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Oz-e-science

About the program
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About the program
GGSA science approach
GGSA has built an innovative primary school science program called Oz-e-science. Schools delivering the
program are provided with a comprehensive suite of high-quality teaching resources including classroomready lessons, an assessment framework, student workbooks, teaching guides, extracurricular extension
activities and a teacher training module. Oz-e-science meets all science requirements of the Australian
Curriculum.
Each year level has four units, one for each term, covering the strands of biology, chemistry, physics, and
earth and space. Each unit has 16 lessons that are delivered through two one hour-long classes per week,
for 10 weeks each term.
The instructional design of the lessons is explicit instruction with ‘I do, we do, you do’ embedded in every
lesson. This pedagogy has a strong evidence base as the most effective way to teach children. Lessons use
rapid reviews to enable students to consolidate critical content and progress is monitored through
checking for understanding and progress tests every second lesson. Overall Science Understanding is
assessed through an end-of-term test. Science Inquiry Skills and Science as a Human Endeavour are
tested through an oral and/or written report following investigations and experiments.
Oz-e-science provides opportunities for students to engage in their local natural and social environments
through science inquiry. The suite of extracurricular activities are implemented by schools as a way of
extending students, engaging families in science and increasing coverage of local content.
Oz-e-science includes a focus on science as a human endeavour by introducing at least one famous
scientist per year level in each strand, and communicating stories of scientific progress.
Oz-e-science is written for Years 4, 5 and 6, with F–3 coming online in January 2022.

Key goals of the curriculum
Goals of Oz-e-science
Oz-e-science has the following objectives:
•

to get students to fall in love with knowledge

•

to give students a sense of wonder about the universe

•

to get students to understand the power and potential of scientific endeavour

•

to make science a part of each student’s life journey

so that:
•

we lift student attainment across all groups

•

we lift student engagement in science at primary school and for future study

•

we lift the participation of girls in science

•

we lift the participation of indigenous students in science.

Requirements of the Australian Curriculum
The Australian Curriculum: Science aims to provide opportunities for students to develop an
understanding of important science concepts and processes, the practices used to develop scientific
knowledge, science’s contribution to our culture and society, and its applications in our lives.
The descriptions specify what students will learn, while the achievement standards describe the depth of
understanding and sophistication of knowledge and skill expected of students at the end of each year
level or band of years in their schooling.
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The Science Understanding strand comprises four sub-strands:
•

Biological sciences: concerned with understanding living things

•

Chemical sciences: concerned with understanding the composition and behaviour of substances

•

Earth and space sciences: concerned with Earth’s dynamic structure and its place in the cosmos

•

Physical sciences: concerned with understanding the nature of forces and motion, and matter and
energy.

Each unit is mapped against the Australian Curriculum and its requirements for each year level. The
Australian Curriculum: Science standards each unit covers are clearly identified for each lesson of each unit.

Aim for the ‘sweet spot’ between explicit teaching and science inquiry
GGSA intends to decrease the science academic gap between Indigenous and non-indigenous children,
and girls and boys, by using a teaching approach and curriculum that strike a more effective proportional
balance between teacher-directed instruction and inquiry learning strategies that engage the natural
curiosity of students and develop their love of science.
This is supported by the McKinsey analysis of the 2015 PISA results (McKinsey 2017), which found that
students who receive a blend of teacher-directed and inquiry-based instruction achieve the best
outcomes. The optimum balance is not 50-50 but preferences teacher-directed instruction whilst
providing opportunities for inquiry learning. The report identifies the ‘sweet spot’ where teacher-directed
instruction is the main pedagogy used with a proportion of inquiry-based lessons following up.
Additionally, Hattie et al. (2018) describe three phases of learning – surface, deep, and transfer – and
how different instructional strategies work better at different phases of learning. Oz-e-science
incorporates the right balance between teacher-led instruction and inquiry, and aims to get the timing
right when using particular strategies.

Source: McKinsey Analysis, OECD PISA 2015; Authored by Mourshed, Krawitz & Dorn (2017).

Provide ‘a map of the territory of science’ for students to enable later learning
Our science curriculum sets out narratives that:
•

provide an ever-accumulating map – a schema, a gestalt – of the vast and unbounded ‘territory of
science’

•

provide an ever-evolving taxonomic framework for organising, storing, and retrieving knowledge

•

provide content knowledge of the increasingly complex architecture of science

•

plant profound insights to provoke the students’ sense of wonder and thrill of science

•

start to build towards the Big Ideas of Science (see Section 3.5).
Copyright © Good to Great Schools Australia
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Each sub-strand includes a signature school-wide promotional activity that:
•

engages all year levels in the same activity

•

provides an opportunity to promote the science underlying the activity to the wider community

•

is the subject of a family and community exposition.

For example, school-wide activities include an astronomical Star Club as part of the Earth and Space substrand, a Living Planet Club for the Biology sub-strand, an Element Club for Chemistry sub-strand and an
Einstein Club for the Physics sub-strand.
Each unit includes:
•

eleven to twelve direct and explicit instruction lessons, including the teaching of Scientific Method
skills

•

three to four inquiry-based lessons, conducting an experiment or an investigation, with a focus on
the Scientific Method.

Depending on the sub-strand, units also include:
•

a lesson on simulated scientific inquiry focusing on a famous scientist

•

a field trip (whether in or out of school hours) focused on scientific inquiry with family participation

•

lessons devoted to preparing a multimodal presentation about the field trip, experiment or
investigation

•

an exposition to the families and community.

Although each unit focuses on one distinct domain of science, Oz-e-science links frequently between the
domains to show how physics, chemistry, earth and space science and biology fit together within the
frame of the universe’s timeline:

Locate the Content within the Big Ideas of Science
Oz-e-science was designed with a view to conveying the Big Ideas of science as articulated by Harlen and
colleagues (2010).
The following table of Big Ideas developed by Harlen et al (2010) shows how the Australian Curriculum
Science Understandings fit within them. Each of the ten Big Ideas has a matching Science Understanding.
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Big Ideas mapped to Science Understandings
Big Idea

Year Science Understanding

All material in the Universe is
made of very small particles.

F
1
2
3
4
5

6
Objects can affect other objects 1
at a distance.
4
5
Changing the movement of an
object requires a net force to be
acting on it.
The total amount of energy in
the Universe is always the same
but energy can be transformed
when things change or are
made to happen.

F

The composition of the Earth
and its atmosphere and the
processes occurring within them
shape the Earth’s surface and its
climate.

F
1
2
4

2
3
6

6
Our solar system is a very small
part of one of millions of
galaxies in the universe.
Organisms are organised on a
cellular basis.

3
5
F
1
2
4
3
6

Organisms require a supply of
energy and materials for which
they are often dependent on or
in competition with other
organisms.

Genetic information is passed
down from one generation of
organisms to another.
Diversity of organisms, living
and extinct, is the result of
evolution.

F
1
4
6
2
4
2
4
1
1
3
5

Objects are made of materials that have observable properties (ACSSU003)
Everyday materials can be physically changed in a variety of ways (ACSSU018)
Different materials can be combined for a particular purpose (ACSSU031)
A change of state between solid and liquid can be caused by adding or removing heat
(ACSSU046)
Natural and processed materials have a range of physical properties that can influence
their use (ACSSU074)
Solids, liquids and gases have different observable properties and behave in different ways
(ACSSU077)
Changes to materials can be reversible or irreversible (ACSSU095)
Light and sound are produced by a range of sources and can be sensed (ACSSU020)
Forces can be exerted by one object on another through direct contact or from a distance
(ACSSU076)
Light from a source forms shadows and can be absorbed, reflected and refracted
(ACSSU080)
The way objects move depends on a variety of factors, including their size and shape
(ACSSU005)
A push or a pull affects how an object moves or changes shape (ACSSU033)
Heat can be produced in many ways and can move from one object to another
(ACSSU049)
Electrical energy can be transferred and transformed in electrical circuits and can be
generated from a range of sources (ACSSU097)
Daily and seasonal changes in our environment affect everyday life (ACSSU004)
Observable changes occur in the sky and landscape (ACSSU019)
Earth’s resources are used in a variety of ways (ACSSU032)
Earth’s surface changes over time as a result of natural processes and human activity
(ACSSU075)
Sudden geological changes and extreme weather events can affect Earth’s surface
(ACSSU096)
Earth’s rotation on its axis causes regular changes, including night and day (ACSSU048)
The Earth is part of a system of planets orbiting around a star (the sun) (ACSSU078)
Living things have basic needs, including food and water (ACSSU002)
Living things live in different places where their needs are met (ACSSU211)
Living things grow, change and have offspring similar to themselves (ACSSU030)
Living things depend on each other and the environment to survive (ACSSU073)
Living things can be grouped on the basis of observable features and can be distinguished
from non-living things (ACSSU044)
The growth and survival of living things are affected by physical conditions of their
environment (ACSSU094)
Living things have basic needs, including food and water (ACSSU002)
Living things live in different places where their needs are met (ACSSU211)
Living things depend on each other and the environment to survive (ACSSU073)
The growth and survival of living things are affected by physical conditions of their
environment (ACSSU094)
Living things grow, change and have offspring similar to themselves (ACSSU030)
Living things have life cycles (ACSSU072)
Living things grow, change and have offspring similar to themselves (ACSSU030)
Living things have life cycles (ACSSU072)
Living things have a variety of external features (ACSSU017)
Living things live in different places where their needs are met (ACSSU211)
Living things can be grouped on the basis of observable features and can be distinguished
from non-living things (ACSSU044)
Living things have structural features and adaptations that help them to survive in their
environment (ACSSU043)

Oz-e-science shares the curriculum goal of Harlen et al: to locate the Science Understanding content
within the Big Ideas of Science. However, Oz-e-science has a different pedagogical approach: where
Harlen et al recommend inquiry learning, Oz-e-science aims for the ‘Sweet Spot’ between teacherCopyright © Good to Great Schools Australia
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directed instruction and inquiry learning. This is premised on the McKinsey 2017 report (cited above),
which found the highest performing schools systems in East Asia (including Australia and New Zealand)
were those preferencing teacher-led instruction, with inquiry learning a smaller proportion of the
pedagogy

Engage students, families and community in science
Each sub-strand has a signature school-wide promotional activity that:
•

engages all year levels in the same activity

•

provides an opportunity to promote the science underlying the activity to the wider community

•

is the subject of a community exposition.

The four promotional activities, or clubs, are the Living Planet Club, Element Club, Star Club and Einstein
Club.
Living Planet Club
Living Planet Club complements the Biology unit. It provides students with out-of-school research
activities for students to undertake with their family. Students explore and collect physical specimens or
digitally record specimens with the support of family members. Local land and sea management agencies
are invited to present to students about natural environment issues that are important to their local
community.
Students conduct research and write a report on their findings and present it to the class. At the end of
the unit, a school-wide exposition is opened to the community to showcase the findings. Living Planet
Club presents an opportunity for students to explore the environment of their local community, while
building research and reporting skills crucial to further their science studies.
Element Club
Element Club complements the Chemistry unit. It provides students with the opportunity to participate in
a multi-year-level collaborative group project focused on a chemical element – a hero element – which is
significant to the local community or region. Students undertake research working in groups while
investigating their hero element through scientific, technical, historical and economic lenses. Students
interview family or community members involved in industries that benefit from the element.
At the end of term, students hold an exposition where they present all they have learned about the
element’s importance. Element Club presents an opportunity for students to work collaboratively, engage
with community, and explore the past and present benefits of a chemical element in their local
community or region.
Star Club
Star Club complements the Earth and Space Sciences unit. It provides students with out-of-school
research activities for students to undertake with their family. With the support of family, students use a
digital star map to observe a star of their choice. Students create a presentation of their star and
complete a worksheet to report their findings.
During an astronomy night at the end of term, students hold an exposition to present all they have
learned about their stars in an oral presentation. Students have the opportunity to win prizes for the
most interesting and creative presentations. Star Club presents an opportunity for students to learn and
practise the fundamental skill of scientific observation while exploring a small, chosen part of the cosmos.
Students build research and reporting skills crucial to their further study of science.
Einstein Club
Einstein Club complements the Physics unit. It provides students with the opportunity to participate in a
collaboration in the form of a musical production called E = mc2 – the Musical. Based on the science and
genius of Albert Einstein, E = mc2 – the Musical tells the story of Einstein’s famous equation through
acting, dance and song. Students play supporting roles such as an Electrons, Protons or Neutrons, or lead
roles such as Albert Einstein, his sister Maja or other key figures in science such as Michael Faraday and
Emilie du Chatelet.
Copyright © Good to Great Schools Australia
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The musical presents an opportunity to educate students and the community about important ideas that
are part of the Physics curriculum, while building performing arts skills and community engagement in the
school.

Key design principles
Explicit teaching of content knowledge of science
All curricula developed by GGSA are based on explicit instruction – a structured, systematic, and effective
methodology for teaching of academic skills. It is called explicit because it is an unambiguous and direct
approach to teaching, which includes both instructional design and delivery procedures (Anita, Archer et
al 2011).
Using the ‘I do, we do, you do’ approach, science content is broken down into small steps that are
modelled by the teacher, followed by guided practice and many opportunities for checking for
understanding and feedback.

Explicit teaching and practical scientific inquiry using the Scientific Method
The Scientific Method, central to scientific discoveries and growing human scientific knowledge, is taught
explicitly in Oz-e-science. Each unit finishes with an investigation or experiment following the Scientific
Method. Oz-e-science provides many opportunities for students to undertake practical research and
experiments that develop their understanding and skills in the Scientific Method.

Execution of Australian Curriculum requirements
All Oz-e-science units strictly follow the ACARA requirements, covering Science Understanding, Science
Inquiry Skills and Science as a Human Endeavour strands as laid out in the Australian Curriculum.
Oz-e-science is fully mapped to the ACARA science strands (Science Understanding, Science as a Human
Endeavour and Science Inquiry Skills). The full mapping document, ‘Mapping Oz-e-science to ACARA
strands’ can be viewed upon request.
The table on page 8 is a sample mapping of the Year 6 Chemistry unit.
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Electrons and reactivity

Final assessment

Electrons and atomic bonding

Chemical change—report on experiment

Electrons

Chemical change—experiment

The story of iron

Chemical change—set up experiments

Molecules and compounds

Chemical recycling

6

Chemical change

5

Physical recycling

4

Physical change

3

The Periodic Table of Elements II

2

Lessons
7 8 9 10 11 12 13 14 15 16

The Periodic Table of Elements I

1

Atomic structure

Year 6 Chemistry mapping – sample

Science understanding
Chemical sciences
Changes to materials can be reversible or
irreversible (ACSSU095)
Science as a human endeavour
The nature and development of science
Science involves testing predictions by
gathering data and using evidence to develop
explanations of events and phenomena and
reflects historical and cultural
contributions (ACSHE098)
Use and influence of science
Scientific knowledge is used to solve problems
and inform personal and community
decisions (ACSHE100)
Science inquiry skills
Questioning and predicting
With guidance, pose clarifying questions and
make predictions about scientific
investigations (ACSIS232)
Planning and conducting I
Identify, plan, and apply the elements of
scientific investigations to answer questions
and solve problems using equipment and
materials safely and identifying potential
risks (ACSIS103)
Planning and conducting II
Decide variables to be changed and measured
in fair tests, and observe, measure, and
record data with accuracy using digital
technologies as appropriate (ACSIS104)
Processing and analysing data and
information I
Construct and use a range of representations,
including tables and graphs, to represent and
describe observations, patterns, or
relationships in data using digital
technologies as appropriate (ACSIS107)
Processing and analysing data and
information II
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Lesson design structure
Explicit instruction
The program uses an explicit instruction pedagogy and lesson delivery approach. The following lesson
design model is used.
Lesson phase Phase components
Opening the • Recite, Recall, Apply
lesson
• Lesson Objective
• Success Criteria
• Activating Prior Knowledge
I Do
Teaching of concept or skill through explaining, modelling and/or demonstrating
We Do
Working together with students through guided practice, checking for understanding using a range of
techniques
The
Statement of the rule or principle underlying the lesson
Rule/Principle
You Do
Check for understanding using questioning and class discussion
Transfer of knowledge to an applied example; working together with students through guided practice,
We Apply
checking for understanding using a range of techniques
Closing of
• Lesson relevance
lesson
• Revise
• Reflect
• Connect

Unit length
Units are developed and structured to be taught, in full, within one term.

