Year 10 Science - Student Portfolio Summary

Science
WORK SAMPLE PORTFOLIOS
These work sample portfolios have been designed to illustrate satisfactory achievement in the relevant aspects of the
achievement standard.
The December 2011 work sample portfolios are a resource to support planning and implementation of the Foundation to
Year 10 Australian Curriculum in English, Mathematics, Science and History during 2012. They comprise collections of
different students’ work annotated to highlight evidence of student learning of different aspects of the achievement standard.
The work samples vary in terms of how much time was available to complete the task or the degree of scaffolding
provided by the teacher.
There is no pre-determined number of samples required in a portfolio nor are the work samples sequenced in any
particular order. These initial work sample portfolios do not constitute a complete set of work samples - they provide
evidence of most (but not necessarily all) aspects of the achievement standard.
As the Australian Curriculum in English, Mathematics, Science and History is implemented by schools in 2012, the
work sample portfolios will be reviewed and enhanced by drawing on classroom practice and will reflect a more
systematic collection of evidence from teaching and learning programs.

THIS PORTFOLIO – YEAR 10 SCIENCE
This portfolio comprises a number of work samples drawn from a range of assessment tasks, namely:
Sample 1

Research summary – The periodic table

Sample 2

Investigation report – Energy conservation

Sample 3

Data analysis – Acceleration

Sample 4

Investigation report – Nutrient cycling

Sample 5

Text response – Human genome

Sample 6

Cartoon – Evolution

Sample 7

Investigation Report – Cut flower preservatives

Sample 8

Investigation Report – Reaction rates

In this portfolio, the student explains how the periodic table organises elements (WS1), and how different factors influence
the rate of reaction (WS8). The student explains the concept of energy conservation, representing energy transfer and
transformation within a simple pendulum system (WS2) and applies relationships between force, mass and acceleration to
predict changes in the motion of objects (WS3). The student describes interactions between Earth’s spheres in the context
of global nutrient cycling (WS4) and examines the evidence for the theory of evolution by natural selection as an explanation
of the diversity of life on Earth (WS6). The student explains the processes that underpin heredity (WS5) and evolution (WS6)
and considers how the periodic table, a key model in chemistry, developed over time (WS1).
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The student demonstrates the ability to develop questions and hypotheses for investigation (WS7) and independently
designs and improves appropriate methods of investigation (WS3, WS7, WS8), explaining how reliability and fairness
were considered (WS2, WS3, WS7, WS8) and identifying where digital technologies could improve the quality of the
data (WS2, WS3). The student analyses data, selects evidence and justifies conclusions with reference to areas
of uncertainty (WS3, WS7, WS8) and evaluates the validity of claims made in secondary sources with reference to
current scientific views (WS4, WS5). The student constructs evidence based arguments (WS4, WS7) and selects
appropriate representations and text types to communicate science ideas for specific purposes and to specific
audiences (WS4, WS6, WS7).
The following aspects of the achievement standard are not evident in this portfolio:
•

use the periodic table to make predictions about the properties of elements

•

explain how chemical reactions are used to produce particular products

•

explain how they considered safety and ethical actions in their methods

•

identify alternative explanations for findings

•

evaluate claims with reference to the quality of methodology and the evidence cited.
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Science
Work sample 1:
Research summary – The periodic table
Relevant parts of the achievement standard
By the end of Year 10, students analyse how the periodic table organises elements and use it to make

predictions about the properties of elements. They explain how chemical reactions are used to produce
particular products and how different factors influence the rate of reactions. They explain the concept
of energy conservation and represent energy transfer and transformation within systems. They apply

relationships between force, mass and acceleration to predict changes in the motion of objects. Students
describe and analyse interactions and cycles within and between Earth’s spheres. They evaluate the

evidence for scientific theories that explain the origin of the universe and the diversity of life on Earth. They

explain the processes that underpin heredity and evolution. Students analyse how the models and theories
they use have developed over time and discuss the factors that prompted their review.

