Work sample portfolio summary

Year 9

Science

Satisfactory

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 predetermined 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).
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Work sample portfolio summary

Year 9

Science

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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Work sample 1

Year 9

Science

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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Work sample 1

Year 9

Science

Satisfactory

Investigation report: Chemical change
Annotations
Develops an aim that reflects a question
to be investigated.

Suggests a plausible hypothesis that
partially explains the relationship
between heat production and increased
concentration of reactants.

Identifies independent, dependent and
controlled variables.

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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Work sample 1

Year 9

Science

Satisfactory

Investigation report: Chemical change
Annotations

Designs a logical method to test the
hypothesis, including measurement of
variables and systematic collection of
data.

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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Work sample 1

Year 9

Science

Satisfactory

Investigation report: Chemical change
Annotations

Designs tables to record concentration
and temperature data.

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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Work sample 1

Year 9

Science

Satisfactory

Investigation report: Chemical change
Annotations

Selects average maximum temperature
data to use as evidence.
Uses some graphing conventions when
constructing a bar graph to represent the
relationship between concentration and
temperature.

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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Work sample 1

Year 9

Science

Satisfactory

Investigation report: Chemical change
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.

Annotations (Overview)
The student uses language and representations to communicate science 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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Work sample 2

Year 9

Science

Satisfactory

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.

2014 Edition

Page 9 of 44

Work sample 2

Year 9

Science

Satisfactory

Research report: Chemical change
Annotations
Describes chemical changes as involving
changes to the chemical composition of
substances.

Describes examples of chemical
reactions and indicates why they are
important.

Explains energy transfer in exothermic
chemical reactions.

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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Work sample 2

Year 9

Science

Satisfactory

Research report: Chemical change
Annotations
Applies knowledge of chemical reactions
and energy transfer to explain in detail
the positive and negative social and
environmental implications of combustion
reactions.

Identifies the role of the steam engine in
further scientific developments.

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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Work sample 2

Year 9

Science

Satisfactory

Research report: Chemical change
Annotations

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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Work sample 3

Year 9

Science

Satisfactory

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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Work sample 3

Year 9

Science

Satisfactory

Investigation report: Solar oven
Annotations

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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Work sample 3

Year 9

Science

Satisfactory

Investigation report: Solar oven
Annotations

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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Work sample 3

Year 9

Science

Satisfactory

Investigation report: Solar oven
Annotations

Identifies a question to be investigated.

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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Work sample 3

Year 9

Science

Satisfactory

Investigation report: Solar oven
Annotations

Identifies the independent variable and
how it will be changed.

Describes the dependent variable and
how it will be measured.

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).

2014 Edition

Page 17 of 44

Work sample 3

Year 9

Science

Satisfactory

Investigation report: Solar oven
Annotations
Identifies a range of variables to be
controlled in the investigation.

Partially describes a method which
provides opportunities to control and
measure variables.

Describes how safety issues have been
considered.

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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Work sample 3

Year 9

Science

Satisfactory

Investigation report: Solar oven
Annotations

Trials method and identifies
improvements.

Systematically collects and records data.

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

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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Work sample 3

Year 9

Science

Satisfactory

Investigation report: Solar oven
Annotations

Analyses data to identify the relationship
between the number of reflectors and
final average temperature of the water.

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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Work sample 3

Year 9

Science

Satisfactory

Investigation report: Solar oven
Annotations

Evaluates the method in detail to identify
probable sources of error and suggests
a feasible action to improve the quality of
the data.

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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Work sample 3

Year 9

Science

Satisfactory

Investigation report: Solar oven
Annotations

Uses a graph to display findings.

Annotations (Overview)
The student uses appropriate language and representations to communicate findings and ideas.

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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Work sample 4

Year 9

Science

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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Work sample 4

Year 9

Science

Satisfactory

Investigation report: Refraction of light
Annotations

Identifies the independent, dependent
and controlled variables in the
investigation.

Represents the movement of light
through a more dense medium.

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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Work sample 4

Year 9

Science

Satisfactory

Investigation report: Refraction of light
Annotations

Collates data in a provided table.

Describes the movement of light through
a more dense medium with reference to
the normal.

Analyses data to identify the relationship
between angles of incidence and
refraction.

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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Work sample 4

Year 9

Science

Satisfactory

Investigation report: Refraction of light
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.