Practical scientific inquiry
Each science unit culminates in an investigation or experiment during the last 3-4 lessons of the unit,
giving students opportunity to learn and practise Science Inquiry Skills and applying the Scientific Method.
Part of the Scientific Method is to make a plan. Guided by the teacher, students will prepare a Scientific
Research Plan for their investigation or experiment.
All investigations and experiments follow the Scientific Method, which is taught explicitly as part of the
investigation/experiment.
The following structure for teaching the Scientific Method is used throughout Oz-e-science:
Step

Description

Prompt

Science Inquiry Skills

1

We ask a scientific
question.

Think about the scientific problem and ask a scientific
question.

Observe, question, describe,
identify

2

We come up with a
hypothesis.

What scientific explanation can we come up with and
what would happen if that explanation is correct?

Hypothesise

3

We make a prediction What would happen if that explanation is correct?
that we can test.

Predict

4

We test the
prediction.

Plan, observe, analyse,
measure, research,
experiment, classify/sort,
investigate, describe

5

We evaluate and
What does the scientific evidence tell us, and does it
explain the results of support the explanation we came up with, or do we
the test.
need to find another explanation?

•
•
•
•

We make a plan for the test.
We work out what equipment we need for the test.
We conduct the test.
We observe the results of the test.

Copyright © Good to Great Schools Australia
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Science Inquiry Skills
The following inquiry skills are taught from Foundation to Year 6. The definitions of each Science Inquiry
Skill used in a specific lesson are presented and taught during that lesson.
Science Inquiry Skill

Icon

Definition

Analyse

We study something in great detail so that we can explain and understand it.

Classify/sort

We sort out things according to their important features to see if they fit into
groups, and how they compare to other things.

Communicate

We share our ideas with others because this is how scientific knowledge grows.

Compare

We look for similarities and differences between things.

Describe

We use words to say what something is like so that someone else can understand
what we are talking about.

Experiment

We set up a scientific test to see if a possible explanation we have developed to
answer a question we have, is true or not.

Explain

We give a clear description of something by answering a scientific question using
known facts.

Hypothesise

We develop a possible scientific explanation for a question we have.

Identify

We look for and find features that tell us something important about what we are
observing.

Infer

When we see evidence, sometimes we carefully decide whether we can make
another conclusion based on that evidence.

Investigate

We carry out research or study into a scientific problem.

Measure

We use measuring tools to number anything that can be counted.

Observe

Using our five senses – see, feel, hear, smell and taste – to notice details about
something we are studying and what is happening.

Plan

We work out what to do and write down how we are going to do it.

Predict

When we develop a possible scientific explanation, we think about what would
happen if that explanation is correct.

Question

We ask a scientific question when we are searching for the answer to a problem or
to explain an observation.

Record

We make written notes and/or illustrations for later reference.

Report

We give a spoken or written report of something we have observed or investigated.

Represent

We create, construct, draw or sketch something to show our ideas.

Research

We look for information to find out facts from many sources.

Sequence

We arrange things in a particular order to show how related things follow each
other.

Copyright © Good to Great Schools Australia
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Student evaluation
The student evaluation of Oz-e-science is divided into two parts:
1. weekly progress tests
2. end-of-unit assessments.

Progress tests
The purpose of the Oz-e-science progress tests is to:
•

inform the curriculum development team of the strengths and weaknesses of the lessons and areas
for improvement

•

inform teaching practice

•

consolidate learning by highlighting the key concepts from the lessons. In the marking process, the
students hear the correct answers given by the teacher and repeat them. This promotes the
automaticity required for concept learning.

•

inform student assessment and reporting. The science teacher uploads the results from the weekly
tests into the data collection tool. Progress tests contribute to the Science Understanding (SU)
component of the final grade.

•

provide a data source for analysis for understanding external factors that impact on students’ ability
to participate in the program and learn all lesson components, such as absences from school,
student undiagnosed or incorrectly treated issues, other family situations, problems in school etc, so
they can be corrected.

Progress tests inform progress throughout each unit and contribute to the final grade.

End-of-unit assessments
At the end of a unit, students complete two assessments:
3. Science Inquiry Skills Assessment: This assessment is an application of the science skills taught in
the unit; for example, a field trip, investigation or experiment. Teachers use a Guide to Making
Judgements (GTMJ) to assess the students’ science inquiry skills and provide a percentage for each
student. The percentage provides the standard achieved for reporting (see table below).
4. Science Understanding Assessment: This written test assesses the Science Understanding and
Science as a Human Endeavour concepts taught throughout the unit. Teachers are provided with a
marking guide that provides a total and matching percentage. The percentage is recorded for each
student and provides the standard achieved for reporting (see table below).
Assessment standards
Grade Grade name
A
Excellent

Percentage
85% to 100%

B
C
D
E
F

70% to 84%
50% to 69%
30% to 49%
26% to 29%
25% or below

Good
Satisfactory
Limited
Very low
Fail

Standard
Student demonstrates mastery of skills or development significantly above
the standard.
Student demonstrates mastery of skills or development above the standard.
Student demonstrates mastery of skills or development at the standard.
Student demonstrates mastery of skills or development below the standard.
Student demonstrates mastery of skills or development significantly below
the standard.
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Unit components
Main components
Each unit is composed of:
•

a Unit Overview aligned to the Australian Curriculum content descriptors and achievement
standards

•

Lesson presentations

•

Teaching Guides

•

Student Workbooks

•

Assessment with marking schemes and GTMJs.

Component Content
Lesson
• The lesson presentations are written in PowerPoint, including animations and embedded
Presentation
videos.
• The structure of the presentations follows a combined DI/EDI structure specially adapted
for the science curriculum.
Teaching
• The teaching guides follow a double-column format, which includes the lesson content
Guide
and the scripted instructions for the teacher.
• Guides include instructions for digital lesson presentations, student workbooks, student
Progress Tests, and answer keys.
• The script contains instructions for the teacher on techniques and timings including
signals, repeat until firm, choral and individual responses, and error corrections. The script
has the answer keys embedded for teacher reference.
Student
• Each lesson comes with student worksheets and activities in the Student Workbooks.
Workbook
Answer keys are provided separately.
• Each lesson includes a reflection section for each student to fill in, and space for students’
progress test answers and scores.
Assessment • Student evaluation of Oz-e-science is divided into weekly progress tests and end-of-unit
assessments.
• The end-of-unit assessment is broken into testing students’ Science Understanding in an
exam-style test, as well as testing Science Inquiry Skills and Science as a Human Endeavour
through a practical assessment at the end of the unit’s investigation/experiment.

Extra resources
Oz-e-science also provides extra resources, including:
•

one to two famous scientist posters per unit, as relevant to that unit

•

recital list posters

•

family engagement activity resources and guides.

Copyright © Good to Great Schools Australia

12

Teaching Guides
Oz-e-science

Biology
Year 4 Lesson 3
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About Teaching Guides
Teaching Guides are a part of the teaching resources provided with each unit by GGSA. Each
Teaching Guide is in a double-column format that includes the lesson content and the
scripted instructions for the teacher. Guides include instructions for digital lesson
presentations, Student Workbooks, student progress tests, and answer keys.
The script contains instructions for the teacher on techniques and timings, including signals,
repeat until firm, choral and individual responses and error correction. The script shows the
images from the Student Workbook, including answer keys, embedded for teacher
reference.
The program overview outlines the content descriptors covered in each lesson, instructions
for lesson delivery, resources included in the program and instructions on teacher feedback
and reporting requirements.
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Biology
Year 4 Lesson 3
Introduction
Biology is the study of living things. This Biology unit for Year 4 focuses on the section
‘Living things depend upon each other and the environment to survive (ACSSU074)’ and
‘Living things have life cycles (ACSSU072)’ from ‘Science Understanding’ of the Australian
Curriculum.
This lesson, titled ‘Flowering Plants and Pollinators’, students and teachers observe and
describe the symbiotic relationships between flowering plants and pollinators where
both living things benefit. The lesson takes students through the concept of pollination
and the parts of a flower, a pollinator and how it transports the pollen from flower to
flower, and explains the concept through six examples of pollinators and the flowers
they feed on.

About this lesson
This lesson covers the following Australian Curriculum strands:
Science Understanding (SU):
Living things depend on each other and the environment to survive (ACSSU074)
Living things have life cycles (ACSSU072)
Science as a Human Endeavour: The nature and development of science—Science
involves making predictions and describing patterns and relationships (ACSHE061)
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The answer is mutualism.
Discuss as needed. Repeat until firm.

Lesson 3
Rapid Review: Recite

Lesson Objective

Slide 1

Slide 4

Read with me.
1. The Big idea we are learning in this unit is
that living things require a supply of
energy and materials for which they are
often dependent on or in competition
with other living things.
2. Living things depend on each other and
the environment to survive.
3. The four benefits a living thing can get
from another living thing are food,
grooming, protection and transport.
4. Mutualism is a symbiotic relationship
between two different living things where
both benefit.

Track with me.
In this lesson, we will learn about the symbiotic
relationships between flowering plants and
pollinators where both living things benefit –
mutualism.

Success Criteria
Slide 5
Track with me.
By the end of this lesson you will be able to:
• observe mutual relationships between
flowering plants and pollinators
• sequence the steps of pollination in a
storyboard.

Rapid Review: Recall
Slide 2

Here are the definitions of these important words:
observe and sequence.

Track with me.

Track with me.

Mutualism is a __________ relationship between
two different _____ things where _______ benefit.

Observe means we use our five sense – see, feel,
hear, smell and taste – to notice details about
something we are studying and what is happening.

Read with me and say the missing words.
Mutualism is a symbiotic relationship between
two different living things where both benefit.
Click to show answers. Reread if required.

Rapid Review: Apply

What does observe mean? (Signal.)
Observe means we use our five sense – see, feel,
hear, smell and taste – to notice details about
something we are studying and what is happening.
Track with me.
Sequence means we arrange things in a particular
order to show how related things follow each
other.

Slide 3
Track with me.
The Southern cassowary gets the benefit of food
from the Blue quandong tree. The Cassowary
carries the seeds in the fruit in its stomach as it
wanders through the rainforest and it poos in
different places. The seeds begin to grow into
trees in new areas of the rainforest. The Blue
quandong tree gets the benefit of travel.
What is this relationship called? Write the answer
to the question on your whiteboards.
Allow time to complete.
Check for understanding: Pick non-volunteers.

What does sequence mean? (Signal.)
Sequence means we arrange things in a particular
order to show how related things follow each
other.

Activating Prior Knowledge
Slide 6
Track with me.

Copyright © Good to Great Schools Australia

16

Think about a time when you may have eaten
honey. Have you ever wondered how the honey is
made?

Pollination

brightly coloured flowers, sweet nectar and strong
scents (smells).

Slide 9
Track with me.
What is a pollinator?

Slide 7
Track with me.

A pollinator is an animal that transports pollen
from one flower to another.

What is pollination?

What is pollinator? (Signal.)

Pollination is the transport of pollen from the male
parts of a flower (point to show) (stamen) to the
female parts of the flower (point to show) (stigma)
so seeds will grow.

An animal that transports pollen from one flower
to another.

What is pollination? (Signal.)
Pollination is the transport of pollen from the male
parts of a flower (stamen) to the female parts of
the flower (stigma) so seeds will grow. Seeds can
then grow into new plants (offspring/babies).

Slide 8

Bees are good pollinators because they visit
hundreds of flowers to feed on nectar and collect
pollen for their young.
The bee lands on the flower and drinks its nectar.
While doing this, the bee is covered in pollen. The
pollen sticks to the bee’s hairy legs and body.
Where does the pollen stick? (Signal.)
To the bee’s hairy legs and body.

Track with me.
Why do flowering plants need help?
Flowering plants need help to transport their
pollen from the stamen (point to show) to the
stigma (point to show) so they can grow seeds. To
do this, plants depend on animals, mainly insects,
to help. To attract animals, flowering plants have

Some types of bees have pollen baskets on their
legs (point to show) that catch and store the
pollen.

Slide 10
Track with me.
Note: After each sentence, choose a student to
click and drag the matching image from the
bottom of the slide and place in position (or draw
the picture instead).
1. The bee visits the flower to collect pollen and
nectar.
(Move the bee without pollen image to match.)
2. The bee brushes against the pollen on the
stamen (male part), which sticks to the bee.
(Move the bee with pollen image to match.)
3. The bee flies with pollen stuck to its body.
(Move the bee with pollen image to match.)
4. The bee visits another flower and brushes
against the stigma (female part).
(Move the bee with pollen image to match.)
5. Some pollen from the bee’s body sticks to the
stigma of this flower.
(Move the pollen grains to match.)
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Track with me.

Fruit begins to grow.

The stingless bee and macadamia tree

I Do

Stingless bees get the benefit of food (click to
show answer) from the macadamia tree.

Slide 11

The macadamia tree gets the benefit of pollination
(click to show answer) from the stingless bee.

Track with me.
Name: European honeybee
Feeds on: pollen and nectar
Pollinates: most types of flowering plants
Carries pollen on: hairs on its body and pollen
baskets on its back legs
Click to watch a short clip of a bee collecting
nectar (0:23 mins)
Track with me.

This is a symbiotic (click to show answer)
relationship where both living things benefit. This
is called mutualism (click to show answer).

We Do
Slide 13
Read with me.
Name: hover fly

European honeybees and eucalypts
European honeybees get the benefit of food (click
to show answer) from eucalypts.
Eucalypts get the benefit of pollination (click to
show answer) from European honeybees.
Both living things benefit. This is called mutualism
(click to show answer).

Slide 12

Feeds on: nectar
Pollinates: most types of flowering plants
Carries pollen: all over its body
Click to watch the clip (22 seconds).
What are the missing words below?
Track with me.
Hover flies and daisies

Track with me.

Discuss where to find what food the hover fly
feeds on when it visits the daisy. Ask a volunteer to
write food (nectar) on the first line.

Name: stingless bee
Feeds on: pollen and nectar
Pollinates: most types of flowering plants
Carries pollen: on hairs on its body and pollen
baskets on its back legs
Click to watch a clip of many stingless bee in a
flower (0:25 mins)

Hover flies get the benefit of ________from
daisies.
Discuss the benefit all flowering plants get from
pollination. Ask a volunteer to write this on the
line.
Daisies get the benefit of ____from hover flies.
Discuss the missing words in the line below. Ask
volunteers to write the words on the lines.

Slide 14
In your workbooks, complete the activity.
Read with me.
Name: Australian painted lady
Feeds on: nectar
Pollinates: banksia, bottlebrush, eucalyptus,
everlastings, daisies, capeweed and lavender
Carries pollen: on most of its body

Copyright © Good to Great Schools Australia

18

Fill in the missing words on the activity.

Slide 17

Allow time to complete. Monitor students.
Check for understanding: Pick non-volunteers.

3. Pollinators get the benefit of ______ from the
flowering plant.

We are going to check our answers.

a) grooming

Track with me.

b) transport

Australian painted ladies get the benefit of food
from everlastings (click to show answer).

c) food.

Everlastings get the benefit of pollination from
Australian painted ladies (click to show answer).
This is a symbiotic relationship where both living
things benefit (click x 2 to show answer).
This is called mutualism (click to show answer).

The Rule

Answer: c)
Check for understanding. Revise as needed.
4. The flowering plants get the benefit of
________from the pollinators.
a) grooming
b) pollination
c) protection.
Answer: b)

Slide 15

Check for understanding. Revise as needed.

Read with me.
A pollinator, such as a bee, transfers pollen from
one flower to another so fruits and seeds will
grow.
Write the rule in your workbook.
Allow time to complete. Monitor students.

We Apply
Slide 18
In your workbooks, complete the following
activity.
Read with me.

You Do

Name: black flying-fox

Slide 16

Feeds on: pollen and nectar

Write your answers on your whiteboards.

Pollinates: mainly native flowering plants

Track with me.

Carries pollen: on its fur, mainly on its head

1. ___________ is the transport of ______ (the
very tiny grains produced by the stamens of a
flower by a ________.