Students develop questions and hypotheses and independently design and improve appropriate

methods of investigation, including field work and laboratory experimentation. They explain how they

have considered reliability, safety, fairness and ethical actions in their methods and identify where digital
technologies can be used to enhance the quality of data. When analysing data, selecting evidence and

developing and justifying conclusions, they identify alternative explanations for findings and explain any

sources of uncertainty. Students evaluate the validity and reliability of claims made in secondary sources
with reference to currently held scientific views, the quality of the methodology and the evidence cited.
They construct evidence-based arguments and select appropriate representations and text types to
communicate science ideas for specific purposes.

Summary of task
Students had been given a research task on the periodic table, with the following key inquiry questions:
•

Why do we need to organise elements?

•

How have different models of the periodic table developed over time?

•

Which scientists have made major contributions to the development of the periodic table?

•

Is the periodic table likely to change in the future?

Students were then set an in-class assignment, taken under test conditions where a range of questions based on their
assignments were asked. Answers to the first four questions are shown here.
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Science
Work sample 1:
Research summary – The periodic table
Annotations

Identifies that the model of the periodic
table proposed by Mendelee allowed
for the discovery of new elements in the
future.

Identifies that models change when
new information is available, i.e. that the
missing elements were found.

Describes, in simple terms, that scientists
might work in different ways and that
a discovery may depend on a range of
sources of information.
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Science
Work sample 1:
Research summary – The periodic table
Annotations
Identifies that developments in
technology can lead to the revision of
previous assumptions on the basis of new
evidence.

Identifies that the periodic table organises
elements in accordance with the
electronic structure of the atom and the
properties of elements.

Acknowledgment
ACARA acknowledges the contribution of trial school teachers and students for providing the tasks and work samples. The annotations are referenced to the Australian
Curriculum achievement standards.
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Science
Work sample 2:
Investigation report – Energy conservation
Relevant parts of the achievement standard
By the end of Year 10, students analyse how the periodic table organises elements and use it to make

predictions about the properties of elements. They explain how chemical reactions are used to produce
particular products and how different factors influence the rate of reactions. They explain the concept
of energy conservation and represent energy transfer and transformation within systems. They apply

relationships between force, mass and acceleration to predict changes in the motion of objects. Students
describe and analyse interactions and cycles within and between Earth’s spheres. They evaluate the

evidence for scientific theories that explain the origin of the universe and the diversity of life on Earth. They

explain the processes that underpin heredity and evolution. Students analyse how the models and theories
they use have developed over time and discuss the factors that prompted their review.

Students develop questions and hypotheses and independently design and improve appropriate methods of
investigation, including field work and laboratory experimentation. They explain how they have considered

reliability, safety, fairness and ethical actions in their methods and identify where digital technologies can be

used to enhance the quality of data. When analysing data, selecting evidence and developing and justifying

conclusions, they identify alternative explanations for findings and explain any sources of uncertainty. Students

evaluate the validity and reliability of claims made in secondary sources with reference to currently held scientific
views, the quality of the methodology and the evidence cited. They construct evidence-based arguments and
select appropriate representations and text types to communicate science ideas for specific purposes.

Summary of task
Students were part way through a unit on motion. They had encountered the ideas of acceleration, including
acceleration due to gravity. They were familiar with the concepts of kinetic energy and gravitational potential energy.
Students were asked to independently conduct an investigation to consider energy changes involved in a swinging
pendulum. They were provided with the method and the formula to calculate gravitational potential energy (GPE) and
were asked to:
•

draw a diagram showing how the energy of the pendulum changes as it swings

•

calculate the GPE of the pendulum at the start of the experiment; after one swing; after 10 swings

•

explain their results with reference to the Law of Conservation of Energy

•

discuss the efficiency of the pendulum

•

identify sources of uncertainty and suggest improvements.

Students completed the experiment in class and then developed a final draft of the report out of class time.
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Science
Work sample 2:
Investigation report – Energy conservation
Annotations

Represents the energy transformations
occurring through an annotated diagram.
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Science
Work sample 2:
Investigation report – Energy conservation
Annotations
Explains that while the potential energy
of the system decreases over time,
the energy of the system is conserved
because energy is transformed to other
forms of energy.
Explains data with reference to the Law of
Conservation of Energy.

Identifies uncertainty and error arising
through the experimental method and
suggests ways to improve the validity and
reliability of their findings, including use of
video technology to improve accuracy of
measurement.

