strengthen many of the next plants to grow there, and therefore the positive and negative social and
improve future ecosystems that will form there, due to the germination of the plants and environmental implications of combustion
the benefits of the nutrients released when wood burns. If combustion in nature however is reactions.

not controlled it can develop into a bushfire, a form of natural disaster, which is destructive
to ecosystems and biodiversity and endanger the lives of people and their properties,
because they are very hard to stop and burn all in their paths. Such losses are very
disadvantageous because when plants are burnt and killed it also reduces the amount of
oxygen produced, which can have negative long term effects because people and other
living organisms need oxygen in arder to survive, and if not enough oxygen is being
produced through photosynthesis, then life on earth will become extinct. Another
disadvantage is that severe fires destroy large areas of land, which results in the destruction
of many habitats and ecosystems, as well as losing biodiversity. Man-made combustion also
has its advantages and disadvantages. One of the major advantages of man-made
cambustion is that after the invention of the steam engine by Dennis Papin and others
during the 18" century. The steam engine used combustion to heat water, turning it to
steam, which powered the pistons which in turn powered the machinery. The steam engine
played a major role in the industrial revolution, which led to many of the technologies
essential to life today, including electricity, an essential to modern day lifestyles in the

developed world. The technologies that have resulted from the exploitation of combustion o
Identifies the role of the steam engine in

in the steam engine has also contributed to the development of transport, which in this o
further scientific developments.

modern era is also essential to the human race. However, the exploitation of combustion by
people has had many negative effects as well. In order for the steam engine to work, it
needs fire to boil the water, and for the fire to be continuous it needs fuel. When fuel burns
it produces smoke, which is a form of pollution. Unfortunately at the time the fact that it is a
form of pollution was unknown, and the fuels used became mare efficient to the machinery,
but worse for the atmosphere. The pollution from machinery will have a detrimental long

term effect on the Earth’s climate, through global warming, which means that eventually,

"Howard, D. (n.d.). Using fireplace ashes in your garden. Retrieved May 19, 2012, from emmits burg:
http://www.emmitsburg.net/gardens/articles/frederick/2004/ashes.htm

Copyright
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Research report: Chemical change

Annotations

unless the use of the pollutants are ceased, the climatic conditions on Earth will be so

severe that it will no longer be able to support life.

As stated before, combustion has both positive and negative implications on the
environment. The positive implications are that when plants are burnt it encourages
germination and the ashes left behind are effective fertilisers. This combination is beneficial
because although the initial burning of the plants destroys many ecosystems, the seeds that
will germinate and grow in their place will be stronger and healthier because of the ashes.
This in turn will create stronger ecosystems and habitats ecosystems. The negative
implications of combustion on the environment are that firstly the smoke produced b firstly
the smoke produced by it is a form of pollutant, and in this modern era, combustion is one
of the most widely used chemical reactions, meaning that the level of poliution is high. With
so much pollution the Earth’s atmosphere and climatic conditions are becoming worse, and
because of this the Earth is likely to be no longer suitable for sustaining life, meaning a mass
extinction. Although combustion has some environmentally positive implications, the
benefits of them are minimal in comparison to the negative implications which are far more

serious, and if not addressed will result in serious consequences.

Annotations (Overview)

The student uses appropriate language and representations to communicate findings and ideas to a specific audience.

Copyright
Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Investigation report: Solar oven

Year 9 Science achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students explain chemical processes and natural radioactivity in terms of atoms

and energy transfers and describe examples of important chemical reactions. They describe models of
energy transfer and apply these to explain phenomena. They explain global features and events in terms of
geological processes and timescales. They analyse how biological systems function and respond to external
changes with reference to interdependencies, energy transfers and flows of matter. They describe social and
technological factors that have influenced scientific developments and predict how future applications of
science and technology may affect people’s lives.

Students design questions that can be investigated using a range of inquiry skills. They design methods that
include the control and accurate measurement of variables and systematic collection of data and describe
how they considered ethics and safety. They analyse trends in data, identify relationships between variables
and reveal inconsistencies in results. They analyse their methods and the quality of their data, and explain
specific actions to improve the quality of their evidence. They evaluate others’ methods and explanations
from a scientific perspective and use appropriate language and representations when communicating their
findings and ideas to specific audiences.

Summary of task

Students had completed a number of tasks to develop their science inquiry skills. They had been exploring
sustainable energy use and simple technologies that could be used as alternatives to electric appliances.

Students were asked to research solar ovens and how they work. They were then required to design and build their
own solar oven and test its performance. A template was provided which students used to document their procedure
and findings. Students were required to explain trends and patterns in their data and to complete an evaluation of
their investigation.

Students were warned that handling the solar ovens when hot could cause burns, so protective clothing
should be worn. They were provided with welder’s gloves to protect their hands when taking temperature
measurements.
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Investigation report: Solar oven

Annotations

INVESTIGATION : MAKE A SOLAR OVEN

NAME: MARK

an”
Ist‘sﬂf,} TE THE FACTOR(S) THAT CAN AFFECT HOW WELL A SOLAR OVEN PERFORMS.