Fill in the missing words in the activity.

a) pollen, pollination, pollinator
b) pollination, pollen, pollinator.
Answer: b)

Allow time to complete. Monitor students.
Check for understanding: Pick non-volunteers.
We are going to check our answers.
Track with me.

Check for understanding. Revise as needed.

Black flying-foxes get the benefit of food from
bottlebrushes (click to show answer).

2. True or false. Bees are the only insect or animal
that pollinates flowers.

Bottlebrushes get the benefit of pollination from
black flying-foxes (click to show answer).

a) false

This is a symbiotic relationship where both living
things benefit (click to show answer).

b) true.

This is called mutualism (click to show answer).

Answer: a)
Check for understanding. Revise as needed.
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We Apply

Lesson Closure: Revise

Slide 19

Slide 21

We are going to create a storyboard to show
the story of what happens when a European
honeybee pollinates a flower. You are going to
draw what I draw on your storyboard in your
workbook and write the key words on the lines.

Read with me.

1. The first step is that the bee visits a flower
to collect nectar.

Draw a bee flying towards the flower. Write: Bee
collects nectar and pollen from flower.
2. Then while the bee is collecting the nectar
and pollen, some of the sticky pollen from
the top of the stamen sticks to the body of
the bee.
Draw a bee next to the stamen with pollen on
its body. Write: Bee brushes against the
stamen and pollen sticks to its body.
3. Then the bee flies off to another flower
looking for more nectar and pollen to
collect.
Draw a bee flying to another flower with
pollen on it. Write: The bee flies with pollen
stuck to its body and its pollen baskets.
4. And at the next flower, while the bee is
collecting pollen and nectar, some of the
pollen from the stamen from the last
flower falls onto the stigma of this flower.
Draw a bee on a different flower with pollen
falling on the stigma. Write: The pollen from
the stamen from the last flower brushes onto
the stigma.
Now fruit will grow.

A pollinator, such as a bee, transfers pollen from
one flower to another so seeds will grow. This is a
mutualistic relationship where both benefit.

Lesson Closure: Reflect
Slide 28
Track with me.
Success Criteria
How well are you able to:
•

observe mutual relationships between
flowering plants and pollinators?

•

sequence the steps of pollination in a
storyboard?

Ask students to complete the Reflect activity in
their workbook.

Lesson Closure: Connect
Slide 23
Track with me.
In this lesson, we have learned about mutual
relationships between flowering plants and
pollinators.
In the next lesson, we are going to learn about
asking questions, and how to ask a question like a
scientist.
Collect workbooks. Record results.

Lesson Relevance

Teacher Feedback

Slide 20
Track with me.
Without pollinators, there would be no pollination.
Pollination means that fruits will form for us to
eat, such as apples and lemons. These fruits
contain seeds that we can eat, such as nuts or
plant to grow more food.
Pair/share: What are your favourite fruits to eat?
Check for understanding: Pick non-volunteers.
Discuss as needed.
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Oz-e-science

Biology Lesson
Year 4 Lesson 3
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About lessons
There is a lesson for all sixteen lessons, from Year 4 to Year 6. These facilitate effective
transitions during the lessons. They provide a visual prompt as the students move from
teacher instruction and demonstration, to completing work in their Student Workbook, to
independent practice. The Teaching Guides indicate when each slide is to be displayed as
the teacher reads through the script.
The lesson presentations are written in PowerPoint, including animations and embedded videos. The
structure of the presentations follows a combined DI/EDI structure specially adapted for the Science
curriculum.
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Biology
Year 4 Lesson 3
Introduction
Biology is the study of living things. This Biology unit for Year 4 focuses on the section
‘Living things depend upon each other and the environment to survive (ACSSU074)’ and
‘Living things have life cycles (ACSSU072)’ from ‘Science Understanding’ of the Australian
Curriculum.
This lesson, titled ‘Flowering Plants and Pollinators’, students and teachers observe and
describe the symbiotic relationships between flowering plants and pollinators where
both living things benefit. The lesson takes students through the concept of pollination
and the parts of a flower, a pollinator and how it transports the pollen from flower to
flower, and explains the concept through six examples of pollinators and the flowers
they feed on.

About this lesson
This lesson covers the following Australian Curriculum strands:
Science Understanding (SU):
Living things depend on each other and the environment to survive (ACSSU074)
Living things have life cycles (ACSSU072)
Science as a Human Endeavour: The nature and development of science—Science
involves making predictions and describing patterns and relationships (ACSHE061)
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Symbiotic Relationships
Mutualism
Lesson 3

Flowering Plants and Pollinators
Year 4
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Recite > Recall > Apply
1. Mutualism is a symbiotic relationship between two different living
things where both benefit.

Rapid Review: Recite

2. Four benefits a living thing can get from another living thing are:

Food

Lesson 3

Grooming

Protection
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Rapid Review: Recall

Recite > Recall > Apply

Mutualism is a _______________
relationship between two different
______________things where
______________benefit.

Lesson 3
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Recite > Recall > Apply

Rapid Review: Apply

Leafcutter ants take care of a fungus farm they keep in their nest where
they grow and look after fungus. The ants cut up and chew leaves to put in
the farm to provide nutrients for the fungus. The ants feed on the fungus.

Leafcutter ant

Fungus farm

Fungus

1. What benefit do the Leafcutter ants get from the fungus?
2. What benefit does the fungus get from the Leafcutter ants?
3. What is this relationship called?
Lesson 3
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Lesson Objective
In this lesson, we will observe and describe symbiotic relationships
between flowering plants and pollinators where both living things benefit.
Definitions

Lead: We Do

Observe means using our eyes
to notice details about
something we are studying and
what is happening.
Describe means using words to
say what something is like.

European honeybee and Daisy flower

Lesson 3
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Relationship means the way
things are connected to each
other
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What do you think?
What do bees make?

Activating Prior Knowledge

1. Honey
2. Pollen
3. Seeds

Write your answer on your whiteboard. Pair/Share your answer.

Lesson 3
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Academic Vocabulary

New Vocabulary
Pollen are the very tiny yellow grains produced by
the stamens of a flower.
pol___len
A pollinator is something, such as a bee, that carries
pollen from one flower to another.
pol___lin __a__tor
Pollination is the transfer of pollen from the male
part of a flower to the female part of a flower so
seeds will grow.
pol___li __na__tion
Lesson 3
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I Do

Concept Development

What is Pollination?
Stigma
(female)

Pollen
Stamen
(male)

Pollination is the transport of pollen from the male parts of a flower
(stamen) to the female parts of the flower (stigma) so seeds will grow.

Lesson 3
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I Do
Why do flowering plants need help?

Concept Development

Stigma
(female)
Stamen
(male)

Flowering plants need help to transport pollen from the stamen to the stigma
so they can grow seeds. To do this, plants depend on animals, mainly insects,
to help out. To attract animals, flowering plants have brightly coloured
flowers, sweet nectar, and strong scents (smells).
Lesson 3
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I Do

Concept Development

What is a Pollinator?
A pollinator is an animal that transports
pollen from one flower to another. Bees are
good pollinators because they visit hundreds
of flowers to feed on nectar and collect
pollen to feed their young.
The bee lands on the flower and drinks its
nectar. While doing this, the bee is covered
in pollen. The pollen sticks to the bee's hairy
legs and body.
Some types of bees have pollen baskets on
their legs that catches and stores the pollen.
Lesson 3
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I Do

Concept Development

How does a Pollinator transport the Pollen?
1. The bee visits
the flower to
collect pollen
and nectar.

2. The bee brushes
against the
pollen on the
stamen (male
part) which
sticks to the bee.

3. The bee flies
with pollen
stuck to its body.

4. The bee visits
another flower
and brushes
against the
stigma (female
part).
5. Some pollen on
the bee’s body
from the stamen
sticks to the
stigma.
6. Seeds begin to
grow.

Lesson 3
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Model: I Do

I Do
Pollinator Example 1
A honeybee and Eucalypt flower

Name: European honeybee
Size: 12 mm
Feeds on: Pollen and nectar
Pollinates: Most types of flowering plants
Carries pollen on: Hairs on its body and pollen
baskets on its back legs.

European honeybees and Eucalypts
European honeybees get the benefit of ___________________ from Eucalypts.
Eucalypts get the benefit of ___________________ from European honeybees.
Both living things benefit. This is called ____________________.
Lesson 3
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Model: I Do

I Do
Pollinator Example 2
Stingless bee and Macadamia
flower

Name: Stingless bee
Size: 5 mm
Feeds on: Pollen and nectar
Pollinates: Most types of flowering plants
Carries pollen on: Hairs on its body and pollen
baskets on its back legs.
The Stingless bee and Macadamia tree
The Stingless bee gets the benefit of _______________ from the Macadamia tree.
The Macadamia tree gets the benefit of ________________from the Stingless
bee.
This is a _________________ relationship where _____ living things benefit. This
is called ________________.
Lesson 3
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Lead:We Do

We Do
Pollinator Example 3
Hover fly and Daisy

Name: Hover fly
Size: 8 mm
Feeds on: Nectar
Pollinates: Most types of flowering plants
Carries pollen on: All over its body
Hover flies and Daisies
Hover flies get the benefit of _______________________from daisies.
Daisies get the benefit of _______________________ from Hover flies.
This is a ______________ relationship where ________ living things benefit. This
is called ________________.
Lesson 3
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Lead: We Do

We Do
Pollinator Example 4
Name: Australian painted lady
Size: 50 mm
Feeds on: Nectar
Pollinates: Banksia, Bottlebrush, Eucalyptus,
Everlastings, Daisies, Capeweed and Lavender.
Carries pollen on: Most of its body
Australian Painted Ladies and Everlastings

Australian painted lady
and Daisy

Australian painted ladies get the benefit of ________________ from Everlastings.
Everlastings get the benefit of ________________ from Australian painted ladies.
This is a ______________ relationship where _____________ living things
benefit.
Lesson 3
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Test: You Do

You Do
Pollinator Example 5
Black flying-Fox and
Bottlebrush

Name: Black flying-fox
Size: Wingspan 1 metre
Feeds on: Pollen and nectar
Pollinates: Mainly native flowering plants
Carries pollen on: Its fur, mainly on its head
Black Flying-foxes and Bottlebrushes
Black flying-foxes get the benefit of ________________ from Bottlebrushes.
Bottlebrushes get the benefit of ________________ from Black flying-foxes.
This is a ____________relationship where _________ living things benefit. This is
called ________________.
Lesson 3
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Test: You Do

You Do
Pollinator Example 6
Name: Rainbow lorikeet
Size: 30cm
Feeds on: Nectar and pollen
Pollinates: Many native trees such as
Eucalypts
Carries pollen on: Its forehead and throat

Rainbow lorikeet and Golden
penda

Rainbow lorikeets and Golden penda
Rainbow lorikeets get the benefit of ___________________from Golden pendas.
Golden pendas get the benefit of ___________________from Rainbow lorikeets.
This is a ____________ relationship where _________ living things benefit. This
is called ________________.
Lesson 3
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Rule

The Rule

The Rule: There are symbiotic relationships between living things where
both benefit. This is called mutualism.

Stingless bee and
Macadamia tree
Lesson 3

Black flying-fox and
Bottlebrush

Painted lady and
Everlasting
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I Do
European honeybee Storyboard
2

3

4

Generalisation: Worked Example

1

Lesson 3
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You Do
_________________ Storyboard
2

3

4

Application: Unworked Example

1

Lesson 3
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Lesson Relevance

Lesson relevance

Observing and describing the relationship between living things helps us to
understand that all living things are linked and they depend on each other
for survival.

Pair/share: Why is it important to understand that all living things are linked?

Lesson 3
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Lesson Closure: Revise

Revise > Reflect > Connect

1. Mutualism is a symbiotic
relationship between two
different living things where both
benefit.
2. Pollination is an example of a
mutual relationship between a
flowering plant and a pollinator
where both benefit.

Lesson 3

Copyright © Good to Great Schools Australia

45

Lesson Closure: Reflect

Revise > Reflect > Connect
What have you learned about
symbiotic relationships between
flowering plants and pollinators?

Pair: Share with your partner what
you have learned. Use the Word
Bank to help you.

Word Bank
mutualism

nectar

symbiotic

transport

flowering

pollen

relationship

pollinate

benefit

stamen

pollinator

stigma

Lesson 3
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Lesson Closure: Connect

Revise > Reflect > Connect

In the next lesson we are going to
learn about asking questions, and
how to ask questions like a scientist.

Lesson 3
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Student Workbooks
Oz-e-science

Biology
Year 4 Lesson 3
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About the Student Workbooks
Each lesson comes with student worksheets and activities in the Student Workbooks.
Answer keys are provided separately. Each lesson includes a reflection section for each
student to fill in, and space for students progress test answers and scores.
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Biology
Year 4 Lesson 3
Introduction
Biology is the study of living things. This Biology unit for Year 4 focuses on the section
‘Living things depend upon each other and the environment to survive (ACSSU074)’ and
‘Living things have life cycles (ACSSU072)’ from ‘Science Understanding’ of the Australian
Curriculum.
This lesson, titled ‘Flowering Plants and Pollinators’, students and teachers observe and
describe the symbiotic relationships between flowering plants and pollinators where
both living things benefit. The lesson takes students through the concept of pollination
and the parts of a flower, a pollinator and how it transports the pollen from flower to
flower, and explains the concept through six examples of pollinators and the flowers
they feed on.

About this lesson
This lesson covers the following Australian Curriculum strands:
Science Understanding (SU):
Living things depend on each other and the environment to survive (ACSSU074)
Living things have life cycles (ACSSU072)
Science as a Human Endeavour: The nature and development of science—Science
involves making predictions and describing patterns and relationships (ACSHE061)
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Lesson 3 – Mutualism: Symbiotic Relationships – Flowering Plants and
Pollinators
Date: _______________________
We Do: Australian Painted Lady and the Everlastings
Australian painted ladies get the benefit of ____________________from the
everlastings. Everlastings get the benefit of_____________________from the
Australian painted ladies.
This is a _____________________ relationship where ____________ living
things benefit.
This is called ___________________________.
We Apply: Black Flying-Foxes and Bottlebrushes
Black flying-foxes get the benefit of ________________________ from
bottlebrushes. Bottlebrushes get the benefit of _________________________
from black flying-foxes.
This is a __________________relationship where ___________ living things
benefit. This is called_________________________.

The Rule
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We Apply: Bee Pollination Storyboard
Follow the teacher’s instructions and create a storyboard.

1

2

3

4
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Reflect Activity
How well were you able to:
• observe mutual relationships between flowering plants and pollinators?

• sequence the steps of pollination in a storyboard?
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Assessment

Biology
Year 4 Lesson 1-15
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About Assessments
Students are assessed throughout each unit through a series of Progress Tests, which are
administered every second lesson and take the form of multiple-choice questions. Progress test
results contribute to the final grade.
The final assessment of each unit is broken into two separate assessments: a presentation following
the Structured Research Activity (SRA), as well as an end-of-term assessment.
The presentation follows the SRA and assesses students’ Science Understanding (SU) and Science
Inquiry Skills (SIS). Teachers assess students’ work using a Guide to Making Judgements. Science as a
Human Endeavour (SHE) sub-strand is assessed where relevant.
The final unit assessment consists of a series of questions covering the whole unit’s content, to
assess students’ Science Understanding. The Science Inquiry Skills and Science as a Human
Endeavour sub-strands are assessed where relevant.
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Biology
Year 4 Lesson 3
Introduction
Biology is the study of living things. This Biology unit for Year 4 focuses on the section
‘Living things depend upon each other and the environment to survive (ACSSU074)’ and
‘Living things have life cycles (ACSSU072)’ from ‘Science Understanding’ of the Australian
Curriculum.
This lesson, titled ‘Flowering Plants and Pollinators’, students and teachers observe and
describe the symbiotic relationships between flowering plants and pollinators where
both living things benefit. The lesson takes students through the concept of pollination
and the parts of a flower, a pollinator and how it transports the pollen from flower to
flower, and explains the concept through six examples of pollinators and the flowers
they feed on.

About this lesson
This lesson covers the following Australian Curriculum strands:
Science Understanding (SU):
Living things depend on each other and the environment to survive (ACSSU074)
Living things have life cycles (ACSSU072)
Science as a Human Endeavour: The nature and development of science—Science
involves making predictions and describing patterns and relationships (ACSHE061)
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End of Unit Assessment Lessons 1–15
Knowledge and Understanding
Symbiotic Relationships
1. When we observe, we: (circle the correct answer)

/1

• use words to say what something is like
• use our five senses to notice details.