Acknowledgment
ACARA acknowledges the contribution of trial school teachers and students for providing the tasks and work samples. The annotations are referenced to the Australian
Curriculum achievement standards.
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Science
Work sample 3:
Data analysis – Acceleration
Relevant parts of the achievement standard
By the end of Year 10, students analyse how the periodic table organises elements and use it to make

predictions about the properties of elements. They explain how chemical reactions are used to produce
particular products and how different factors influence the rate of reactions. They explain the concept
of energy conservation and represent energy transfer and transformation within systems. They apply

relationships between force, mass and acceleration to predict changes in the motion of objects. Students
describe and analyse interactions and cycles within and between Earth’s spheres. They evaluate the

evidence for scientific theories that explain the origin of the universe and the diversity of life on Earth. They

explain the processes that underpin heredity and evolution. Students analyse how the models and theories
they use have developed over time and discuss the factors that prompted their review.

Students develop questions and hypotheses and independently design and improve appropriate methods of
investigation, including field work and laboratory experimentation. They explain how they have considered

reliability, safety, fairness and ethical actions in their methods and identify where digital technologies can be

used to enhance the quality of data. When analysing data, selecting evidence and developing and justifying

conclusions, they identify alternative explanations for findings and explain any sources of uncertainty. Students

evaluate the validity and reliability of claims made in secondary sources with reference to currently held scientific
views, the quality of the methodology and the evidence cited. They construct evidence-based arguments and
select appropriate representations and text types to communicate science ideas for specific purposes.

Summary of task
Students were investigating forces and acceleration. They had previously used ticker tape timers to measure the motion of
objects travelling down ramps and had encountered the concept of acceleration and Newton’s first law of motion.
Students were asked to analyse a set of data and reflect on the method used to generate that data. They were
provided with information about the investigation method and a table of experimental data. They were required to
complete the following:
1.

provide a set of summary statistics to represent the results

2.

represent the summary statistics graphically

3.

describe the relationship in the data.
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Science
They were then asked to use the results and their knowledge and understanding of forces and motion to complete the
following:
1.

Identify possible errors in the experimental method.

2.

Explain why the last reading was not able to be recorded.

3.

Suggest another method for measuring the speed of the trolley and identify advantages and disadvantages to this
method.

4.

Explain how consistent the results of the experiment are with Newton’s second law.

5.

Predict the speed of a trolley being accelerated by the 1.0N force after 5 seconds.

6.

Explain what would happen to the acceleration of the trolley if the accelerating force was kept the same but the
mass of the trolley was increased.

Students completed the task as an independent homework task.
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Science
Work sample 3:
Data analysis – Acceleration
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Science
Work sample 3:
Data analysis – Acceleration
Annotations
Correctly calculates the acceleration
between 1-2 seconds.

Represents the data in an appropriate
graph.

Draws line of best fit, which correctly
goes through the axis.

Recognises that there is a proportional
relationship between force and
acceleration.

Suggests some possible sources of error.
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Science
Work sample 3:
Data analysis – Acceleration
Annotations
Suggests appropriate reasons why the
last reading was not able to be recorded,
including using knowledge of the method
of the experiment.
Suggests using digital technologies to
improve the accuracy of the results.

Comments on the experimental data in
relation to Newton’s Law using just one
set of data.
Provides appropriate suggestions for why
the data does not fit the law exactly (for
example, the effect of friction).
Makes a justified prediction for the motion
of the trolley based on an understanding
of the concept of acceleration.
Makes a qualitative prediction for the
motion of the trolley based on the
relationship between force, mass and
acceleration.

Acknowledgment
ACARA acknowledges the contribution of trial school teachers and students for providing the tasks and work samples. The annotations are referenced to the Australian
Curriculum achievement standards.
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Science
Work sample 4:
Investigation report – Nutrient cycling
Relevant parts of the achievement standard
By the end of Year 10, students analyse how the periodic table organises elements and use it to make

predictions about the properties of elements. They explain how chemical reactions are used to produce
particular products and how different factors influence the rate of reactions. They explain the concept
of energy conservation and represent energy transfer and transformation within systems. They apply

relationships between force, mass and acceleration to predict changes in the motion of objects. Students
describe and analyse interactions and cycles within and between Earth’s spheres. They evaluate the

evidence for scientific theories that explain the origin of the universe and the diversity of life on Earth. They

explain the processes that underpin heredity and evolution. Students analyse how the models and theories
they use have developed over time and discuss the factors that prompted their review.