WHAT T

1) “WHAT IS A SOLAR OVEN’? (RESEARCH ON THE INTERNET)

A Seice Oven r Soloc coplker 15 o Clevace v G UMY "\nll({\lhiﬁj

l"i NexQu_ Souvte
e

2) WITH A DIAGRAM EXPLAIN HOW A SOLAR OVEN WORKS. (FIND EXAMPLES/EXPLANATION ON THE NET)

A Solor Oven  (WorkS m$+u\rr.‘r\f5 \\(T&AV\\' \’Ou\"ﬁ L:\'ﬂ M tne  San

inte _nent. The WSM 15 rtflocted ond divecttd the the

tentre of e oven . The eabee eedH (o be o dourk cp0t
0% bro dnrk olor wll ahsoh the heab. The (op of 4@

pwen S Covered n Q\\U\(\ Wrap o cleos QllN;’bl/@Uk%tua

— @lecy cordborrt

Page -2
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Science Year 9

Satisfactory

Investigation report: Solar oven

Annotations

3) My SoLAR OVEN!!
- DESIGN A SOLAR OVEN THAT YOU CAN MAKE IN 2 OR 3 LESSONS.

WITH A LABELLED DIAGRAM (SHOWING THE MATERIALS USED), EXPLAIN THE CHOICE IN THESE
MATERIALS AND HOW YOUR SOLAR OVEN WORKS.
- NOW BUILD YOUR OVEN AND TEST IT

FOLLOW THESE STEPS...

Due _soior pven  (orks by cekleching  the  suns neotr  raud
- -

of the alemeawane $orl Rellecters orms concenkrating (b tato

the centre of the green box where o Smol  gor of

Wwoktr will be e v W\l make  vo

Solar _ovens:

one o\ o vloek nvevioe and Yre  other v te

{“\(\Lu) el Yot b 095 tored un Al Some awmount of

=a VOhY ound oftec o pecvod OF e e will Meosure

P rempecokute O fne  wratrers Quc

expecitaent 1%

o st \f othe Solac  owa vl g\g\-- holbter wiikh o
Vot nr  winake  unveor:

LABELLED DIAGRAM:

wnnel
F(aee\e clor) — (Gheentrates

' sun Raus o He

Centre S R
y —
v
(owrd \coprd
(over<d 1n
Alfol
Clagrap
Covenry j
Green
B
Page -3
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Science Year 9

Satisfactory
Investigation report: Solar oven
Annotations
PLANNING AND REPORT WRITING SCAFFOLD
Science Investigations & Practicals
Student name
Task SOLAR OVEN INVESTIGATION Date
Other members of your group
INVESTIGATE:
HOW CAN I IMPROVE THE PERFORMANCE OF MY SOLAR OVEN?
Phase one: Planning
Whatls theproblem youare iesagatg: Identifies a question to be investigated.
It the amount of reflectors vawies the heat of (he

Al
Soloce Oven.

What do you know about this topic from personal experience and from science?

Bemovine_One  pacel pon't make rnuch of o chfference
s

bed oo tow  rtemove moce bthe Femperatwre Wil
=

(ontinue

to decrease S the Sun  won't be focused ito the

centre (‘)E the oven-

What variables may affect the phenomenon you are investigating?
‘The amount of hiopt/Sun ¢ Ameunt ok Qucels

- Posthoning o the oven

'/\ﬂ.(3\€ 1;{— the D(‘AI".C\S-
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Science Year 9

Satisfactory

Investigation report: Solar oven

Annotations
Which of the variables are you going to investigate as your independent variable (this is the
variable you will change to see what effect it has on the dependent variable)?
The varioble we Gre Soing Yo investigate a5 the
ndepeactent variohle (S the amount of Bunels.
How will the independent variable be changed in the experiment? Identifies the independent variable and
We will test the cven then remove  One poncl ond  tesp how it will be changed.

Cgoun  @epecbiol thio oroclesy watl nrou one

cef\ect ;h(S so0el Cemmains.

What is the dependent variable (i.e. the variable that responds to changes in the independent
variable)?

The de pendent yarinble 1§ the temperatcre of the

watrer nsige the oven

How will you measure the dependent variable?

We il Dlace o Skmci| oot (‘h‘[ nate r  (Usice.  the Describes the dependent variable and

oven then olace f n fhe sSun fc = 0 per ool O\O {‘LM(yf how it will be measured.

thea we will menSire the tempercture of the woter. This

wall be dene on coch test.

What question are you Investigating?

OR

What hypothesis are you testing? State your hypothesis as a relationship between the
independent and dependent variables.

Does the amsoyot of r\aPlraan& panels affect fhe

temperodure of the <oiar oOven.

Predict what you think will happen. Explain why.
L think thot as we remove the fonels the tempeture
of the oven will decrea®e berouse all  OF the  Sane/LiGhts
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Australian
@ ‘ CURRICULUM Work sample 3

Science Year 9

Satisfactory

Investigation report: Solar oven

Annotations

What variables are to be controlled (kept constant) to make it a fair test? - '
Identifies a range of variables to be

—Tu S o W = SEad s controlled in the investigation.
- Posthonin q) of _the oven. ' Position Lr\Cs (JF the vwader
*Arale of the ponels 1 olurt 1w bem pernbiiie Of puoiker
Descri‘;)e your experimental set-up using a labelled diagram and explain how you will collect
your data.
we will ploce our Solar oven (n  Ihe Su n(pr wocier Fhe n?m) Partially describes a method which

provides opportunities to control and
measure variables.

and, od ooml of woter in @ Smell cep  onfe phe oven . /‘\E—'\rr
X

B omunnbes wWe will wsr o Hhermiometire ke pest tpe temperogure

of the watec,

wWe will teilect our Aela _and vecoocn b n @

o\ welore ovlacung  the Nformaion  Cecoroled
-

vAte G C\)r(‘»oh, 5

Diagram:

Are there any special safety precautions?
The UWght wa get MOy 5O you nowe to ve

coreful not 1o fouCh the gwove and purn gyouwsrelf.
MO i you (0OR " At tine gV Gor boo long vt
may dammage our \gind -

Describes how safety issues have been
considered.