2. List four benefits a living thing can get from another living thing:

/4

• __________________________
• __________________________
• __________________________
• __________________________

3. A symbiotic relationship, where both living things benefit,

/1

is called: (circle the correct word)
Commensalism

Mutualism
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4. Mutualism:

/12

• Draw a line to match the livings things that have a mutual relationship.
• On the line below each image, write the benefit each gets from the other
living thing (e.g. food, transport, grooming, protection).
Living thing

Living thing

5. The tiny yellow grains produced by the stamens of a flower are called:
(circle the correct word)
pollinator

/1
pollen
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6. The transfer of pollen from the male part of the flower to the female
part of the flower so a seed will grow is called: (circle the correct word)
/1
pollinator

pollen

pollination

7. Circle the living things that are pollinators.

Parrot

8.

Cow

/3

Honey bee

Flying-fox

Closely observe the picture of the caterpillar.

/6

• List three things you see about the caterpillar and write
them in the See box.
• Write three questions you are thinking about the
caterpillar in the Wonder box.
I see …

I Wonder … (why, if, how, when, what)

9. When one living thing benefits from another living thing without
harming it, it is called: (circle the correct word)
Mutualism

Commensalism
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59

10. Commensalism:

/9

• Draw a line between the livings things that have a commensal
relationship.
• Write any benefits each living thing on the left side gets from the
relationship (e.g. food, grooming, transport, protection).
Living thing

Living thing

Copyright © Good to Great Schools Australia

60

11. This tree provides the bromeliad plant with a special benefit called:
(circle the correct word)

/1

food

grooming
transport

protection
support

12. Charles Darwin used the scientific method when thinking about the
Madagascar star orchid he received. Write the scientific method words
below in the order that Darwin used.

Question

Observe

/3

Hypothesise

1.
2.
3.
13. When one living thing benefits and the other is harmed, the relationship
is called: (circle the correct word)
Mutualism

Commensalism
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14. Parasitism:

/9

• Circle which side are the hosts and which side are the parasites.
• Draw a line to match the host with its parasite.
• On the line below each parasite, write the benefit it receives (e.g. food,
grooming, protection, transport).
Hosts or parasites?

Hosts or parasites?

15. In a predator–prey relationship, the living thing that eats the animal is
called the: (circle the correct word)
Prey

/1
Predator
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Life Cycles
(Label the following life cycles using the words in the box below.)

/5

16. The Life Cycle of a Tomato Plant

Seed Seedling Flowers Fruit Germination
17. The Life Cycle of a Chicken

/5

Chick Egg Pullet Chicken Hatchling
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Science Understanding and Science as a Human Endeavour
Grade

Grade name

Percentage

A

Excellent

85% to 100%

B

Good

70% to 84%

C

Satisfactory

50% to 69%

D

Limited

30% to 49%

E

Very low

26% to 29%

F

Fail

25% or below
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Standard
Student demonstrates
mastery of skills or
development
significantly above the
standard.
Student demonstrates
mastery of skills or
development above
the standard.
Student demonstrates
mastery of skills or
development at the
standard.
Student demonstrates
mastery of skills or
development below
the standard.
Student demonstrates
mastery of skills or
development
significantly below the
standard.
Student demonstrates
mastery of skills or
development
significantly below the
standard.
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End of Unit Assessment Lessons 1–15
Knowledge and Understanding
Symbiotic Relationships
1. When we observe, we: (circle the correct answer)

/1

• use words to say what something is like
• use our five senses to notice details.

2. List four benefits a living thing can get from another living thing (in any
order):

/4

• food
• protection and/or support
• transport
• grooming

3. A symbiotic relationship, where both living things benefit,

/1

is called: (circle the correct word)
Commensalism

Mutualism
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4. Mutualism:

/12

• Draw a line to match the livings things that have a mutual relationship.
• On the line below each image, write the benefit each gets from the other
living thing (e.g. food, transport, grooming, protection).
Living thing

Living thing

Protection and food

Food and protection

Food and grooming

Grooming

Food

Protection

5. The tiny yellow grains produced by the stamens of a flower are called:
(circle the correct word)
pollinator

/1
pollen
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6. The transfer of pollen from the male part of the flower to the female
part of the flower so a seed will grow is called: (circle the correct word)
/1
pollinator

pollen

pollination

7. Circle the living things that are pollinators.

Parrot

8.

Cow

/3

Honey bee

Flying-fox

Closely observe the picture of the caterpillar.

/6

• List three things you see about the caterpillar and write
them in the See box.
• Write three questions you are thinking about the
caterpillar in the Wonder box.
I see …
Answers will vary

I Wonder … (why, if, how, when, what)
Answers will vary

9. When one living thing benefits from another living thing without
harming it, it is called: (circle the correct word)
Mutualism

Commensalism
Copyright © Good to Great Schools Australia

/1
Parasitism
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10. Commensalism: (either of the cows can be chosen for the cattle egret
and the dung beetle)

/9

• Draw a line between the livings things that have a commensal
relationship.
• Write any benefits each living thing on the left side gets from the
relationship (e.g. food, grooming, transport, protection).
Living thing

Living thing

Transport food protection

Food

Protection

Food
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11. This tree provides the bromeliad plant with a special benefit called:
(circle the correct word)

/1

food

grooming
transport

protection
support

12. Charles Darwin used the scientific method when thinking about the
Madagascar star orchid he received. Write the scientific method words
below in the order that Darwin used.

Question

Observe

/3

Hypothesise

1. Observe
2. Question
3. Hypothesise
13. When one living thing benefits and the other living thing is harmed, the
relationship is called: (circle the correct word)
/1
Mutualism

Commensalism

Parasitism

14. Parasitism:

/9

• Circle which side are the hosts and which side are the parasites.
• Draw a line to match the host with its parasite.
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• On the line below each parasite, write the benefit it receives (e.g. food,
grooming, protection, transport).
Hosts or parasites?

Hosts or parasites?

Food

Food

Food

Protection Transport

15. In a predator–prey relationship, the living thing that eats the animal is
called the: (circle the correct word)
Prey

/1
Predator
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Life Cycles
(Label the following life cycles using the words in the box below.)

/5

16. The Life Cycle of a Tomato Plant
Fruit
Flowers
Seeds

Germination

Seedling

Seed Seedling Flowers Fruit Germination

17. The Life Cycle of a Chicken

/5

Chicken
Pullet
Egg

Hatchling

Chick

Chick Egg Pullet Chicken Hatchling
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Science Understanding and Science as a Human Endeavour
Grade

Grade name

Percentage

A

Excellent

85% to 100%

B

Good

70% to 84%

C

Satisfactory

50% to 69%

D

Limited

30% to 49%

E

Very low

26% to 29%

F

Fail

25% or below
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/64
Standard
Student demonstrates
mastery of skills or
development
significantly above the
standard.
Student demonstrates
mastery of skills or
development above
the standard.
Student demonstrates
mastery of skills or
development at the
standard.
Student demonstrates
mastery of skills or
development below
the standard.
Student demonstrates
mastery of skills or
development
significantly below the
standard.
Student demonstrates
mastery of skills or
development
significantly below the
standard.
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Science: Year 4 Biology Assessment GTMJ
This rubric is to grade students’ assessment tasks in the Year 4 Biology unit. These tasks include the:
•

field trip – observations and recording Lesson 13, research Lesson 14, and field trip research

•

documentary – (science inquiry skills: communicating – represent and communicate) Lesson 15
A
B
C
Science Understanding – Living things depend on each other and the environment to survive.
Lesson 13: Observations
Lesson 13: Observations
Lesson 13: Observations
High level of observations and
Thorough and very detailed
observations and notes taken in notes taken in workbook.
the workbook for the chosen
Includes most of the following:
living thing.
• description of the living
Includes all the following and adds
thing’s features, including
relevant information:
labelled drawings or photos
• description of the living
• description of what the living
thing’s features, including
thing was doing
labelled drawings or photos • other key points, labelled
• description of what the living
drawings or photos.
thing was doing
• other key points, labelled
drawings or photos.
Lesson 13: Recording
Lesson 13: Recording
Thorough and very detailed
information recorded of the living
thing in its natural environment.
Films all the following and adds
relevant information:
• how it moves
• what it does
• zoom in on features where
possible
• where it lives
• footage of the presenter in
the environment.
Presenter thoroughly explains all
the following and adds relevant
information:

High level of information
recorded of the living thing in its
natural environment.
Films most of the following:
• how it moves
• what it does
• zoom in on features where
possible
• where it lives
• footage of the presenter in
the environment.
Presenter explains all the
following:
• what the living thing is and
what features it has
• what it is doing

D

E

Lesson 13: Observations

Lesson 13: Observations

Satisfactory observations and
notes taking in workbook.
Includes a few of the following:
• description of the living
thing’s features, including
labelled drawings or photos
• description of what the living
thing was doing
• other key points, labelled
drawings or photos.

Limited observations and notes
taken in workbook.
Includes one or two of the
following:
• description of the living
thing’s features, including
labelled drawings or photos
• description of what the living
thing was doing
• other key points, labelled
drawings or photos.

No observations and notes taken
in workbook of the following:
• description of the living
thing’s features, including
labelled drawings or photos
• description of what the living
thing was doing
• other key points, labelled
drawings or photos.

Lesson 13: Recording

Lesson 13: Recording

Lesson 13: Recording

Satisfactory level of information
recorded of the living thing in its
natural environment.
Films a few of the following:
• how it moves
• what it does
• zoom in on features where
possible
• where it lives
• footage of the presenter in
the environment.
Presenter explains one or two of
the following:
• what the living thing is and
what features it has
• what it is doing

Limited level of information
recorded of the living thing in its
natural environment.
Films one or two of the
following:
• how it moves
• what it does
• zoom in on features where
possible
• where it lives
• footage of the presenter in
the environment.
Presenter briefly explains one of
the following:
• what the living thing is and
what features it has

No information recorded of the
living thing in its natural
environment.
Films none of the following:
• how it moves
• what it does
• zoom in on features where
possible
• where it lives
• footage of the presenter in
the environment.
Presenter does not clearly
explain any of the following:
• what the living thing is and
what features it has
• what it is doing
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what the living thing is and
what features it has
• what it is doing
• why the living thing is
interesting.
Lesson 14: Research

•

Lesson 14: Research

Lesson 14: Research

Lesson 14: Research

Lesson 14: Research

Thorough and very detailed
information researched about the
living thing.
All the following covered:
• name
• description of what it looks
like
• habitat
• how it moves
• what it eats
• any other interesting facts.

High level of information
researched about the living thing.
Most of the following covered:
• name
• description of what it looks
like
• habitat
• how it moves
• what it eats
• any other interesting facts.

Satisfactory level of information
researched about the living thing.
Three or four of the following
covered:
• name
• description of what it looks
like
• habitat
• how it moves
• what it eats
• any other interesting facts.

Limited information researched
about the living thing.
Two or three of the following
covered:
• name
• description of what it looks
like
• habitat
• how it moves
• what it eats
• any other interesting facts.

No information researched about
the living thing.
None of the following covered:
• name
• description of what it looks
like
• habitat
• how it moves
• what it eats
• any other interesting facts.

Lesson 16: Relationships

Lesson 16: Relationships

Lesson 16: Relationships

Lesson 16: Relationships

Lesson 16: Relationships

Connects all predator–prey
relationships in both the
rainforest and reef ecosystems.

Connects most predator–prey
relationships in both the
rainforest and reef ecosystems.

Connects some predator–prey
relationships in both the
rainforest and reef ecosystems.

Connects a few predator–prey
relationships in both the
rainforest and reef ecosystems.

Connects one or no predator–
prey relationships in both the
rainforest and reef ecosystems.

Connects all symbiotic
relationships and names them in
both the rainforest and reef
ecosystem.

Connects most symbiotic
relationships and names them in
both the rainforest and reef
ecosystem.

Connects some symbiotic
relationships and names them in
both the rainforest and reef
ecosystem.

Connects a few symbiotic
relationships and names them in
both the rainforest and reef
ecosystem.

Connects one or no symbiotic
relationships and names them in
both the rainforest and reef
ecosystem.

•

why the living thing is
interesting.

•

why the living thing is
interesting.

•
•

what it is doing
why the living thing is
interesting.

•

why the living thing is
interesting.

Identifies and names the life
Identifies and names the life
Identifies and names the life
Identifies and names the life
cycles of one or none of the
cycles of most of the living things. cycles of some of the living things. cycles of a few of the living
things.
living things.
Science Inquiry Skills: communicating – represent and communicate observations, ideas and findings using formal and informal representation.
Thorough, effective and clear
Effective and clear
Satisfactory communication via Limited clear communication via Unclear video recording to show
communication via
communication via
videorecording to show
videorecording to show
observations and research on
videorecording to show
videorecording to show
observations and research on
observations and research on
living thing, no David
observations and research on
observations and research on living thing, with limited David
living thing, lacks David
Attenborough-style documentary
living thing, including many David
living thing, including some
Attenborough-style documentary Attenborough-style documentary features, less than 1 minute long.
Attenborough-style documentary
David Attenborough-style
features, between 2 and 3
features, between 1 and 2
features, between 3 and 5
documentary features,
minutes long.
minutes long.
minutes long.
between 3 and 5 minutes long.
Identifies and names the life
cycles of all the living things.

Copyright © Good to Great Schools Australia

74

Teaching Guides
Oz-e-science

Chemistry
Year 5 Lesson 5
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About Teaching Guides
Teaching Guides are a part of the teaching resources provided with each unit by GGSA. Each
Teaching Guide is in a double-column format that includes the lesson content and the
scripted instructions for the teacher. Guides include instructions for digital lesson
presentations, Student Workbooks, student progress tests, and answer keys.
The script contains instructions for the teacher on techniques and timings, including signals,
repeat until firm, choral and individual responses and error correction. The script shows the
images from the Student Workbook, including answer keys, embedded for teacher
reference.
The program overview outlines the content descriptors covered in each lesson, instructions
for lesson delivery, resources included in the program and instructions on teacher feedback
and reporting requirements.
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Chemistry
Year 5 Lesson 5
Introduction
Chemistry is the study of matter—everything around us. This Chemistry unit for Year 5
focuses on the section ‘Chemical sciences: solids, liquids, and gases have different
observable properties and behave in different ways (ACSSU077)’ from ‘Science
Understanding’ of the Australian Curriculum.
This lesson, titled ‘States of Matter: Solids, Liquids and Gases’, teaches students how
molecules change their state of matter between solid, liquid and gas when heat is added
or removed. It also explains the concepts of evaporation and condensation, boiling and
melting points, and the differences between the three different states of matter: solids,
liquids and gases.

About this lesson
This lesson covers the following Australian Curriculum strands:
Science Understanding (SU):
Solids, liquids and gases have different observable properties and behave in different
ways (ACSSU077)
Science as a Human Endeavour (SHE): The nature and development of science—
Science involves testing predictions by gathering data and using evidence to develop
explanations of events and phenomena and reflects historical and cultural
contributions (ACSHE081)
Use and influence of science—Scientific knowledge is used to solve problems and
inform personal and community decisions (ACSHE083)
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Lesson Objective

Lesson 5

Slide 4

Recite

Read with me.

Slide 1

In this lesson, you will learn about how molecules
are arranged in solid, liquid and gas.

Read with me.
The Big Idea we are learning in this unit is that all
material in the universe is made of very small
particles.
Solids, liquids and gases have different
observable properties and behave in different
ways.

Success Criteria
Slide 5
Track with me.
By the end of this lesson, you will be able to:

Molecules form when two or more atoms join
together.

• describe the formation of molecules in solid,
liquid and gas

All matter in the universe was created from
the Big Bang, within stars, and from the
explosions of supernovae.

• explain the properties of solid, liquid and gas

Most of the elements were created inside
massive stars and from the explosions of these
stars as supernovae.
Elements in the periodic table can be divided into
metals, metalloids and non-metals by their
properties.