Annotations (Overview)
The student uses appropriate language and representations to communicate findings and ideas.

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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Work sample 5

Year 9

Science

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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Work sample 5

Year 9

Science

Satisfactory

Written test: Changing Earth
Annotations

Uses arrows to represent plate
movement and shows that the collision
between two continental plates results in
mountain building.

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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Work sample 5

Year 9

Science

Satisfactory

Written test: Changing Earth
Annotations

Uses arrows to represent plate movement
and shows that a faster moving oceanic
plate subducts to form an oceanic trench.

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

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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Work sample 5

Year 9

Science

Satisfactory

Written test: Changing Earth
Annotations

Identifies a technology that provides
new evidence to support continental
drift theory and partially describes that
evidence.

Annotations (Overview)
The student uses appropriate language and representations to communicate ideas and findings.

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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Work sample 6

Year 9

Science

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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Work sample 6

Year 9

Science

Satisfactory

Worksheet: Ecosystems
Annotations
Explains a food web in terms of feeding
relationships and energy transfer.

Describes some effects of pollution on
specific populations in a wetland in terms
of interdependencies.

Explains how oxygen and carbon (as
carbon dioxide) are transferred between
producers and consumers.

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

Constructs a biomass pyramid that
shows the relative numbers of organisms
in a food chain and identifies that a
transfer of energy occurs.

Annotations (Overview)
The student uses appropriate language and representations to communicate science ideas.

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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Work sample 7

Year 9

Science

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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Work sample 7

Year 9

Science

Satisfactory

Venn diagram: Control and regulation
Annotations

Animals
 Regulated by nervous
system
 Have reflexes to
respond to danger
 Endocrine system and
hormones
 Hormones are
produced by glands
 Hormones are
transported in blood

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

Plants

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

 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

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)
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Work sample 8

Year 9

Science

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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Work sample 8

Year 9

Science

Satisfactory

Research report: Bionic eye
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.

Annotations (Overview)
The student uses appropriate language and representations to communicate findings and ideas.
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Work sample 9

Year 9

Science

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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Work sample 9

Year 9

Science

Satisfactory

Digital presentation: Plate tectonics
Annotations

Location of earthquakes and
volcanoes
Patterns observed:
•Earthquakes and volcanoes
seem to be mostly occurring
along the coast lines or across
islands.
•They seem to occur in similar
places.

Maps the location of earthquake and volcanic events and
describes observed patterns.
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Work sample 9

Year 9

Science

Satisfactory

Digital presentation: Plate tectonics
Annotations

Continental plate jigsaw
Observations:
• the continental
plates do seem to fit
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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Work sample 9

Year 9

Science

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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Work sample 9

Year 9

Science

Satisfactory

Digital presentation: Plate tectonics
Annotations

Plate tectonics theory
 The Earth’s surface is made up of tectonic plates that drift
 Tectonic plates move because of convection currents in the

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:

Describes key elements of plate tectonic theory.
Recognises that tectonic plates move very slowly.

 Transform boundaries – plates slide past each other
 Divergent boundaries – plates slide apart from each other
 Convergent boundaries – plates slide towards each other and

form a subduction zone
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Work sample 9

Year 9

Science

Satisfactory

Digital presentation: Plate tectonics
Annotations

Tectonic plates analogy
Cracking the shell of a boiled egg is like the surface
of the Earth.
It is like the surface of the Earth because it has plates
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.

Recognises restrictions of analogy: lack of interior layers and
relative ‘brittleness’ of crust.
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Work sample 9

Year 9

Science

Satisfactory

Digital presentation: Plate tectonics
Annotations

Features of Earth
Feature

Explanation

Mariana Trench

This is the deepest part of the oceans. It was formed because
the pacific plate subducted beneath the mariana plate. The
plates meet at the bottom of the trench.

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
and volcanoes in
Australia

Australia is right in the middle of the indo-Australian plate

Identifies the geological processes that have led to a range of
geological features.
Identifies the slow rate of geological change.
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Work sample 9

Year 9

Science

Satisfactory

Digital presentation: Plate tectonics
Annotations

Conclusion
 Earthquakes and volcanoes occur on the edge of

tectonic plates because the plates move. They can
grind up past each other, slide underneath each other
or move away from each other.

Identifies that plate movement is critical to earthquake and
volcanic activity.

Annotations (Overview)
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