Page- 6
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Science

Work sample 3

Year 9

Investigation report: Solar oven

Phase two: Experimenting

Carry out some preliminary trials. Were there any problems?

Nol all sicles were (eflecting the unht o5 (he Lucht boe
wob 1o HAoSe  bar £ 4 oS
wouldn't hiok de ovtn

forthar Gway o

How did you modify your experiment to fix the problems?
we removed | w}v&chmS conel at Q pfune fo 544
§ % mode o dufferencC ko the temperature.

Collect and record the data you need to test your hypothesis. Draw your data table here.

Title of table:
A

TEMPERATUEE
T‘(\C\\‘L TY|n' 7 Trqo\,{ 7:, (

I@G( 'IQQ

/’:l wevre o ¢

J o
(e8]

A}

<

|

it

NSRS .

How did you make sure your data were accurate?

We mode cure our data  wle

collected was accurate bu\)

f-om-{uci-.r\q) multtiple tricds  ¢cch  wnoer e Scame
- +

tonclition cind rﬂmov.no\ outr lers befort finaino e

e rCACZC +C,m\o<;\’ah« re

Page -7
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Annotations

Trials method and identifies
improvements.

Systematically collects and records data.

Improves reliability by conducting
multiple trials; identifies that outliers
should not constitute evidence.
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Science Year 9

Satisfactory

Investigation report: Solar oven

Annotations

Phase three: Data analysis

What is the best way to present your data? s it appropriate to draw a graph? What type of

graph is most suitable?

USE EXCEL TO GENERATE A GRAPH

o Remember to plot the independent variable on the horizontal axis.

D Remember that the title of the graph should mention both the independent and
dependent variables.

PRINT YOUR GRAPH OUT AND ATTACH TO THIS DOCUMENT

Analyse your data. Are there any patterns or trends in your data? What is the relationship
between the variables you have investigated? Is the hypothesis supported by the data?

Az the Strfoce arec of rrf“/fr/‘m/g Pouncls (pcreasedl So Analyses data to identify the relationship
dig the temperchure opparct from the Sccond and between the number of reflectors and
third  tricds  where  the  Givean G bern apecdure final average temperature of the water.

caropped  shehtlu. O hypo tlesis of " Does the amotirl

of re(‘mw‘hr\a' cone|s quécvt the fempérature OFf fhe

Lol O i Culﬁpﬁrv’«ﬂ 15:7 cuv plofo becoust A5 wH

r\\mwj-(d the arnount of ponels the fempereture alse

choumced
W

Using science concepts explain the patterns, trends or relationships you have identified in your
data. What is your conclusion?
When e took away panelf AHhe ucjvd* inook

notl«‘v\q to veplect 0LL (o e neat ¢scaped Qung

Wadint veing oncentrating. The temperatare gat
neighly when ne nad 2 panels thon when we
el Ahee Mpvobabi_l( becaw/€ Tz Panei €

(00K ey warni »’éftt’ihmzj any u‘@w‘(-

Page -8
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Science Year 9

Satisfactory

Investigation report: Solar oven

Annotations

Phase four: Evaluation
What were the main sources of experimental error (sample size and selection, measurement
error, poor control of variables)?

ln_our tsoerienent we hodl ponr control of varablds becowuse

we CGU/(‘/:'J‘]’G{‘; Dut _Crele _and u% _the % a5 Our heont

ey ce ke we  hed ‘IQrm{d. Ine tead we hoa 0 ySe

I U%H"hox which hoa o be pneld wvery cloSe o the oven

mea.nuhe the, panels weren't of iNuch  (be .

How confident are you with your conclusions? How much uncertainty/error is associated with

your data?

We gre not  wvery conficent wiuth 0upr concludtons beraliff when

Lpics /f 5t turn epn  Hhe I ?A 7 itoeesn 't /()///( o much hen t- Evaluates the method in detail to identify
probable sources of error and suggests

a feasible action to improve the quality of

the data.

bt _the L'OhGJPV Locs lecve vb the hotflr (f JfQ/S b ch

Mmeans the forst brigis  nul/ é(, colaler fthop e tast.

How could the design of the experiment have been improved to reduce error?

e could have moaod<  our  box Siho//tr So tha/ the

heal w08 rhere CONCentiritec/ ©h the art  uhese thy

thor mometre. .

What have you learned about the topic of your investigation? Was the outcome different from

your prediction? Explain.

Our pedu(RONS gpoth €(15 wWoy That e move panels you
_howe, ke keighlr the temperatwve  (n the oven anll we
ond  thatr whot happenecl. Wwen we nad & jpoun eis
G got wp o 16-3% ond ( ponel woy oniy b 3°C.

What have you learned about the methods of investigating in science?