Students develop questions and hypotheses and independently design and improve appropriate methods of
investigation, including field work and laboratory experimentation. They explain how they have considered

reliability, safety, fairness and ethical actions in their methods and identify where digital technologies can be
used to enhance the quality of data. When analysing data, selecting evidence and developing and justifying
conclusions, they identify alternative explanations for findings and explain any sources of uncertainty.

Students evaluate the validity and reliability of claims made in secondary sources with reference to currently
held scientific views, the quality of the methodology and the evidence cited. They construct evidence-based
arguments and select appropriate representations and text types to communicate science ideas for specific
purposes.

Summary of task
Students were working on an integrated unit looking at a topic issue – dredging in Port Phillip Bay. They had explored
the arguments for and against dredging and were linking their investigations to studies of global nutrient cycling and
interactions between the Earth’s spheres.
Students were asked to research the ways in which two nutrient cycles occurred with reference to the bay ecosystem
and to use this understanding to assess claims made in the media. Students worked in pairs to research the topic over
two class lessons and then drafted individual investigation reports over a further 50 minute lesson, completing the final
copy at home.
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Science
Work sample 4:
Investigation report – Nutrient cycling
Annotations

Identifies that the nitrogen cycle involves
interactions between the atmosphere,
hydrosphere and biosphere.

Identifies that the phosphorus cycle
involves interactions between the
hydrosphere, atmosphere, lithosphere
and biosphere.
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Science
Work sample 4:
Investigation report – Nutrient cycling
Annotations

Identifies that the phosphorus cycle
involves interactions between the
atmosphere, hydrosphere, lithosphere
and biosphere.

Evaluates a claim from a secondary
source with reference to scientific
understanding.
Attempts to reference citations.

Constructs an argument with reference to
research evidence.

Annotations (Overview)
In this work sample, the student selects appropriate representations to communicate science ideas.
Acknowledgment
ACARA acknowledges the contribution of the trial teachers providing the tasks and work samples. The annotations are referenced to the Australian Curriculum
achievement standards.
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Science
Work sample 5:
Text response – Human genome
Relevant parts of the achievement standard
By the end of Year 10, students analyse how the periodic table organises elements and use it to make

predictions about the properties of elements. They explain how chemical reactions are used to produce
particular products and how different factors influence the rate of reactions. They explain the concept
of energy conservation and represent energy transfer and transformation within systems. They apply

relationships between force, mass and acceleration to predict changes in the motion of objects. Students
describe and analyse interactions and cycles within and between Earth’s spheres. They evaluate the

evidence for scientific theories that explain the origin of the universe and the diversity of life on Earth. They

explain the processes that underpin heredity and evolution. Students analyse how the models and theories
they use have developed over time and discuss the factors that prompted their review.

Students develop questions and hypotheses and independently design and improve appropriate methods of
investigation, including field work and laboratory experimentation. They explain how they have considered

reliability, safety, fairness and ethical actions in their methods and identify where digital technologies can be

used to enhance the quality of data. When analysing data, selecting evidence and developing and justifying

conclusions, they identify alternative explanations for findings and explain any sources of uncertainty. Students

evaluate the validity and reliability of claims made in secondary sources with reference to currently held scientific
views, the quality of the methodology and the evidence cited. They construct evidence-based arguments and
select appropriate representations and text types to communicate science ideas for specific purposes.

Summary of task
Students had studied a unit on genetics and had explored the Human Genome Project. They had been introduced to
concepts of DNA, genes and processes of DNA replication.
Students were asked to complete an independent in-class short response to a cartoon highlighting one aspect of the
Human Genome Project. They could select from one of three cartoons. They were required to complete the following:
•

describe the cartoon, with reference to the view of science being expressed

•

evaluate whether this view of the science is valid and provide evidence for your view, including an explanation of
what a genome is and why each individual’s genome is unique.

The student selected a cartoon that shows a criminal being removed from a murder scene. He is protesting to police,
“My genome made me do it!”
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Science
Work sample 5:
Text response – Human genome
Annotations

Evaluates the validity of secondary
sources (i.e. cartoon) from a scientific
perspective.
References currently held scientific views
to support their evaluation.