• investigate the properties of gas.
Here are the definitions of these important words:
identify, compare and predict.
Read with me.
Describe means we use words to say what
something is like so that someone else can
understand what we are talking about.
What does describe mean? (Signal.)

Recall
Slide 2

Describe means we use words to say what
something is like so that someone else can
understand what we are talking about.

Track with me.

Read with me.

Elements in the periodic table can be divided into
_________, _________ and ________ by their
properties.

Explain means we give a clear description of
something by answering a scientific question
using known facts.

Read with me and say the missing words.

What does explain mean? (Signal.)

Elements in the periodic table can be divided into
metals, metalloids and non-metals by their
properties.

Explain means we give a clear description of
something by answering a scientific question using
known facts.

Click to show answers. Reread if required.

Read with me.
Investigate means we carry out research or study
into a scientific problem.

Apply
Slide 3

What does investigate mean? (Signal.)

Track with me. Write the correct answer on your
whiteboards.

Investigate means we carry out research or study
into a scientific problem.

What are the main properties of metals,
non-metals and metalloids? Match the properties.
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Water is a liquid and its molecules can move
around.

Activating Prior Knowledge

Click to show answers.

Slide 6
Track with me.
You might know that ice is made from water. Ice
and snow are the exact same molecules in
different states.

States of Matter

We Do: Gas
Slide 10
Track with me. Fill in the missing words in your
workbooks.
Solid, liquid and gas molecules are arranged
differently and have different properties.

Slide 7
Track with me.
The state of matter describes whether a substance
is a solid, liquid or gas. Here are some examples of
the different states of matter.

Allow time for students to fill in the words in
their workbook. Monitor progress. Discuss as
needed.
Click to show words.
Gas has no shape of its own and will spread out as
far as it can because its molecules are moving fast
and away from each other.

I Do: Solid
Slide 8
Track with me.
Solid, liquid and gas molecules are arranged
differently and have different properties.
Solids keep their shape and have a rigid structure
because their molecules are packed tightly
together.

Gas can be compressed, and it can spread out and
fill the size and shape of the container it is in.
Gases are often invisible.
Allow time for students draw the molecules in
their workbook. Monitor progress. Discuss as
needed.
Click to show answers.

Solids can be in different forms. They can be:

Gas particles are spread out.

• hard (rock, desk)

Discuss as needed.

• soft (sponge, wool)

The Rule

• powder (flour, coffee).
Rock is a solid and its molecules are tightly packed.

I Do: Liquid

Read with me.
Solid, liquid and gas molecules are arranged
differently and have different properties.

Slide 9
Track with me.
Solid, liquid and gas molecules are arranged
differently and have different properties.
Liquid has no fixed shape, but takes the shape of
the container it is in because its molecules can
move around each other.
When a liquid is poured, it can change its shape
but it will always take up the same amount of
space.
Does liquid have a fixed shape? (Signal.)
No.

Slide 11

Allow time for students to copy the rule into
their workbooks.

You Do: Check for Understanding
Slide 12
Use these questions to check for understanding.
Allow time for pair/share.
Pick 3–4 non-volunteers to answer.
Ask students to correct or elaborate on each
other’s answers, or to give examples.
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Track with me.
1. What are some of the properties of liquid?
Draw the particles.
The Rule: Solid, liquid and gas molecules are
arranged differently and have different properties.
Ask students to use their whiteboards to write
down notes or keywords, and/or draw pictures to
show their understanding.

We Apply
Slide 14
Set up a bucket of warm (about 50°C) water.
Track with me.
Objective: To understand that air contains gas
particles that take up space.

Listen carefully for misconceptions and explain.

Method:

Click to show answer.

1. Place a balloon each on the top of two bottles.
2. Leave bottle A at room temperature.
Submerge bottle B into a bucket of warm
(about 50°C) water.
3. Observe the difference in the balloons on the
bottles A and B.
4. Record your findings.

Track with me.
Liquids:
• have no fixed shape
• fill the shape of the container, but always take
up the same amount of space.
Answers may vary from the given answer but can
still be correct.

Slide 13

Slide 15
Track with me.

Allow time for pair/share.

Draw a picture of the balloons on bottle A and
bottle B.

Pick 3–4 non-volunteers to answer.

Which balloon inflated?

Ask students to correct or elaborate on each
other’s answers, or to give examples.

Why do you think that balloon inflated?

Track with me.
2. When poured into a container, flour takes the
shape of the container. Is flour a solid or
liquid? Explain your answer.
The Rule: Solid, liquid and gas molecules are
arranged differently and have different properties.
Ask students to use their whiteboards to write
down notes or keywords, and/or draw pictures to
show their understanding.
Listen carefully for misconceptions and explain.
Click to show answer.
Flour is a solid. Although it may seem like flour is a
liquid, it contains individual, finely grounded
particles. The individual particles take up a fixed
space, so powder-like substances such as flour are
solid.
Answers may vary from the given answer but can
still be correct.

Allow time for students to complete
observations. Monitor progress. Discuss as
needed.

Lesson Relevance
Slide 16
Track with me.
By understanding the properties of the different
state of matter, this will allow you choose the best
material to create new and useful products.
Pair/share: Why do you think it is important that
we understand the molecular arrangement of
solid, liquid and gas?

Lesson Closure: Revise
Slide 17
Read with me.
Solid, liquid and gas molecules are arranged
differently and have different properties.
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Lesson Closure: Reflect
Slide 18
Track with me.
Success Criteria
How well are you able to:
• describe the formation of molecules in solid,
liquid and gas?
• explain the properties of solid, liquid and gas?
• investigate the properties of gas?
Ask students to complete the Reflect activity in
their workbook.

Lesson Closure: Connect
Slide 19
Track with me.
In this lesson, we learnt about particles in solid,
liquid and gas states and their properties.
In the next lesson, we will learn about how
molecules change states between solid, liquid and
gas when heat is added or removed.
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Teacher Notes and Feedback
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Oz-e-science

Chemistry Lesson
Year 5 Lesson 5
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About lessons
There is a lesson for all sixteen lessons, from Year 4 to Year 6. These facilitate effective
transitions during the lessons. They provide a visual prompt as the students move from
teacher instruction and demonstration, to completing work in their Student Workbook, to
independent practice. The Teaching Guides indicate when each slide is to be displayed as
the teacher reads through the script.
The lesson presentations are written in PowerPoint, including animations and embedded videos. The
structure of the presentations follows a combined DI/EDI structure specially adapted for the Science
curriculum.
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Chemistry
Year 5 Lesson 5
Introduction
Chemistry is the study of matter—everything around us. This Chemistry unit for Year 5
focuses on the section ‘Chemical sciences: solids, liquids, and gases have different
observable properties and behave in different ways (ACSSU077)’ from ‘Science
Understanding’ of the Australian Curriculum.
This lesson, titled ‘States of Matter: Solids, Liquids and Gases’, teaches students how
molecules change their state of matter between solid, liquid and gas when heat is added
or removed. It also explains the concepts of evaporation and condensation, boiling and
melting points, and the differences between the three different states of matter: solids,
liquids and gases.

About this lesson
This lesson covers the following Australian Curriculum strands:
Science Understanding (SU):
Solids, liquids and gases have different observable properties and behave in different
ways (ACSSU077)
Science as a Human Endeavour (SHE): The nature and development of science—
Science involves testing predictions by gathering data and using evidence to develop
explanations of events and phenomena and reflects historical and cultural
contributions (ACSHE081)
Use and influence of science—Scientific knowledge is used to solve problems and
inform personal and community decisions (ACSHE083)
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Chemistry

Properties of solid, liquids and gases
Lesson 5

Year 5
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Recite > Recall > Apply
1. The Big Idea we are learning in this unit is that all material in the
universe is made of very small particles.
2. Solids, liquids and gases have different observable properties and
behave in different ways.
3. Molecules form when two or more atoms join together.
4. All matter in the universe was created from the Big Bang, within stars,
and from the explosions of supernovae.
5. Most of the elements were created inside massive stars and from the
explosions of these stars as supernovae.
6. Elements in the periodic table can be divided into metals, metalloids
and non-metals by their properties.

Lesson 5
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Recite > Recall > Apply
metals ___________
metalloids
Elements in the periodic table can be divided into ________,
non-metals by their properties.
and ___________

Lesson 5
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Recite > Recall > Apply
What are the main properties of metals, non-metals and metalloids? Match
the properties.
Metals

A.

• Colours vary, non-shiny
• Brittle
• Transmit no heat
and electricity
• Solid or gas

Lesson 5

Metalloids

B.

• Silvery, shiny
• Malleable
• Transmit heat and
electricity
• Solid
Copyright © Good to Great Schools Australia

Non-metals

C.

• Silvery, shiny
• Brittle
• Transmit some heat
and electricity
• Solid
89

Lesson Objective
In this lesson, you will learn about how molecules are arranged in solid,
liquid and gas.

Lesson 5
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Success Criteria
By the end of this lesson, you will be able to:
• describe the formation of molecules in solid, liquid and gas
• explain the properties of solid, liquid and gas
• investigate the properties of gas.
Definitions

Lesson 5

Describe

We use words to say what
something is like so that
someone else can understand
what we are talking about.

Explain

We give a clear description of
something by answering a
scientific question using known
facts.

Investigate

We carry out research or study
into a scientific problem.
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Activating Prior Knowledge
You might know that ice is made from water. Ice and snow are the exact
same molecules in different states.

Lesson 5
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States of Matter
The state of matter describes whether a substance is a solid, liquid or gas.
Here are some examples of the different states of matter.
solid

Lesson 5

liquid
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I Do: Solid
Solid, liquid and gas molecules are arranged differently and have different
properties.
Solids keep their shape and have a rigid structure because their molecules
are packed tightly together.
Solids can be in different forms. They can be:
• hard (rock, desk)
• soft (sponge, wool)
• powder (flour, coffee).

Lesson 5
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I Do: Liquid
Solid, liquid and gas molecules are arranged differently and have different
properties.
Liquid has no fixed shape, but takes the shape of the container it is in
because its molecules can move around each other.
When a liquid is poured, it can change its shape but it will always take up
the same amount of space.

Lesson 5
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We Do: Gas
liquid and _________
gas
Solid
_________,
_________
molecules are arranged differently
and have different properties.
Gas has no shape of its own and will spread out as far as it can because its
molecules are moving fast and away from each other.
Gas can be compressed, and it can spread out and fill the size and shape of
the container it is in. Gases are often invisible.
Compress: To reduce volume
by squeezing together

Lesson 5

Copyright © Good to Great Schools Australia

96

The Rule
Solid, liquid and gas molecules are arranged differently and have different
properties.

Lesson 5
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You Do: Check For Understanding
1. What are some of the properties of liquid? Draw the particles.
Liquids:
• have no fixed shape
• fill the shape of the container, but
always take up the same amount
of space.

The Rule: Solid, liquid and gas molecules
are arranged differently and have
different properties.
Lesson 5
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You Do: Check For Understanding
2. When poured into a container, flour takes the shape of the container.
Is flour a solid or liquid? Explain your answer.
Flour is a solid. Although it may seem like flour is a liquid, it contains
individual, finely grounded particles. The individual particles take up a
fixed space, so powder-like substances such as flour are solid.

Lesson 5

The Rule: Solid, liquid and gas molecules
are arranged differently and have
different properties.
Copyright © Good to Great Schools Australia

99

We Apply
Objective: To understand that air contains gas particles that take up space.
Method:
1. Place a balloon each on the top of two bottles.
2. Leave bottle A at room temperature. Submerge bottle B into a bucket of
warm (about 50°C) water.
3. Observe the difference in the balloons on the bottles A and B.
4. Record your findings.

Lesson 5
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We Apply
Draw a picture of the balloons on bottle A and bottle B.

Which balloon inflated?

Why do you think that balloon inflated?

Lesson 5
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Lesson Relevance
Understanding the properties of the different states of matter will allow you
choose the best materials to create new and useful products.

Pair/share: Why do you think it is important that we understand the molecular arrangement of solid,
liquid and gas?

Lesson 5
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Revise > Reflect > Connect
Solid, liquid and gas molecules are arranged differently and have different
properties.

Lesson 5
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Revise > Reflect > Connect
Success Criteria
How well are you able to:
• describe the formation of molecules
in solid, liquid and gas?

Not well

Okay

Very well

• explain the properties of solid, liquid
and gas?

Not well

Okay

Very well

Not well

Okay

Very well

• investigate the properties of gas?

Lesson 5
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Revise > Reflect > Connect
In this lesson, we learnt about particles in solid, liquid and gas states and
their properties.
In the next lesson, we will learn about how molecules change states
between solid, liquid and gas when heat is added or removed.

Lesson 5
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Student Workbooks
Oz-e-science

Chemistry
Year 5 Lesson 5
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About the Student Workbooks
Each lesson comes with student worksheets and activities in the Student Workbooks.
Answer keys are provided separately. Each lesson includes a reflection section for each
student to fill in, and space for students progress test answers and scores.
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Chemistry
Year 5 Lesson 5
Introduction
Chemistry is the study of matter—everything around us. This Chemistry unit for Year 5
focuses on the section ‘Chemical sciences: solids, liquids, and gases have different
observable properties and behave in different ways (ACSSU077)’ from ‘Science
Understanding’ of the Australian Curriculum.
This lesson, titled ‘States of Matter: Solids, Liquids and Gases’, teaches students how
molecules change their state of matter between solid, liquid and gas when heat is added
or removed. It also explains the concepts of evaporation and condensation, boiling and
melting points, and the differences between the three different states of matter: solids,
liquids and gases.

About this lesson
This lesson covers the following Australian Curriculum strands:
Science Understanding (SU):
Solids, liquids and gases have different observable properties and behave in different
ways (ACSSU077)
Science as a Human Endeavour (SHE): The nature and development of science—
Science involves testing predictions by gathering data and using evidence to develop
explanations of events and phenomena and reflects historical and cultural
contributions (ACSHE081)
Use and influence of science—Scientific knowledge is used to solve problems and
inform personal and community decisions (ACSHE083)
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Lesson 5 – Properties of solid, liquids and gases
Date: _____________________
We Do: Gas
_____________, _____________ and ___________ molecules are arranged differently
and have different properties.

Draw the gas molecules.

The Rule
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We Apply
Draw a picture of the balloon on bottle A and bottle B.

Which balloon inflated?

Why do you think that balloon inflated?

Reflect activity
How well are you able to:
• describe the formation of molecules in solid, liquid and gas?

• explain the properties of solid, liquid and gas?

• investigate the properties of gas?
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Lesson 5 – Properties of solid, liquids and gases
Date: _____________________
We Do: Gas
Solid, liquid and gas molecules are arranged differently and have different properties.
Draw the gas molecules.

The Rule
Solid, liquid and gas molecules are arranged differently and have different properties.
We Apply
Draw a picture of the balloon on bottle A and bottle B.
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Which balloon inflated?
Balloon B
Why do you think that balloon inflated?
Heat from the water causes the air in the bottle to heat up. The heated air makes
the molecules move faster and it takes up more space. The air from the bottle
then moves into the balloon, causing it to inflate.
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Assessment

Chemistry
Year 5 Lesson 1-7
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About Assessments
Students are assessed throughout each unit through a series of Progress Tests, which are
administered every second lesson and take the form of multiple-choice questions. Progress test
results contribute to the final grade.
The final assessment of each unit is broken into two separate assessments: a presentation following
the Structured Research Activity (SRA), as well as an end-of-term assessment.
The presentation follows the SRA and assesses students’ Science Understanding (SU) and Science
Inquiry Skills (SIS). Teachers assess students’ work using a Guide to Making Judgements. Science as a
Human Endeavour (SHE) sub-strand is assessed where relevant.
The final unit assessment consists of a series of questions covering the whole unit’s content, to
assess students’ Science Understanding. The Science Inquiry Skills and Science as a Human
Endeavour sub-strands are assessed where relevant.
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Chemistry
Year 5 Lesson 5
Introduction
Chemistry is the study of matter—everything around us. This Chemistry unit for Year 5
focuses on the section ‘Chemical sciences: solids, liquids, and gases have different
observable properties and behave in different ways (ACSSU077)’ from ‘Science
Understanding’ of the Australian Curriculum.
This lesson, titled ‘States of Matter: Solids, Liquids and Gases’, teaches students how
molecules change their state of matter between solid, liquid and gas when heat is added
or removed. It also explains the concepts of evaporation and condensation, boiling and
melting points, and the differences between the three different states of matter: solids,
liquids and gases.