By onducting multipjle triodl you can remove
ary  Qutiiers pinc oweregl t gwt. Thas maker
i+ nove of a £y teot. Fio MOU  can  pmmake F
A _four 185 by srnging € 4emperatfure ek
to treo SFO\J'ﬁY‘Q pi’)(n%J loéfo»«e +V"m/(r;ﬁ? 0&90("”"

Page - 9
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Science Year 9

Satisfactory

Investigation report: Solar oven

Annotations

SO

. Vaud !&"‘,{‘ &l
> s )\
L F S L\

CiF e

Uses a graph to display findings.

o
\
|
>

|
i
|
1
1
|
Wy i I
’ / [
5 S A | A | -
fi=—=— | >
s IR f
: = S ieme el
N I
E —3 = l Bl
! ] =i —— 1 . =
/ [ —
\Of / — I i}
1 —
] = i =
J |
- = ; s e s 18 l 1
e . =na S
m ] | =
f=ti—r =1 s = = ~ —
o i e U
; == ciud =
B, - = = o fis
2 = e 7
. e - =
S 8 1 e st i e e -
7\5—
“ & j Frses i
g |3 —
o] p i i i 2
A
& El il
3

Annotations (Overview)

The student uses appropriate language and representations to communicate findings and ideas.
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Science Year 9

Satisfactory

Investigation report: Refraction of light

Year 9 Science achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students explain chemical processes and natural radioactivity in terms of atoms

and energy transfers and describe examples of important chemical reactions. They describe models of
energy transfer and apply these to explain phenomena. They explain global features and events in terms of
geological processes and timescales. They analyse how biological systems function and respond to external
changes with reference to interdependencies, energy transfers and flows of matter. They describe social and
technological factors that have influenced scientific developments and predict how future applications of
science and technology may affect people’s lives.

Students design questions that can be investigated using a range of inquiry skills. They design methods that
include the control and accurate measurement of variables and systematic collection of data and describe
how they considered ethics and safety. They analyse trends in data, identify relationships between variables
and reveal inconsistencies in results. They analyse their methods and the quality of their data, and explain
specific actions to improve the quality of their evidence. They evaluate others’ methods and explanations
from a scientific perspective and use appropriate language and representations when communicating their
findings and ideas to specific audiences.

Summary of task

Students had been introduced to the wave model of light, and investigated reflection, refraction and total internal
reflection phenomena, including constructing representations to indicate the transfer of energy.

Students were asked to complete an investigation to collect quantitative data to support the law of refraction. They
were required to relate their findings to their knowledge of light waves and energy transfer and connect them to
everyday phenomena.

Students were warned that the use of light boxes presented a low risk of electrocution and burns and they
were required to follow appropriate procedures to ensure the light boxes were set up away from water
sources and not handled when they became hot.

Two 50-minute lessons were allocated to the investigation. Students completed the report independently outside of
class time.
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Science Year 9

Satisfactory

Investigation report: Refraction of light

Annotations

Variables " &?

. ; B i ynedeneg,

Independent T‘he/ m:&axgenée_;,ﬁ e AR o )ehe, Loty _ak

Dependent Oofcrﬁen)f Vot alde. 'b anale. ok rekrc\o\i\ " '\'A\ éE

Controlled to ensure a fair test ‘ i

- Yné. ,n,‘“\f‘wqr\ O 1-\ ¥ C\\‘«A:Q\. < W AN <onne <pak

0. ¢ e D B \ » TIET = . - ,

et "“0“‘)\f ook B Ane came 17 0nXlex M) ! Identifies the independent, dependent
and controlled variables in the
investigation.

Results

Diagram 1

Normal
P
N\
< N
Represents the movement of light
through a more dense medium.
~\I.
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Science Year 9

Satisfactory

Investigation report: Refraction of light

Annotations
Table
Test Trial1 | Trial 2 | Trajl 3
Angle of incidence i 552’ e L7°

Collates data in a provided table.

Light entering glass from air e = ]
Angle of refraction v ';L\ ° i’b” qqﬁ

Angle of incidence \ 2 3“0 Z:ITL«\T
Angle of refraction v % 570 Mg

Light entering air from glass

Discussion

Does the light bend towards or away from the normal as it enters the glass block? Describes the movement of light through
a more dense medium with reference to

,W\é \'\CJ;\'\X UCrQ\S '\ONQ(AS \\’K l\d‘mQ\ X5 ;* eﬂ\'Cr Mﬁi&, the normal.

Which way does it bend as it leaves?

’L\( LYoOAS awcxtj &%) \\f \60\\)28.

Complete the following statement — As light travels from a less dense medium to a more dense
medium it bends Yo wer 0A5 the normal, as it travels from a more dense medium

\e59 9
to a mere.dense one it __ ¥2nd= oWay (oan Mhe  narmg)

Did your findings reflect yourhypothesis? Explain

1he N—Qq\\s A : teldey The  humaleci<s. \n Yhwe
th(r\il“\Qﬂx ’\\r‘& \\o\ﬁ} \r¢né.< )fo\\{-urés \\«C 0O ha)
L{bﬁr ¥a) \(\'L “\(\:\6\\\6@\% WX 6&\3& WY .

W)

What can you determine from your table of results? (What results were similar?)