Provides a simple overview of the role of
genes in heredity and the processes by
which heritable information is transmitted.

Acknowledgment
ACARA acknowledges the contribution of the trial teachers providing the tasks and work samples. The annotations are referenced to the Australian Curriculum
achievement standards.
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Science
Work sample 6:
Cartoon – Evolution
Relevant parts of the achievement standard
By the end of Year 10, students analyse how the periodic table organises elements and use it to make

predictions about the properties of elements. They explain how chemical reactions are used to produce
particular products and how different factors influence the rate of reactions. They explain the concept
of energy conservation and represent energy transfer and transformation within systems. They apply

relationships between force, mass and acceleration to predict changes in the motion of objects. Students
describe and analyse interactions and cycles within and between Earth’s spheres. They evaluate the

evidence for scientific theories that explain the origin of the universe and the diversity of life on Earth. They

explain the processes that underpin heredity and evolution. Students analyse how the models and theories
they use have developed over time and discuss the factors that prompted their review.

Students develop questions and hypotheses and independently design and improve appropriate methods of
investigation, including field work and laboratory experimentation. They explain how they have considered

reliability, safety, fairness and ethical actions in their methods and identify where digital technologies can be
used to enhance the quality of data. When analysing data, selecting evidence and developing and justifying
conclusions, they identify alternative explanations for findings and explain any sources of uncertainty.

Students evaluate the validity and reliability of claims made in secondary sources with reference to currently
held scientific views, the quality of the methodology and the evidence cited. They construct evidence-based
arguments and select appropriate representations and text types to communicate science ideas for specific
purposes.

Summary of task
Students were researching the evidence for the theory of evolution. They had watched a video in class and collated notes.
They were asked to devise a short text to engage a student audience, outlining at least two significant pieces of
evidence for the theory and providing a brief overview of the main ideas of the theory.
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Science
Work sample 6:
Cartoon – Evolution
Annotations

Constructs a text that has characters
providing a simple evaluation of the
evidence for the theory of evolution by
natural selection.

Provides a simple outline of the theory of
evolution by natural selection.

Identifies two significant pieces of
evidence that support the theory, i.e.
evidence from the fossil record and
comparative anatomy.
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Science
Work sample 6:
Cartoon – Evolution
Annotations
Emphasises the role of adaptation in the
evolution of species over time.

Annotations (Overview)
In this work sample, the student selects appropriate representations and an appropriate text type to fit the purpose of engaging a
student audience.

Acknowledgment
ACARA acknowledges the contribution of trial school teachers and students for providing the tasks and work samples. The annotations are referenced to the Australian
Curriculum achievement standards.
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Science
Work Sample 7:
Investigation report – Cut flower preservatives
Relevant parts of the achievement standard
By the end of Year 10, students analyse how the periodic table organises elements and use it to make

predictions about the properties of elements. They explain how chemical reactions are used to produce
particular products and how different factors influence the rate of reactions. They explain the concept
of energy conservation and represent energy transfer and transformation within systems. They apply

relationships between force, mass and acceleration to predict changes in the motion of objects. Students
describe and analyse interactions and cycles within and between Earth’s spheres. They evaluate the

evidence for scientific theories that explain the origin of the universe and the diversity of life on Earth. They

explain the processes that underpin heredity and evolution. Students analyse how the models and theories
they use have developed over time and discuss the factors that prompted their review.

Students develop questions and hypotheses and independently design and improve appropriate

methods of investigation, including field work and laboratory experimentation. They explain how they

have considered reliability, safety, fairness and ethical actions in their methods and identify where digital
technologies can be used to enhance the quality of data. When analysing data, selecting evidence and

developing and justifying conclusions, they identify alternative explanations for findings and explain any

sources of uncertainty. Students evaluate the validity and reliability of claims made in secondary sources
with reference to currently held scientific views, the quality of the methodology and the evidence cited.
They construct evidence-based arguments and select appropriate representations and text types to
communicate science ideas for specific purposes.