About this lesson
This lesson covers the following Australian Curriculum strands:
Science Understanding (SU):
Solids, liquids and gases have different observable properties and behave in different
ways (ACSSU077)
Science as a Human Endeavour (SHE): The nature and development of science—
Science involves testing predictions by gathering data and using evidence to develop
explanations of events and phenomena and reflects historical and cultural
contributions (ACSHE081)
Use and influence of science—Scientific knowledge is used to solve problems and
inform personal and community decisions (ACSHE083)
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End-of-Unit Assessment Lessons 10–15
Properties of Water
Question 1: How many planets in our solar system have liquid water?

/1

_____________________
Question 2: Draw a line connecting the example with the unique property of
/5

water that allows it to occur.
It flows and
transports things

A glass filled to the very top that does
not spill when you add two more drops

It dissolves things

Bugs walking on water

It sticks to itself
(cohesion)

Putting sugar in tea and stirring until it
disappears

It sticks to surfaces
(adhesion)

Blood cells moving through the body

It floats as a solid
(ice)

A polar bear sitting on top of sea ice to
hunt
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Question 3: Label the pictures below as adhesion or cohesion.

/2

Question 4: In cold climates, floating ice keeps many water plants and animals
alive in winter, as the ice forms a “blanket” on top of lakes and rivers, keeping
the water warmer at the bottom of the lake.
Fill in the blanks to describe the properties of ice and water.

/2

_______ is less dense.

_______ is more dense.

Gases
Question 5: Use the words in the box to fill in the gaps.
evenly

no shape

/3

spread out

Gases are all around us. They have ______________ of their own and gas
molecules will _______________ (diffuse) to _____________ fill the space
of the container they are in.
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Question 6: Answer the following questions (tick one correct answer for each)
/4
• There is a lot of empty space between gas molecules.
 True
 False
• This has the lowest density of the three states of matter:
 solid
 liquid
 gas
• Gas molecules have:
 little energy and move slowly
 a lot of energy and move slowly
 a lot of energy and move quickly
• ‘Air’ is made up of mostly:
 oxygen
 nitrogen
 carbon dioxide
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Question 7: Fill in the boxes with the correct word. Choose from these words:
oxygen

nitrogen

carbon dioxide
/2

Question 8: Use the words in the box to fill in the gaps.
diffuse

molecules

/3
energy

How can we smell something cooking in
another room?
When we cook food, it releases
_______________ of gas. These particles
__________________ to evenly fill the
space within the house. This is because

Living room

gases have a lot of _______________ and
the particles spread out very quickly.
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Question 9: Draw a picture in the space provided to represent the water
molecules in high humidity.

/1

Water molecule
‘Air’ molecule

Low humidity

High humidity

Question 10: Circle the correct response (A, B or C).

/1

If a gas is sprayed in one corner of the classroom, what happens to the gas
molecules?
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Crystals
Question 11: Use the words in the box to fill in the gaps.
repeating

unique

/3
solid

Crystals are a special type of ___________ material where the molecules fit
together in a very neat, ordered, _______________ pattern. Each element
and compound has its own _____________ crystal pattern.

Question 12: Label the three liquids shown as either unsaturated, saturated or
supersaturated.
/3
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The Scientific Method
Question 13: In the last 200 years, our total science knowledge has grown very
quickly because scientists started using the scientific method.
Which of the three graphs correctly shows how much our science knowledge
has grown? Circle the correct graph.
/2
Rate of growth of scientific knowledge since 1650

Question 14: Place the five steps of the scientific method into the correct
/5

order.
Evaluation

Number

Hypothesis

Prediction

Test

Question

Step

1
2
3
4
5
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Question 15: You have been asked by a friend to check if their experiment is a
fair test. They are testing the question:
‘Do crystals grow bigger in hot or cold water?’
They added some salt to a cup of hot coffee to make hot-water crystals, and
they added sugar to a glass of water with ice to make cold-water crystals.

a) Is this a fair test and why/why not?

/4

__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
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b) What would you do differently next time?

/4

__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
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Results
Total Mid-Term Assessment
/47

/45

Percentage

Grade A-E

Comments

A

B

C

D

E

100%–85%

84%–70%

69%–50%

49%–31%

30%–0%
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End-of-Unit Assessment Lessons 10–15
Properties of Water
Question 1: How many planets in our solar system have liquid water?

/1

one
Question 2: Draw a line connecting the example with the unique property of
/5

water that allows it to occur.
It flows and
transports things

A glass filled to the very top that does
not spill when you add two more drops

It dissolves things

Bugs walking on water

It sticks to itself
(cohesion)

Putting sugar in tea and stirring until it
disappears

It sticks to surfaces
(adhesion)

Blood cells moving through the body

It floats as a solid
(ice)

A polar bear sitting on top of sea ice to
hunt
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Question 3: Label the pictures below as adhesion or cohesion.

Adhesion

/2

Cohesion

Question 4: In cold climates, floating ice keeps many water plants and animals
alive in winter, as the ice forms a “blanket” on top of lakes and rivers, keeping
the water warmer at the bottom of the lake.
Fill in the blanks to describe the properties of ice and water.

/2

Ice is less dense.

Water is more dense.

Gases
Question 5: Use the words in the box to fill in the gaps.
evenly

no shape

/3

spread out

Gases are all around us. They have no shape of their own and gas molecules
will spread out (diffuse) to evenly fill the space of the container they are in.
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Question 6: Answer the following questions (tick one correct answer for each)
/4
• There is a lot of empty space between gas molecules.
 True
 False
• This has the lowest density of the three states of matter:
 solid
 liquid
 gas
• Gas molecules have:
 little energy and move slowly
 a lot of energy and move slowly
 a lot of energy and move quickly
• ‘Air’ is made up of mostly:
 oxygen
 nitrogen
 carbon dioxide
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Question 7: Fill in the boxes with the correct word. Choose from these words:
oxygen

nitrogen

carbon dioxide
/2

oxygen

carbon dioxide

Question 8: Use the words in the box to fill in the gaps.
diffuse

molecules

/3
energy

How can we smell something cooking in
another room?
When we cook food, it releases molecules
of gas. These particles diffuse to evenly fill
the space within the house. This is because
gases have a lot of energy and the particles

Living room

spread out very quickly.
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Question 9: Draw a picture in the space provided to represent the water
molecules in high humidity.

/1

Water molecule
‘Air’ molecule

Low humidity

High humidity

Question 10: Circle the correct response (A, B or C).

/1

If a gas is sprayed in one corner of the classroom, what happens to the gas
molecules?

Copyright © Good to Great Schools Australia

130

Crystals
Question 11: Use the words in the box to fill in the gaps.
repeating

unique

/3
solid

Crystals are a special type of solid material where the molecules fit together
in a very neat, ordered, repeating pattern. Each element and compound has
its own unique crystal pattern.

Question 12: Label the three liquids shown as either unsaturated, saturated or
supersaturated.
/3
unsaturated

saturated
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The Scientific Method
Question 13: In the last 200 years, our total science knowledge has grown very
quickly because scientists started using the scientific method.
Which of the three graphs correctly shows how much our science knowledge
has grown? Circle the correct graph.
/2
Rate of growth of scientific knowledge since 1650

Question 14: Place the five steps of the scientific method into the correct
/5

order.
Evaluation

Hypothesis

Number

Step

1

Question

2

Hypothesis

3

Prediction

4

Test

5

Evaluation

Prediction
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Question

132

Question 15: You have been asked by a friend to check if their experiment is a
fair test. They are testing the question:
‘Do crystals grow bigger in hot or cold water?’
They added some salt to a cup of hot coffee to make hot-water crystals, and
they added sugar to a glass of water with ice to make cold-water crystals.

a) Is this a fair test and why/why not?

/4

This is not a fair test because we change more than one thing (the
type of solid, the temperature, the size of the container and the
amount of liquid).
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b) What would you do differently next time?

/4

Make it a fair test by only changing the temperature and keeping
everything else the same.
Same solid, container, amount of liquid.
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Results
Total Mid-Term Assessment
/47

/45

Percentage

Grade A-E

Comments

A

B

C

D

E

100%–85%

84%–70%

69%–50%

49%–31%

30%–0%
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Science: Year 5 Chemistry Assessment GTMJ
This rubric is to grade students’ assessment tasks in the Year 5 Chemistry unit. These tasks include:
•

Growing crystals in school experiment – Lessons 13, 14 and 15 (Science understanding)

•

Growing crystals at home experiment – Lessons 14 and 15 and the work at home (Science inquiry skills: Questioning and predicting, Planning and conducting)

•

Presentation at the expo – (Science inquiry skills: Communicating – represent and communicate)

A
B
C
D
Science understanding – Solids, liquids and gases have different observable properties and behave in different ways.
Lesson 15: Evaluating
Lesson 15: Evaluating
Lesson 15: Evaluating
Lesson 15: Evaluating
Thorough and very detailed
evaluation taken in the workbook
of the crystals grown at home.
Includes all the following and adds
relevant information:
• description of crystal sizes and
their comparison to other
crystals grown in the
experiment
• description of why crystals
grew to the size they did,
relating this to the unique
patterns different molecules
form when a liquid turns into a
solid (crystal)
• description of why crystals
grew to the size they did,
relating this to the speed of
evaporation of a
supersaturated liquid.

High level of evaluation taken in
the workbook.
Includes most of the following:
• description of crystal sizes and
their comparison to other
crystals grown in the
experiment
• description of why crystals
grew to the size they did,
relating this to the unique
patterns different molecules
form when a liquid turns into a
solid (crystal)
• description of why crystals
grew to the size they did,
relating this to the speed of
evaporation of a
supersaturated liquid.

Satisfactory evaluation taken in the Limited evaluation taken in the
workbook.
workbook.
Includes a few of the following:
Includes one or two of the
• description of crystal sizes and following:
• description of crystal sizes and
their comparison to other
their comparison to other
crystals grown in the
crystals grown in the
experiment
experiment
• description of why crystals
• description of why crystals
grew to the size they did,
grew to the size they did,
relating this to the unique
relating this to the unique
patterns different molecules
patterns different molecules
form when a liquid turns into a
form when a liquid turns into
solid (crystal)
a solid (crystal)
• description of why crystals
• description of why crystals
grew to the size they did,
grew to the size they did,
relating this to the speed of
relating this to the speed of
evaporation of a
evaporation of a
supersaturated liquid.
supersaturated liquid.

E
Lesson 15: Evaluating
No evaluation taken in the
workbook of the following:
• description of crystal sizes and
their comparison to other
crystals grown in the
experiment
• description of why crystals
grew to the size they did,
relating this to the unique
patterns different molecules
form when a liquid turns into
a solid (crystal)
• description of why crystals
grew to the size they did,
relating this to the speed of
evaporation of a
supersaturated liquid.

Science inquiry skills – Questioning and predicting, planning and conducting, processing and analysing data and information, evaluating, communicating.
Lesson 13 and 14: Questioning and Lesson 13 and 14: Questioning and Lesson 13 and 14: Questioning and Lesson 13 and 14: Questioning
Lesson 13 and 14: Questioning
predicting
predicting
predicting
and predicting
and predicting
Thorough and very detailed
question and prediction taken in
the workbook about the
experiment.

High level question and prediction Satisfactory question and
taken in the workbook about the
prediction taken in the workbook
experiment.
about the experiment.

Limited question or prediction
taken in the workbook about the
experiment.

Copyright © Good to Great Schools Australia

No question or prediction taken in
the workbook about the
experiment.
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Lesson 13 and 14: Planning and
conducting

Lesson 13 and 14: Planning and
conducting

Lesson 13 and 14: Planning and
conducting

Lesson 13 and 14: Planning and
conducting

Lesson 13 and 14: Planning and
conducting

Thoroughly and accurately listed
the equipment, set up the
experiment and conducted the
experiment independently.

Listed the equipment, set up the
experiment and conducted the
experiment independently and to a
high level.

Satisfactorily listed the equipment,
set up the experiment and
conducted the experiment with
some assistance.

Required significant assistance to Unable to list equipment, set up
list equipment, set up the
the experiment and conduct the
experiment and conduct the
experiment.
experiment.

Lesson 14 and 15: Processing and Lesson 14 and 15: Processing and Lesson 14 and 15: Processing and Lesson 14 and 15: Processing and Lesson 14 and 15: Processing and
analysing data and information
analysing data and information
analysing data and information
analysing data and information
analysing data and information
Observing

Observing

Observing

Observing

Observing

Thorough and very detailed
observations on days one, three (or
four) and seven of the experiment
using all the following data
collection methods:
• photos and/or labelled
drawings
• notes.
Lesson 15: Evaluating

High level observations on days
one, three (or four) and seven of
the experiment using all the
following data collection methods:
• photos and/or labelled
drawings
• notes.

Satisfactory level observations on
most days of the experiment using
most of the following data
collection methods:
• photos and/or labelled
drawings
• notes.

Limited observations on some
days of the experiment using one
of the following data collection
methods:
• photos and/or labelled
drawings
• notes.

No observations taken.

Lesson 15: Evaluating

Lesson 15: Evaluating

Lesson 15: Evaluating

Lesson 15: Evaluating

Thorough and very detailed
evaluation answering all questions.
Thorough and very detailed
evaluation of whether the
experiment was a fair test or not
and why.
Lesson 14 and 15: Communicating

Evaluation is of a high standard
answering all questions.
Evaluation of whether the
experiment was a fair test or not
and why completed to a high
standard.
Lesson 14 and 15:
Communicating

Satisfactory evaluation answering
most questions.
Satisfactory evaluation of whether
the experiment was a fair test or
not and why.

Thorough, effective and clear
written communication to show
prediction, observations and
evaluation.

Effective and clear written
communication to show
prediction, observations and
evaluation.

Limited evaluation answering one No evaluation completed.
or two questions.
Limited evaluation of whether the
experiment was a fair test or not.
Missing information about why
the test was fair or not.
Lesson 14 and 15: Communicating Lesson 14 and 15: Communicating Lesson 14 and 15: Communicating
Satisfactory written
Limited clear written
communication to show prediction, communication to show
observations and evaluation.
prediction, observations and
evaluation.
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Unclear written communication to
show prediction, observations and
evaluation.
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Teaching Guides
Oz-e-science

Earth and Space Science
Year 5 Lesson 3
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About Teaching Guides
Teaching Guides are a part of the teaching resources provided with each unit by GGSA. Each
Teaching Guide is in a double-column format that includes the lesson content and the
scripted instructions for the teacher. Guides include instructions for digital lesson
presentations, Student Workbooks, student progress tests, and answer keys.
The script contains instructions for the teacher on techniques and timings, including signals,
repeat until firm, choral and individual responses and error correction. The script shows the
images from the Student Workbook, including answer keys, embedded for teacher
reference.
The program overview outlines the content descriptors covered in each lesson, instructions
for lesson delivery, resources included in the program and instructions on teacher feedback
and reporting requirements.
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Earth and Space Science (ESS)
Year 5 Lesson 3
Introduction
Earth and Space Science (ESS) is the study of Earth and its place in space. This ESS unit
for Year 5 focuses on the section ‘the Earth is part of a system of planets orbiting around
a star (the Sun) (ACSSU078)’ from ‘Science Understanding’ of the Australian Curriculum.
This lesson, titled ‘Solar Systems’, takes students through the concept of a solar system,
the different objects present in any solar system; including planets, exoplanets, dwarf
planets, moons, asteroids and more, and teaches students about three different solar
systems, including our own. Students also create their own solar system mnemonic to
learn the planets of our solar system and learn and sing the solar system rap song as a
classroom activity.

About this lesson
This lesson covers the following Australian Curriculum strands:
Science Understanding (SU): The Earth is part of a system of planets orbiting around
a star (the Sun) (ACSSU078)
Science as a Human Endeavour (SHE): Use and influence of science—Scientific
knowledge is used to solve problems and inform personal and community decisions
(ACSHE083)
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Lesson 3

• represent our own solar system as a rap song.

Recite

Here are the definitions of these important words:
Explain, describe and represent.
Read with me.

Slide 1
Read with me.
The Big Idea we are learning in this unit is that
our solar system is a very small part of one of
millions of galaxies in the universe.