Te ¢ esaolls  dow Xhok Yhe mq\a o& e dence 1y Analyses data to identify the relationship
ety umlar Yoo \\nz. mnele ok relroachon P AN between angles of incidence and
)
Oﬁ‘%\¢ a&\ AN ‘-,\ WO v S (\ af \O W\f an Q\¢ & {» \,L‘A:‘me refraction.
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Year 9

Satisfactory

Investigation report: Refraction of light

Explain in detail the effect refraction has on either spear fishing, the bending of a pencil in
water, the twinkling of the stars or the variation in the size of the sun (midday compared to
sunrise and sunset).

/ \nihen gnea( ‘\:,\mno Lroher

. \ J %

M :&_A_\c_‘gk;n_mmé__xﬁ}_
3

W A ”tA\‘A’ Pl &, ﬁi{b "?Ofr\ \!K !IE)K(
\ ) Y ‘\N\"\ ;\‘\ SH_ MOt . Nl

on o e
.\ \\' C (o
AT T Ao Yhe  pocnma) ’\\AK rgare]
\po\: <X \\r\& &u.\w N \\-\c oker
Y \ \K X LC‘_
refrac¥ed L,

What errors occurred and explain how they affected your results.

P ecear Yead cecured  wos in ﬂ»rn\ 2. e
cma\r :gc (‘—g_‘rrc\(\ e Xa) (’l\ We\‘m“‘"a“}\m\‘_ﬁ ams\e Yoo

&\y ‘Am\e e \fc» Nne€ v .gL mect o hurae '}(n S~ iﬂ.“}:
cetoved and e el \x wio<ft A ra W actlredély

oe Yo ek poued sgc\s. 7

Conclusion

A"n u)f‘u Xff,e ‘l; l\,-\,g AV wyne ""ri;i \rw&u’\"- 4 ¢ xw
how o sQ\\* b'e,c\ (e d h\C}*f Xheanoh o Y.
\e\Oc.\m Af\s \“J \f\ \\\/ N (‘5( (‘rf ‘\-w\x A

'ﬂh@f (4“""\\>\\)S~ '\"‘r‘z\'\ ER Yo )""\ra’ Q(\\ﬁ \Cﬂ Y Y \ﬂc.\Ae’ﬂ
f-,\n»-\\c)( Yo .‘f\hﬂ 1Mt€ ok peX tadEn ( 7\ om\ e

B A 4 ¢
ﬁ\\’ rev\;fﬁ.c\‘m 1S swadal Yo Ve \rs;le .;:‘»— AR Vs

'»",a afent

Annotations (Overview)

Annotations

Applies knowledge of the wave model
of light to partially explain the apparent
position of a fish when spearfishing.

Identifies possible sources of
inconsistencies in results.

The student uses appropriate language and representations to communicate findings and ideas.
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Science Year 9

Satisfactory

Written test: Changing Earth

Year 9 Science achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students explain chemical processes and natural radioactivity in terms of atoms

and energy transfers and describe examples of important chemical reactions. They describe models of
energy transfer and apply these to explain phenomena. They explain global features and events in terms of
geological processes and timescales. They analyse how biological systems function and respond to external
changes with reference to interdependencies, energy transfers and flows of matter. They describe social and
technological factors that have influenced scientific developments and predict how future applications of
science and technology may affect people’s lives.

Students design questions that can be investigated using a range of inquiry skills. They design methods that
include the control and accurate measurement of variables and systematic collection of data and describe
how they considered ethics and safety. They analyse trends in data, identify relationships between variables
and reveal inconsistencies in results. They analyse their methods and the quality of their data, and explain
specific actions to improve the quality of their evidence. They evaluate others’ methods and explanations
from a scientific perspective and use appropriate language and representations when communicating their
findings and ideas to specific audiences.

Summary of task

Students had completed a unit on plate tectonics and changes to Earth’s crust. They had investigated the
development of the theory of plate tectonics and the evidence that supports the theory. They had analysed a range of
landforms and earthquake and volcanic events to identify the contributing plate movements.

Students were required to complete a unit test following completion of the unit. They had 90 minutes to complete the
test in closed book test conditions. The work sample includes a selection of the test items.
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Science Year 9

Satisfactory

Written test: Changing Earth

Annotations
PART 2 — MEDIUM DIFFICULTY QUESTIONS

4, a) In the boxes below illustrate a convergent boundary between:

i) Continental and continental crust. (Box “A’)

ii) Oceanic and oceanic crust. (Box ‘B”)
In your illustration, be sure to identify the direction that each plate is moving and name the
landform that each boundary produces. Uses arrows to represent plate
movement and shows that the collision
between two continental plates results in
mountain building.

a. Continental crust and Continental crust

!}\ ?:orm\'ng Pro Uk S rangu.
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Science Year 9

Satisfactory

Written test: Changing Earth

Annotations
b. Oceanic crust and Oceanic crust
%rm&'g oreeanic Uses arrows to represent plate movement
trench and shows that a faster moving oceanic

plate subducts to form an oceanic trench.

/,;’/” e~ =

Laster plate
gubducts

b)  Explain why a convergent boundary between a continental plate and an oceanic plate always produces
a volcanic island and a deep ocean trench.

Describes the plate movements involved
in the formation of a deep ocean trench.