Summary of task
Students have practised a variety of science inquiry skills: they have identified problems, described strategies to solve
problems, developed hypotheses and collected data. They have written reports as experimental records that include an
aim, method, results and conclusion.
Students were asked to independently select and research a topic. They were required to develop a hypothesis and
plan a controlled investigation to test it. They were required to present their findings in an appropriate form for sharing
with the scientific community.
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Science
Work Sample 7:
Investigation report – Cut flower preservatives
Annotations

Develops a question and hypothesis.

Selects appropriate equipment to conduct
the investigation.
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Science
Work Sample 7:
Investigation report – Cut flower preservatives
Annotations
Designs an appropriate method of
investigation.

Identifies independent, dependent and
controlled variables to ensure fairness.
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Science
Work Sample 7:
Investigation report – Cut flower preservatives
Annotations
Collects and represents data in
appropriate tables, including summary
statistics.

Includes both quantitative and qualitative
data.
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Science
Work Sample 7:
Investigation report – Cut flower preservatives
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Science
Work Sample 7:
Investigation report – Cut flower preservatives
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Science
Work Sample 7:
Investigation report – Cut flower preservatives
Annotations

Represents evidence (summary statistics)
in an appropriate graph.
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Science
Work Sample 7:
Investigation report – Cut flower preservatives
Annotations
Identifies sources of uncertainty – the
need for a greater number of trials.

Interprets evidence to construct a
conclusion.

Cites references.

Annotations (Overview)
In this work sample, the student selects appropriate representations and an appropriate text type (scientific report) to
communicate science ideas for specific purposes.

Acknowledgment
ACARA acknowledges the contribution of the Board of Studies, New South Wales for providing the tasks and work samples. The annotations are referenced to the
Australian Curriculum achievement standards.

Year 10 Science

Page 29 of 33

December 2011

Year 10 Science - Work sample 8

Science
Work sample 8:
Investigation report – Reaction rates
Relevant parts of the achievement standard
By the end of Year 10, students analyse how the periodic table organises elements and use it to make

predictions about the properties of elements. They explain how chemical reactions are used to produce
particular products and how different factors influence the rate of reactions. They explain the concept
of energy conservation and represent energy transfer and transformation within systems. They apply

relationships between force, mass and acceleration to predict changes in the motion of objects. Students
describe and analyse interactions and cycles within and between Earth’s spheres. They evaluate the

evidence for scientific theories that explain the origin of the universe and the diversity of life on Earth. They

explain the processes that underpin heredity and evolution. Students analyse how the models and theories
they use have developed over time and discuss the factors that prompted their review.

Students develop questions and hypotheses and independently design and improve appropriate methods of
investigation, including field work and laboratory experimentation. They explain how they have considered

reliability, safety, fairness and ethical actions in their methods and identify where digital technologies can be
used to enhance the quality of data. When analysing data, selecting evidence and developing and justifying
conclusions, they identify alternative explanations for findings and explain any sources of uncertainty.

Students evaluate the validity and reliability of claims made in secondary sources with reference to currently
held scientific views, the quality of the methodology and the evidence cited. They construct evidence-based
arguments and select appropriate representations and text types to communicate science ideas for specific
purposes.

Summary of task
Students were asked to investigate factors that affected the rate of the reaction between hydrochloric acid and
magnesium ribbon. They were able to chose the variable(s) to investigate. They were shown the basic set up for the
experiment and were provided with a digital template for their planning and report.
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.
Students worked in groups but were required to produce their own report of their experiment.
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Science
Work sample 8:
Investigation report – Reaction rates
Annotations

Identifies variables to investigate.

Describes how to control variables to
ensure fairness.
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Science
Work sample 8:
Investigation report – Reaction rates
Annotations
Uses knowledge of reaction rates to
make and justify a prediction.

Plans and conducts the experiment
effectively.

Identifies problems with the experiment
during preliminary trials and makes
changes to the method.
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Science
Work sample 8:
Investigation report – Reaction rates
Annotations
Record measurements in a table with
correct unit.
Conducts two replicates for each trial.
Tests two different variables in the
experiment.

Proposes brief explanations for the
results based on prior knowledge.

Refers findings back to prediction and
suggest an explanation.

Attempts to consider the accuracy of the
experiment with reference to areas of
uncertainty.

Acknowledgment
ACARA acknowledges the contribution of trial school teachers and students for providing the tasks and work samples. The annotations are referenced to the Australian
Curriculum achievement standards.
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