Explain means we give a clear description of
something by answering a scientific question
using known facts.
What does explain mean? (Signal.)

The Earth is part of a system of planets orbiting
around a star (the Sun).

Explain means we give a clear description of
something by answering a scientific question using
known facts.

Stars are massive balls of burning hydrogen gas
that produce heat and light.

Read with me.

Galaxies are huge, swirling formations of dust,
gas and billions of stars held together by gravity.

Describe means we use words to say what
something is like so that someone else can
understand what we are talking about.
What does describe mean? (Signal.)

Recall
Slide 2
Track with me. Say the missing words.
Galaxies are huge, swirling formations of dust, gas
and billions of stars held together by gravity.
Click to reveal answers.

Describe means we use words to say what
something is like so that someone else can
understand what we are talking about.
Read with me.
Represent means we create, construct, draw or
sketch something to show our ideas.
What does represent mean? (Signal.)

Apply

Represent means we create, construct, draw or
sketch something to show our ideas.

Slide 3
Match each galaxy with its type. Write the letter–
number combination on your whiteboards.
Click to reveal answers: A-1, B-6, C-2, D-5, E-4, F-3.

Lesson Objective

Activating Prior Knowledge
Slide 6
Track with me.
You already know that the Earth is part of our solar
system, and that it orbits the Sun.

Slide 4

I Do: Solar Systems

Read with me.
In this lesson you will learn what solar systems
are.

Success Criteria

Slide 7
Track with me.
A solar system is a star with planets orbiting
around it.

Slide 5

What is a solar system? (Signal.)

Track with me.
By the end of this lesson you will be able to
• explain what a solar system is.
• describe three other objects in our solar
system.

A solar system is a star with planets orbiting it.
The most well-known solar system is our own. It
does not have a special name, just the Solar
System and contains eight planets.
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How many planets are in our solar system?
(Signal.)

Pair/Share: Do you think there is life on other
planets?

Eight.

There is no right or wrong answer for this
question. Scientists have not yet found life on
other planets but it is likely that there is, given the
large number of exoplanets.

When there are planets circling other stars (not
our Sun), they are called exoplanets.
What are exoplanets? (Signal.)
Planets circling other stars (not our Sun).

I Do: Other Objects in our Solar
System

I Do: Our Solar Systems
Slide 11
Read with me.
Example 1

Slide 8
Our Solar System also includes:

Our Solar System is a solar system, because it is a
star (our Sun) with planets orbiting around it.

Click once to reveal each dot point.

Our Solar System contains:

Point at the objects in the image below the text.

• 1 star (the Sun)

• five dwarf planets

• 8 planets

• over 200 moons (all planets have moons except
Mercury and Venus)

• 5 dwarf planets

• an asteroid belt

• millions of asteroids, comets and meteoroids.

• the Kuiper Belt

• over 200 moons

I Do: Kepler Solar System

• the Oort Cloud.

I Do: Solar Systems

Slide 12
Read the first sentence with me.

Slide 9

Example 2

Track with me.
Humans used to think that our solar system was
the only one in the universe.
But scientists have found more than 500 in our
Milky Way Galaxy alone! They think that there are
billions of solar systems in the universe.

The Kepler Solar System is a solar system,
because it is a star (Kepler-186) (one-eight-six)
with planets orbiting it.
Why is Kepler-186 a solar system? (Signal.)
Because it is a star with planets orbiting around it.

How many other solar systems are in our Milky
Way? (Signal.)

Track with me.

500.

• 1 dwarf star (called Kepler-186)

Planets that orbit other stars are called exoplanets.

• 5 exoplanets

What are planets that orbit other stars called?
(Signal.)

The star Kepler-186 is about half the size (mass) of
our Sun.

Exoplanets.

You can see this star in the Cygnus (swan)
constellation during the winter months.

Video: Exoplanets

The Kepler Solar System contains:

Slide 10
Click on the video to show a short film about
exoplanets (3.53 mins).
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I Do: TRAPPIST-1 Solar System

Slide 15

Slide 13

We will now learn a mnemonic for the eight
planets.

Read the first sentence with me. Say the missing
words.

A mnemonic is a tool that helps us remember
certain facts or information.

Example 3

This mnemonic will help us remember the first
letter of each planet in the correct order.

TRAPPIST-1 is a solar system, because it is a star
(TRAPPIST-1) with planets orbiting around it.
Click to reveal answers.
Why is TRAPPIST-1 a solar system? (Signal.)

Read with me.
Mercury, Venus, Earth, Mars, Jupiter, Saturn,
Uranus, Neptune.

Because it is a star with planets orbiting around it.

Click to reveal the mnemonic. Point at the first
letter of each word while reading it out aloud.

Track with me. Say the missing words

My Very Excited Mother Just Served Us Nachos.

The TRAPPIST-1 Solar System contains:
• 1 dwarf star (called TRAPPIST-1)

Repeat the mnemonic several times.

• 7 exoplanets

Ask students to copy the mnemonic into their
workbooks.

Click to reveal answers.

Click to reveal the Pair/Share activity.

The six planets are close together, so if you stood
on one of the planets you would be able to see the
five others!

Pair/Share: Can you make your own mnemonic?

You can only see this star through a powerful
telescope.

Allow time for students to complete the pair/share
activity.

Ask students to copy the missing words into
their workbooks

We Do: Planets of Our Solar System
Slide 14

Give an example.

Ask students to share some examples and write
these on the board.
Ask students to write their own mnemonic into
their workbooks.

The Rule

Let’s zoom back to our own Solar System and learn
our planets!

Slide 16

Read with me. Say the missing words.

Read with me.

Our Solar System is a solar system, because it is a
star (our Sun) with planets orbiting around it.

A solar system is a star with planets orbiting
around it.

Click to reveal answer.

Ask students to copy the rule into their
workbooks.

Ask students to complete the sentence in their
workbooks.
Read with me.
There are 8 planets in our Solar System:

You Do
Slide 17

(Point at each planet in turn.) Mercury, Venus,
Earth, Mars, Jupiter, Saturn, Uranus and Neptune.

Track with me.

Track with me.

1. What is a solar system? It is a collection of:
a) planets, moons and other space objects that
all orbit around a star.

How can we remember these eight names? Let’s
try a mnemonic!

Write the answers on your whiteboards.
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b) icy rocks that float around space.
c) stars that orbit a black hole.

Lesson Relevance

Answer: a)

Slide 20

Check for understanding. Revise as needed.

Track with me.

2. What else do you find in a solar system?
a) asteroid belts
b) meteoroids
c) comets
d) all of the above

Learning about solar systems is important in
understanding our own solar system and perhaps
in finding life elsewhere.

Answer: d)

Allow time for students to pair/share.

Check for understanding. Revise as needed.

Slide 18

Pair/share: Why is it important for you to
understand about solar systems?

Lesson Closure: Revise
Slide 21

Track with me.
Write the answers on your whiteboards.
3. The eight planets of our solar system are:
a) Ceres, Pluto , Haumea, Makemake, Eris
b) Kuiper Belt, Neowise comet, Hale-Bopp
comet
c) Mercury, Venus, Earth, Mars, Jupiter,
Saturn, Uranus, Neptune
Answer: c)
Check for understanding. Revise as needed.
4. Is our solar system the only one in the
universe?
a) Yes
b) No
Answer: b)
Check for understanding. Revise as needed.

We Apply

Read with me.
A solar system is a star with planets orbiting
around it.

Lesson Closure: Reflect
Slide 22
Track with me.
Success Criteria:
How well are you able to:
• explain what a solar system is.
• describe three other objects in our solar
system.
• represent our own solar system as a rap song.
Ask students to complete the Reflect Activity in
their workbooks.

Lesson Closure: Connect

Slide 19
We are going to learn to sing a solar system rap
song! Let’s listen to it and follow the words on the
lyrics sheet in your workbooks.
Click on the video to play the song ‘We are the
planets.’

Slide 23
Read with me.
In this lesson we have learnt about solar systems.
In the next lesson, we will learn about the rocky
planets.

Play the song several times. Ask students to try
singing it.
Repeat with different roles for the robots, sun and
planets.
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Teacher Notes and Feedback
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Oz-e-science

Earth and Space Science Lesson
Year 5 Lesson 3
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About lessons
There is a lesson for all sixteen lessons, from Year 4 to Year 6. These facilitate effective
transitions during the lessons. They provide a visual prompt as the students move from
teacher instruction and demonstration, to completing work in their Student Workbook, to
independent practice. The Teaching Guides indicate when each slide is to be displayed as
the teacher reads through the script.
The lesson presentations are written in PowerPoint, including animations and embedded videos. The
structure of the presentations follows a combined DI/EDI structure specially adapted for the Science
curriculum.
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Earth and Space Science (ESS)
Year 5 Lesson 3
Introduction
Earth and Space Science (ESS) is the study of Earth and its place in space. This ESS unit
for Year 5 focuses on the section ‘the Earth is part of a system of planets orbiting around
a star (the Sun) (ACSSU078)’ from ‘Science Understanding’ of the Australian Curriculum.
This lesson, titled ‘Solar Systems’, takes students through the concept of a solar system,
the different objects present in any solar system; including planets, exoplanets, dwarf
planets, moons, asteroids and more, and teaches students about three different solar
systems, including our own. Students also create their own solar system mnemonic to
learn the planets of our solar system and learn and sing the solar system rap song as a
classroom activity.

About this lesson
This lesson covers the following Australian Curriculum strands:
Science Understanding (SU): The Earth is part of a system of planets orbiting around
a star (the Sun) (ACSSU078)
Science as a Human Endeavour (SHE): Use and influence of science—Scientific
knowledge is used to solve problems and inform personal and community decisions
(ACSHE083)
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Space

Solar Systems
Lesson 3

Year 5
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Recite > Recall > Apply
1. The Big Idea we are learning in this unit is that our solar system is a very
small part of one of millions of galaxies in the universe.
2. The Earth is part of a system of planets orbiting around a star (the Sun).
3. Stars are massive balls of burning hydrogen gas that produce light and
heat.
4. Galaxies are huge, swirling formations of dust, gas and billions of stars
held together by gravity.

Lesson 3
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Recite > Recall > Apply
Galaxies are huge, swirling formations of ____,
gas and billions of _____
stars
dust ____
held together by ______.
gravity

Lesson 3
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Recite > Recall > Apply
Match each galaxy with its type. Write the letter–number combination on
your whiteboards.

A

B

spiral

E
Lesson 3

F

C

D

1 elliptical

2 irregular

3 barred spiral

4 ring

5 colliding

6 spiral
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Lesson Objective
In this lesson you will learn what solar systems are.

Lesson 3
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Success Criteria
By the end of this lesson you will be able to
• explain what a solar system is.
• describe three other objects in our solar system.
• represent our own solar system as a rap song.

Lesson 3

Inquiry Skill

Definition

Explain

We give a clear description of
something by answering a
scientific question using known
facts.

Describe

We use words to say what
something is like so that
someone else can understand
what we are talking about.

Represent

We create, construct, draw or
sketch something to show our
ideas
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Activating Prior Knowledge
You already know that the Earth is part of our solar system, and that it
orbits the Sun.

Lesson 3
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I Do: Solar Systems
A solar system is a star with planets orbiting around it.
The most well-known solar system is our own. It does not have a special
name, just the Solar System and contains eight planets.
When there are planets circling other stars (not our Sun), they are called
exoplanets.

Lesson 3
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I Do: Other Objects in our Solar System
Our Solar System also includes:
• five dwarf planets
• over 200 moons (all planets have moons except Mercury and Venus)
• an asteroid belt
• the Kuiper Belt
• the Oort Cloud.

Lesson 3
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I Do: Solar Systems
Humans used to think that our solar system was the only one in the
universe.
But scientists have found more than 500 in our Milky Way Galaxy alone!
They think that there are billions of solar systems in the universe.
Planets that orbit other stars are called exoplanets..

Lesson 3
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Video: Exoplanets

Pair/Share: Do you think there is life on other planets?

Lesson 3
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I Do: Our Solar System
Example 1
Our solar system is a solar system, because it is a star (our Sun) with
planets orbiting around it.
Our solar system contains:
• 1 star (the Sun)
• 8 planets
• 5 dwarf planets
• over 200 moons
• millions of asteroids,
comets and meteoroids.

Lesson 3
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I Do: Kepler Solar System
Example 2
The Kepler solar system is a solar system, because it is a star (Kepler-186)
with planets orbiting it.
The Kepler solar system contains:
• 1 dwarf star (called Kepler-186)
• 5 exoplanets
The star Kepler-186 is about half the
size (mass) of our Sun.
You can see this star in the Cygnus
(swan) constellation during the winter
months.
Image credit: Stellarium.org

Lesson 3
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We Do: TRAPPIST-1 Solar System
Example 3
planets
star (TRAPPIST-1) with _______
TRAPPIST-1 is a solar system, because it is a ____
orbiting around it.
TRAPPIST-1 Solar System contains:

TRAPPIST-1
• 1 dwarf star (called __________)
exo
• 7 ___planets
The six planets are close together, so if
you stood on one of the planets you
would be able to see the five others!
You can only see this star through a
powerful telescope.
Lesson 3
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We Do: Planets in Our Solar System
a star (our Sun)
Our solar system is a solar system, because it is ________________________
with
planets orbiting around it.
_______________________________________________________________.
There are 8 planets in our solar system:
Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune

Lesson 3

How can we remember these eight names?
Let’s try a mnemonic!
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We Do: Planets in Our Solar System
Solar system mnemonic:
Mercury

Venus

Earth

Mars

Jupiter

Saturn

Uranus

Neptune

My

Very

Excited

Mother

Just

Served

Us

Nachos

J

S

U

N

Pair/Share: Can you make your own mnemonic?

M

V

E

M

https://images.nasa.gov/details-GSFC_20171208_Archive_e001738

Lesson 3
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The Rule
A solar system is a star with planets orbiting around it.

Lesson 3
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You Do
1. What is a solar system? It is a collection of:
a) planets, moons and other space objects
that all orbit around a star.
b) icy rocks that float around space.
c) stars that orbit a black hole.

2. What else do you find in a solar system?
a) asteroid belts
b) meteoroids
c) comets
d) all of the above
Lesson 3
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You Do
3. The eight planets of our solar system are
a) Ceres, Pluto , Haumea, Makemake, Eris
b) Kuiper Belt, Neowise comet, Hale-Bopp comet
c) Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune

4. Is our solar system the only one in the universe?
a) Yes
b) No
Lesson 3
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We Apply
We are going to learn to sing the solar system rap song.
Follow the words on the lyrics sheet in your workbooks.

Lesson 3
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Lesson Relevance
Learning about solar systems is important in understanding our own solar
system and perhaps in finding life elsewhere.

Pair/share: Why is it important for you to understand about solar systems?

Lesson 3
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Revise > Reflect > Connect
A solar system is a star with planets orbiting around it.

Lesson 3
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Revise > Reflect > Connect
Success Criteria:
How well are you able to:
• explain what a solar system is?

Not well

Okay

Very well

• describe three other objects in our
solar system?

Not well

Okay

Very well

• represent our own solar system as a
rap song?

Not well

Okay

Very well

Lesson 3
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Revise > Reflect > Connect
In this lesson we have learnt about solar systems.
In the next lesson, we will learn about the rocky planets in our solar
system.
Mercury

Lesson 3

Venus

Earth
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Student Workbooks
Oz-e-science

Earth and Space Science
Year 5 Lesson 3
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About the Student Workbooks
Each lesson comes with student worksheets and activities in the Student Workbooks.
Answer keys are provided separately. Each lesson includes a reflection section for each
student to fill in, and space for students progress test answers and scores.
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Earth and Space Science (ESS)
Year 5 Lesson 3
Introduction
Earth and Space Science (ESS) is the study of Earth and its place in space. This ESS unit
for Year 5 focuses on the section ‘the Earth is part of a system of planets orbiting around
a star (the Sun) (ACSSU078)’ from ‘Science Understanding’ of the Australian Curriculum.
This lesson, titled ‘Solar Systems’, takes students through the concept of a solar system,
the different objects present in any solar system; including planets, exoplanets, dwarf
planets, moons, asteroids and more, and teaches students about three different solar
systems, including our own. Students also create their own solar system mnemonic to
learn the planets of our solar system and learn and sing the solar system rap song as a
classroom activity.