Am{rjwdémncww‘yéww&ww Alode.....cund
L DCLLNN ... ﬁlwﬁe ...... ,anamgww(w{cwamlumd ..... L becaddg.. .. s,
so & overrites and goen pyeauds b

S XY

cmrhinentid. fRod....s..thichar. dhon. th.arpand e A cndd. Tha. arcem e

breph..... d5..... Joanach..... hem%&ﬂajaftm/smm&wmﬂa
PLaZr NS /(d»?ﬁ. subelise s
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Science Year 9

Satisfactory

Written test: Changing Earth

Annotations

8. In 1912, a scientist called Alfred Wegener suggested a hypothesis called continental drift.
Wegener’s continental drift hypothesis states that “all the continents used to form a single
land mass, called Pangea, before breaking apart and ‘drifting’ into their current positions”.
Despite the evidence Wegener had collected, his theory was rejected by the scientific
community. However, in light of new evidence the scientific community have revised
Wegener's hypothesis and incorporated it into the theory of plate tectonics.

Justify the following statement: “Without modern technology, Wegener’s theory of
continental drift would never have been accepted by the scientific community”. In your
justification make sure to:

a) Identify one piece of technology that provided new evidence in support of Wegener’s

theory of continental drift
b) Explain one (1) new piece of evidence that has been collected that supports Wegener’s

theory of continental drift - Identifies a technology that provides
¢) Explain how this evidence supports and extends Wegener’s original theory new evidence to support continental

P ,_s;{ evictomie . thad poudd  provids. e drift theory and patrtially describes that
P - o dad i POV ot L evidence.

avrwcem#ﬁﬁw’s%k&aywmic{be«/ww
LA e AT SES o O fl A Kl . ATRNAS AR R
AL e LA TSR, QAo Oy b COMMMe T R

cauning L P&y o moe sligntyf grow bug&'
m%@cﬁé/\.%wmi‘ﬂj/i’ in/ece*.....u..ﬂ.j mwﬁjz ..............

beﬂ/»m/cizafnm%fmNaﬂe/@r;ﬁxwﬁwmlct

.fou ...... sadellilen,.. fo...cdatecd.. ... hai.... ﬁpr ....... QN ATLRINTS.. YR

..ame.fﬁ..... (aimfr; Thus.....enaclance.. Su.lo@m.mﬁew’af&ay

..SM.Z KV T - SR VS =Y TGhd.. ABRDT oo G

Annotations (Overview)

The student uses appropriate language and representations to communicate ideas and findings.
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Science Year 9

Satisfactory

Worksheet: Ecosystems

Year 9 Science achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students explain chemical processes and natural radioactivity in terms of atoms

and energy transfers and describe examples of important chemical reactions. They describe models of
energy transfer and apply these to explain phenomena. They explain global features and events in terms of
geological processes and timescales. They analyse how biological systems function and respond to external
changes with reference to interdependencies, energy transfers and flows of matter. They describe social and
technological factors that have influenced scientific developments and predict how future applications of
science and technology may affect people’s lives.

Students design questions that can be investigated using a range of inquiry skills. They design methods that
include the control and accurate measurement of variables and systematic collection of data and describe
how they considered ethics and safety. They analyse trends in data, identify relationships between variables
and reveal inconsistencies in results. They analyse their methods and the quality of their data, and explain
specific actions to improve the quality of their evidence. They evaluate others’ methods and explanations
from a scientific perspective and use appropriate language and representations when communicating their
findings and ideas to specific audiences.

Summary of task

Students had completed a unit on ecosystems, including conducting field work in their local heathland and
completing a case study on the Biosphere 2 experiment. They had investigated how matter and energy move through
an ecosystem, and the different ways this can be represented.

This task was a revision exercise undertaken at the end of the unit. Students worked individually, with no access
to resources, other than the Wetland Food Web diagram. They were given 40 minutes to complete the task. A
recommended word count was given for the first question as a guide to the level of depth required by students in
their answers.
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Science Year 9

Satisfactory

Worksheet: Ecosystems

Annotations

1. Explain what the “Wetland Food Web” diagram shows. (50-100 words) Explains a food web in terms of feeding

The wefland  food weh  povides an example of g4, relationships and energy transfer.
CCO;‘:;’L?/M e 52 fe/d%’(ﬁ’*é/ﬁ & ée/tvﬂt’n the
g mils aq0t plad l#e : ‘ ;
o P lan wh.ich live m ,‘% T4 s
Where ’H\Q €V)~Q/:ﬂ j{:«s 7LO W})f,] i
'S

Consume~ 4~ /omdu te~ a‘llen‘

2. A poilution leak into the creek that occurred above this wetland caused the water quality to
decrease; all the water boatman died and the mosquitos bred excessively. Predict the possible

effects of these changes on the other living things in the wetland. i j
, Describes some effects of pollution on
the wafe . boatmon died of é el o resull ' specific populations in a wetland in terms

the  +the ol sa pearan @ of the Ao beetle. of interdependencies.
Dfaﬁgoq £ s, {\z.arafs/ aach (’)ero}} & gyl aill haé o
food¥ agc a f‘a_S”—H of 7his. lowever #he ~ed oo,
(g I 7%2 MD,Szm- ?l‘o V\/UM((){ hauve " M’(ﬂ'}\'o . 5 ~
Ane. Serease. QAT e

we 10 an ncrease n fhe M05Z‘4‘/‘O fﬂ‘[ju(oﬂlubm

3. Explain how oxygen and carbon are cycled in this system.

Susaligh® 5 gb% ~bett Lu He walts oot ] Fe Explains how oxygen and carbon (as
whc ]0'0 duces ox By &73 the  animal e to carbon dioxide) are transferred between
/era the ! The <a f’émj A oxle pe duced b the producers and consumers.
a/.'[n/la/i A—ea'ﬂl 1'17 'S '/L"L?n ' é\j the %/pnfg_

4.  Choose one biomass chain that contains 3 consumers and draw a food pyramid. Briefly explain
what the biomass pyramid represents.

The Hfopot ram.ok e presea ts  the Constructs a biomass pyramid that
Era @il beX passe ' i - we shows the relative numbers of organisms

4 4 in a food chain and identifies that a
rotj he eco ijsfpm
. c transfer of energy occurs.

Annotations (Overview)

The student uses appropriate language and representations to communicate science ideas.
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Science Year 9

Satisfactory

Venn diagram: Control and regulation

Year 9 Science achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students explain chemical processes and natural radioactivity in terms of atoms

and energy transfers and describe examples of important chemical reactions. They describe models of
energy transfer and apply these to explain phenomena. They explain global features and events in terms of
geological processes and timescales. They analyse how biological systems function and respond to external
changes with reference to interdependencies, energy transfers and flows of matter. They describe social and
technological factors that have influenced scientific developments and predict how future applications of
science and technology may affect people’s lives.

Students design questions that can be investigated using a range of inquiry skills. They design methods that
include the control and accurate measurement of variables and systematic collection of data and describe
how they considered ethics and safety. They analyse trends in data, identify relationships between variables
and reveal inconsistencies in results. They analyse their methods and the quality of their data, and explain
specific actions to improve the quality of their evidence. They evaluate others’ methods and explanations
from a scientific perspective and use appropriate language and representations when communicating their
findings and ideas to specific audiences.

Summary of task

Students had studied the human nervous and endocrine systems, particularly the role of the central nervous
system, the peripheral nervous system and hormones. They had not explored any aspects of plant responses to
environmental change.

Students were asked to research how plants use hormones to respond to their environment and to construct a Venn
diagram to show the similarities and differences between the plant and animal mechanisms for control and regulation
of systems. They completed their research in pairs over one class lesson and constructed the Venn diagram
summary as a homework task.
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Year 9

Satisfactory

Venn diagram: Control and regulation

Animals

Regulated by nervous
system

¢ Have reflexes to
respond to danger

e Endocrine system and
hormones

¢ Hormones are
produced by glands

¢ Hormones are

transported in blood

Hormones
Both get
stressed
Hormones move
around the
body/plant
Hormones make
the body/plant
grow and develop

.

Plants

Plants get stressed by
lack of light, drought,
heat, wind

Plant hormones are
auxin, cytokinin,
abscisic acid, ethylene
and gibberellins
Hormones control plant
growth, flowering and
when fruit ripens

Use hormones to
communicate between
different parts eg
leaves and roots

Every cell can produce
hormones

Hormones move
through xylem and
phloem
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Annotations

Provides a simple analysis of similarities and differences in animal
and plant mechanisms for responding to environmental change.

Identifies that both plants and animals use hormones to respond
to changes in the external environment and to control growth and
development.

Indicates that body system responses rely on interdependencies
between systems, organs, cells and specific chemicals
(hormones).

Annotations (Overview)

The student uses appropriate language and representations to
communicate findings and ideas.
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Science Year 9

Satisfactory

Research report: Bionic eye

Year 9 Science achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students explain chemical processes and natural radioactivity in terms of atoms

and energy transfers and describe examples of important chemical reactions. They describe models of
energy transfer and apply these to explain phenomena. They explain global features and events in terms of
geological processes and timescales. They analyse how biological systems function and respond to external
changes with reference to interdependencies, energy transfers and flows of matter. They describe social and
technological factors that have influenced scientific developments and predict how future applications of
science and technology may affect people’s lives.

Students design questions that can be investigated using a range of inquiry skills. They design methods that
include the control and accurate measurement of variables and systematic collection of data and describe
how they considered ethics and safety. They analyse trends in data, identify relationships between variables
and reveal inconsistencies in results. They analyse their methods and the quality of their data, and explain
specific actions to improve the quality of their evidence. They evaluate others’ methods and explanations
from a scientific perspective and use appropriate language and representations when communicating their
findings and ideas to specific audiences.

Summary of task

Students had been studying energy transfer in the context of sound, light and electricity. They had considered how
the structure of the eye enables light waves to be detected and how eyes work, including how information is passed
on to our brains.

Students were asked to research how bionic eyes have been developed in Australia, provide a description of how
bionic eyes work, and how they might impact people’s lives. They were asked to produce a brief report on their
findings. They were provided with one 50-minute lesson to begin their research and were required to complete the
task at home.
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Year 9

Satisfactory

Research report: Bionic eye

Bionic  Eves,

fHaw Bionc Ews Work

.%\omc Qje% VS G MmN CaMeyon oo 1S
lottached 4o a pac of gGlasses inCoyma-tion
[ Srom  dhe  cameva s et do o
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(nformeaticn Fram “dhs “can be san
wirelessiy 4o a pracesSor ~thed 15 mflanted
linde  ~the persens QSQ,,'TF\\% s linked o
|Te a Srou{) of electrodes wnadn send
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covldn <ee c«nﬁz\lf\m\g at  all.
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Annotations (Overview)

Annotations

Gives a clear description of the function
of the bionic eye, including how signals
are transferred from one form of energy
to another.

Describes how bionic eyes could impact
people’s lives.

Describes how future improvements in
the technology could decrease the cost
and increase access to technology.

Describes how future developments of
the technology may affect people using
bionic eyes.

The student uses appropriate language and representations to communicate findings and ideas.
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Science Year 9

Satisfactory

Digital presentation: Plate tectonics

Year 9 Science achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 9, students explain chemical processes and natural radioactivity in terms of atoms

and energy transfers and describe examples of important chemical reactions. They describe models of
energy transfer and apply these to explain phenomena. They explain global features and events in terms of
geological processes and timescales. They analyse how biological systems function and respond to external
changes with reference to interdependencies, energy transfers and flows of matter. They describe social and
technological factors that have influenced scientific developments and predict how future applications of
science and technology may affect people’s lives.

Students design questions that can be investigated using a range of inquiry skills. They design methods that
include the control and accurate measurement of variables and systematic collection of data and describe
how they considered ethics and safety. They analyse trends in data, identify relationships between variables
and reveal inconsistencies in results. They analyse their methods and the quality of their data, and explain
specific actions to improve the quality of their evidence. They evaluate others’ methods and explanations
from a scientific perspective and use appropriate language and representations when communicating their
findings and ideas to specific audiences.

Summary of task

Students had begun a unit of work on plate tectonics. They were involved in a series of activities, which they were
asked to compile in a digital presentation to show how their understanding developed. They were asked to develop
the presentation for an audience of their peers.

Students were asked to:

° map recent earthquakes and volcanic eruptions and describe the patterns they observed

° complete a ‘jigsaw’ of tectonic plates and describe how this compared to the pattern observed in the map
(mentioned above)

° develop a hypothesis to explain the observed pattern

° watch a video on plate tectonic theory and present a summary of main points

° select their own analogy for Earth’s structure and explain the limitations of the model

° describe the formation of a number of geological features

° reflect on their hypothesis.

They presented their learning as a slideshow, developing the presentation in class over two lessons.
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Science Year 9

Satisfactory

Digital presentation: Plate tectonics

Annotations

N

ocation of earthquake

volcanoes Lo

Patterns observed:
*Earthquakes and volcanoes
seem to be mostly occurring

Maps the location of earthquake and volcanic events and
describes observed patterns.

s
along the coast lines or across -
islands.

*They seem to occur in similar
places. i

s
5°120° 135° 150° 165° 180" 165° 150° 135° 120° 105° 90° 75" 60° 45° 30° 15" 0° 15" 30" 45" 60° 75° 90°

75

I East I West I East |

X VoLcano X EARTH QUAICE
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CURRICULUM

Science Year 9

Satisfactory

Digital presentation: Plate tectonics

Annotations

Continental plate jigsaw

Observations:

* the continental

— : \ plates do seem to fit

Plate ‘ : ot together like a jigsaw
& *Lots of the

earthquakes and

volcanoes in the map

are on the edges of

the continental plates

Analyses data in both slides to connect earthquake and volcanic
activity to plate boundaries.
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Science Year 9

Satisfactory

Digital presentation: Plate tectonics

Annotations

My hypothesis:

* Volcanoes and earthquakes occur on the edge of
continental plates because the Earth is weak there
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Science Year 9

Satisfactory

Digital presentation: Plate tectonics

Annotations
* The Earth’s surface is made up of tectonic plates that drift Describes key elements of plate tectonic theory.
* Tectonic plates move because of convection currents in the Recognises that tectonic plates move very slowly.

mantle
* They move very slowly — about 10-40 mm per year
* They cause mountains to form, earthquakes and volcanoes,
folding and faulting and ocean trenches along the
boundaries
* There are three types of plate boundaries:
e Transform boundaries - plates slide past each other
 Divergent boundaries - plates slide apart from each other

e Convergent boundaries - plates slide towards each other and
form a subduction zone
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CURRICULUM

Science Year 9
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Tectonic plates analogy

Cracking the shell of a boiled egg is like the surface
of the Earth. Recognises restrictions of analogy: lack of interior layers and
It is like the surface of the Earth because it has plates relative ‘brittleness” of crust.

that fit together like a jigsaw and move up against
each other.

It isn’t like the Earth because it doesn’t have a layer
that moves underneath the surface and it doesn’t
have a hot core. The egg shell doesn’t fold and bend
so it can’t show mountains or trenches.
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Mariana Trench This is the deepest part of the oceans. It was formed because lder’;tiﬁgs ;‘I;e geological processes that have led to a range of
the pacific plate subducted beneath the mariana plate. The geological features.
plates meet at the bottom of the trench. Identifies the slow rate of geological change.

San Andreas fault This is a strike-slip fault that occurs when the pacific plate and
the north american plate grind past each other

Himalayas Started to form about 70 million years ago when the plates
collided and caused the sea bed to fold. The Himalayas are still
growing at about 5mm per year as the Indian plate keeps
moving north about 2cm each year. Lots of earthquakes occur in
the Himalayan region.

Few earthquakes Australia is right in the middle of the indo-Australian plate
and volcanoes in
Australia
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Conclusion

* Earthquakes and volcanoes occur on the edge of
tectonic plates because the plates move. They can Identifies that plate movement is critical to earthquake and
s 5 volcanic activity.
grind up past each other, slide underneath each other
or move away from each other.

Annotations (Overview)
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