About this lesson
This lesson covers the following Australian Curriculum strands:
Science Understanding (SU): The Earth is part of a system of planets orbiting around
a star (the Sun) (ACSSU078)
Science as a Human Endeavour (SHE): Use and influence of science—Scientific
knowledge is used to solve problems and inform personal and community decisions
(ACSHE083)
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Lesson 3—Solar Systems
Date:____________________
We Do: TRAPPIST-1 Solar System
Fill the gaps in the text:
TRAPPIST-1 is a solar system, because it is a _________ (TRAPPIST-1) with
____________ orbiting around it.
The Trappist-1 solar system contains:
• 1 dwarf star (called _________________)
• 7 ______planets
We Do: Planets in our Solar System
Fill the gaps in the text:
Our Solar System is a solar system, because it is ________________________
_______________________________________________________________.
Solar system mnemonic
Copy the mnemonic from the board into this table:
Mercury

Venus

Earth

Mars

Jupiter

Saturn

Uranus

Neptune

M

V

E

M

J

S

U

N

Write your own mnemonic into this table:
Mercury

Venus

Earth

Mars

Jupiter

Saturn

Uranus

Neptune

M

V

E

M

J

S

U

N
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The Rule

We Apply: Solar System Rap
Outer space: ‘We are the Planets,’ The Solar System Song by StoryBots, Netflix Jr
Lyrics:
Robot 1 (speaking): We can see the whole solar system from here.
Robot 2 (speaking): I think we can hear it from here, too.
All planets (Chorus)
We are the planets of the solar system
Different sizes for every one
The music never ends
We are such good friends
And we all orbit the Sun
Sun
Here comes the Sun rapping first on this track, from the beginning
I'm the centre of the solar system, planets be spinning
Around me, so hot, I'm roasting, ya see?
Now I pass the mic to the planet closest to me
Mercury
Mercury! The smallest planet, small as Earth's Moon
I get super hot and cold and I spin very slow
Venus
I'm Venus! I've got mountains and volcanoes that spray
I'm the same size as Earth but spin the opposite way
Earth
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Yeah, I'm Earth, I'm the home to every boy and girl
(Sung by Stars) Such a beautiful, beautiful world
Mars
I'm Mars, the red planet, I've got deserts and ice
And I've got two moons—nice—that's like one moon, twice!
Jupiter
I'm Jupiter! The biggest planet, I'm humungous, gargantuan
I spin the fastest, rap the fastest, plus I'm handsome, BAM SON!
Saturn
Oh please, I'm Saturn, check out my beautiful rings
Made up of billions of rocks, dust, and other things
Uranus
I'm Uranus, I say that with pride, okay, I lied
I'm embarrassed 'cos I'm the only planet lying on its side
Neptune
I'm Neptune, I'm cold, dark, windy and mysterious
I'm very stormy, so bring an umbrella—I'm serious
All planets (Chorus)
We're the planets in the solar system
Different sizes for every one
The music never ends
We are such good friends
And we all orbit the sun
Robot 1 (speaking): Well, we are done exploring the solar system.
Robot 2 (speaking): I am thirsty. Let's explore the rest of the Milky Way galaxy.
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Reflect Activity
How well are you able to:
• explain what a solar system is?

• describe three other objects in our solar system?

• represent our own solar system as a rap song?
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Lesson 3—Solar Systems
Date: ____________________
We Do: TRAPPIST-1 Solar System
Fill the gaps in the text:
TRAPPIST-1 is a solar system, because it is a star (TRAPPIST-1) with planets
orbiting around it.
The Trappist-1 solar system contains:
• 1 dwarf star (called TRAPPIST-1)
• 7 exoplanets
We Do: Planets in Our Solar System
Fill the gaps in the text:
Our Solar System is a solar system, because it is a star (our Sun) with planets
orbiting around it.________________________________________________
Solar system mnemonic
Copy the mnemonic from the board into this table:
Mercury

Venus

Earth

Mars

Jupiter

Saturn

Uranus

Neptune

My

Very

Excited

Mother

Just

Served

Us

Nachos

Write your own mnemonic into this table: Answers will vary
Mercury

Venus

Earth

Mars

Jupiter

Saturn

Uranus

Neptune

M

V

E

M

J

S

U

N

The Rule
A solar system is a star with planets orbiting around it.
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Assessment

Earth and Space Science
Year 5 Lesson 1-13
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About Assessments
Students are assessed throughout each unit through a series of Progress Tests, which are
administered every second lesson and take the form of multiple-choice questions. Progress test
results contribute to the final grade.
The final assessment of each unit is broken into two separate assessments: a presentation following
the Structured Research Activity (SRA), as well as an end-of-term assessment.
The presentation follows the SRA and assesses students’ Science Understanding (SU) and Science
Inquiry Skills (SIS). Teachers assess students’ work using a Guide to Making Judgements. Science as a
Human Endeavour (SHE) sub-strand is assessed where relevant.
The final unit assessment consists of a series of questions covering the whole unit’s content, to
assess students’ Science Understanding. The Science Inquiry Skills and Science as a Human
Endeavour sub-strands are assessed where relevant.
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Earth and Space Science (ESS)
Year 5 Lesson 3
Introduction
Earth and Space Science (ESS) is the study of Earth and its place in space. This ESS unit
for Year 5 focuses on the section ‘the Earth is part of a system of planets orbiting around
a star (the Sun) (ACSSU078)’ from ‘Science Understanding’ of the Australian Curriculum.
This lesson, titled ‘Solar Systems’, takes students through the concept of a solar system,
the different objects present in any solar system; including planets, exoplanets, dwarf
planets, moons, asteroids and more, and teaches students about three different solar
systems, including our own. Students also create their own solar system mnemonic to
learn the planets of our solar system and learn and sing the solar system rap song as a
classroom activity.

About this lesson
This lesson covers the following Australian Curriculum strands:
Science Understanding (SU): The Earth is part of a system of planets orbiting around
a star (the Sun) (ACSSU078)
Science as a Human Endeavour (SHE): Use and influence of science—Scientific
knowledge is used to solve problems and inform personal and community decisions
(ACSHE083)
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End-of-Unit Assessment Lessons 1–13
Stars and Galaxies
Question 1: Answer the following questions (tick one correct answer for each)
/2
• Stars are massive balls of:
 iron
 hydrogen gas
 ice

• Galaxies are huge, swirling formations of _____ held together by gravity.
 dust, gas and stars
 planets and moons
 hydrogen and helium gas
Question 2: What is our own galaxy called?

/2

The ______________ ______________ Galaxy.

Solar Systems
Question 3: This is an image of: (tick the correct answer)?

/1

 a galaxy
 a nebula
 a solar system
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Question 4: Fill in the blanks.

/2

TRAPPIST-1 is a solar system, because it is a ______________ (TRAPPIST-1)
with ________________ orbiting around it.
Planets
Question 5: Which planets are rocky planets and which are gas planets? Label
the image:
/2

Question 6: List the eight planets in the correct order.

/2

Mnemonic: My Very Excited Mum Just Served Us Nachos.
1. __________________
2. __________________
3. __________________
4. __________________
5. __________________
6. __________________
7. __________________
8. __________________
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Dwarf Planets, Moons and Space Rocks
Question 7: Connect the word with the correct definition:

Planet

Small icy, rocky or metallic
object in outer space

Dwarf planet

Space object that orbits a
planet

Moon

Large, round space object that
orbits the Sun

Space rock

Small, planet-like space object
that orbits the Sun
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Question 8: The table shows a number of different moons from our solar
system and their sizes. Answer the questions below using the information in
the table:
/4
Name of moon

Size of moon

Ariel

1 158

Callisto

4 821

Charon

1 210

Europa

3 122

Ganymede

5 262

Io

3 543

The Moon

3 475

Triton

2 707

a) Which moon is the largest? ____________________________________
b) Which moon is the second largest? ______________________________
c) Which moon is the smallest? ___________________________________
d) Which moon is almost the same size as our Moon? _________________
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Question 9: Answer the following questions (tick one correct answer for each)
/3
• The dinosaurs died out because a giant asteroid hit Earth 66 million years
ago, creating the huge Chicxulub Crater.
 True
 False
• There are craters in Australia which were formed by meteors made of pure
iron.
 True
 False
• A comet has:
 a solid body made of ice and dust
 a long, glowing tail
 both of the above
Telescopes
Question 10: Use the words in the box to fill in the blanks.
closer
lenses

farther
mirrors

/3

nicer
lights

A telescope uses _______________ or _______________ to make faraway
things look ________________.
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Spacecraft
Question 11: Read the text below and answer the questions.

/5

What is Cassini?
The spacecraft was the first launched on October 15, 1997.
Cassini was built to explore Saturn and its moons.
When Cassini ran out of fuel, it burned up like a meteor in Saturn’s
atmosphere.
Cassini had twelve scientific instruments on board. With these instruments, it
discovered new moons and new rings, and discovered water on some moons.

a) When was Cassini launched into space? __________________________
b) What was it built for? _________________________________________
___________________________________________________________
c) Does Cassini still exist? ________________________________________
d) How many scientific instruments did Cassini have? _________________
e) What did it discover? _________________________________________
___________________________________________________________
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Results
Total End-of-Unit Assessment
/30

Percentage

/30
Grade A-E

Comments

A

B

C

D

E

100%–85%

84%–70%

69%–50%

49%–31%

30%–0%
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End-of-Unit Assessment Lessons 1–13
Stars and Galaxies
Question 1: Answer the following questions (tick one correct answer for each)
/2
• Stars are massive balls of:
 iron
 hydrogen gas
 ice

• Galaxies are huge, swirling formations of _____ held together by gravity.
 dust, gas and stars
 planets and moons
 hydrogen and helium gas
Question 2: What is our own galaxy called?

/2

The Milky Way Galaxy.

Solar Systems
Question 3: This is an image of: (tick the correct answer)?

/1

 a galaxy
 a nebula
 a solar system

Copyright © Good to Great Schools Australia

191

Question 4: Fill in the blanks.

/2

TRAPPIST-1 is a solar system, because it is a star (TRAPPIST-1) with planets or
exoplanets orbiting around it.
Planets
Question 5: Which planets are rocky planets and which are gas planets? Label
the image:
/2
rocky planets

gas planets

Question 6: List the eight planets in the correct order.

/2

Mnemonic: My Very Excited Mum Just Served Us Nachos.
1. Mercury
2. Venus
3. Earth
4. Mars
5. Jupiter
6. Saturn
7. Uranus
8. Neptune
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Dwarf Planets, Moons and Space Rocks
Question 7: Connect the word with the correct definition:

Planet

Small icy, rocky or metallic
object in outer space

Dwarf planet

Space object that orbits a
planet

Moon

Large, round space object that
orbits the Sun

Space rock

Small, planet-like space object
that orbits the Sun
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Question 8: The table shows a number of different moons from our solar
system and their sizes. Answer the questions below using the information in
the table:
/4
Name of moon

Size of moon

Ariel

1 158

Callisto

4 821

Charon

1 210

Europa

3 122

Ganymede

5 262

Io

3 543

The Moon

3 475

Triton

2 707

a) Which moon is the largest? Ganymede
b) Which moon is the second largest? Callisto
c) Which moon is the smallest? Ariel
d) Which moon is almost the same size as our Moon? Io
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Question 9: Answer the following questions (tick one correct answer for each)
/3
• The dinosaurs died out because a giant asteroid hit Earth 66 million years
ago, creating the huge Chicxulub Crater.


True

 False
• There are craters in Australia which were formed by meteors made of pure
iron.


True

 False
• A comet has:
 a solid body made of ice and dust
 a long, glowing tail

 both of the above
Telescopes
Question 10: Use the words in the box to fill in the blanks.
closer
lenses

farther
mirrors

/3

nicer
lights

A telescope uses lenses or mirrors to make faraway things look closer.
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Spacecraft
Question 11: Read the text below and answer the questions.

/5

What is Cassini?
The spacecraft was the first launched on October 15, 1997.
Cassini was built to explore Saturn and its moons.
When Cassini ran out of fuel, it burned up like a meteor in Saturn’s
atmosphere.
Cassini had twelve scientific instruments on board. With these instruments, it
discovered new moons and new rings, and discovered water on some moons.

a) When was Cassini launched into space? October 15, 1997
b) What was it built for? To explore Saturn and its moons.
c) Does Cassini still exist? No, it burned up.
d) How many scientific instruments did Cassini have? Twelve.

e) What did it discover? New moons and new rings, and discovered water on
some moons.
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Results
Total End-of-Unit Assessment
/30

A
100%–85%

Percentage

/30
Grade A-E

B
84%–70%

C
69%–50%

Comments

D
49%–31%
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Science: Year 5 Earth and Space Science Assessment GTMJ
This rubric is to grade students’ assessment tasks in the Year 5 Earth and Space Science unit. These tasks include:
• Filling in a table with information about a chosen satellite–Lesson 12 (Science understanding and Science inquiry skills: Processing and analysing data and
information)
• Building a satellite–Lessons 12 and 13 (Science inquiry skills: Planning and conducting)
• Presentation to the class about their satellite–(Science inquiry skills: Communicating–represent and communicate)
A
B
C
D
E
Science understanding–The Earth is part of a system of planets orbiting around a star (the Sun) (ACSSU078).
Lesson 12: Processing and
Lesson 12: Processing and
Lesson 12: Processing and
Lesson 12: Processing and
Lesson 12: Processing and
analysing data and information
analysing data and information
analysing data and information
analysing data and information
analysing data and information
Thorough and very detailed
High level of processing and
Satisfactory evaluation processing Limited evaluation processing and No evaluation processing and
processing and analysing of the
analysing of the information given. and analysing of the information
analysing of the information given. analysing of the information given.
information given.
given.
Limited representation of some of Very limited or no representation
Correct representation of the
the information in the table.
of information in the table.
Correct and neat representation of information in the table.
Representation of some
the information in the table.
information in the table.
Limited drawing of the satellite.
Very limited or no drawing of the
Clear drawing of the satellite
Neat and clear drawing of the
satellite.
including labels that explain the
Drawing of the satellite including
satellite including neat and clear
name and purpose of the part.
some labels.
labels that clearly and in detail
explain the name and purpose of
the part.
Science inquiry skills – Identify, plan and apply the elements of scientific investigations to answer questions and solve problems using equipment and materials safely and
identifying potential risks (ACSIS086).
Lesson 12 and 13: Planning and
Lesson 13 and 14: Planning and
Lesson 13 and 14: Planning and
Lesson 13 and 14: Planning and
Lesson 13 and 14: Planning and
conducting
conducting
conducting
conducting
conducting
Thoroughly and accurately listed Listed the equipment, gathered the Satisfactorily listed the equipment, Required significant assistance to Unable to list the equipment,
the equipment, gathered the
equipment, and built the satellite gathered the equipment, and built list the equipment, gather the
gather the equipment, or build the
equipment, and built the satellite independently and to a high level. the satellite with some assistance. equipment, and build the satellite. satellite.
independently.
Science inquiry skills – Communicate ideas, explanations and processes using scientific representations in a variety of ways, including multi-modal texts (ACSIS093).
Lesson 13: Communicating
Lesson 13: Communicating
Lesson 13: Communicating
Lesson 13: Communicating
Lesson 13: Communicating
Thorough, effective and clear
Effective and clear verbal
Satisfactory verbal communication Limited verbal communication to Unclear or no verbal
verbal communication to explain communication to explain their
to explain their satellite’s mission, explain their satellite’s mission,
communication to explain their
their satellite’s mission, launch
satellite’s mission, launch date,
launch date, time in space,
launch date, time in space,
satellite. Unclear or no description
date, time in space, instruments,
time in space, instruments, records instruments, records and
instruments, records and
of their model.
records and discoveries. Detailed and discoveries. Clear description discoveries. Some description of
discoveries. Limited description of
and thorough description of their of their model.
their model.
their model.
model.
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Teaching Guides
Oz-e-science

Physics
Year 4 Lesson 3
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About Teaching Guides
Teaching Guides are a part of the teaching resources provided with each unit by GGSA. Each
Teaching Guide is in a double-column format that includes the lesson content and the
scripted instructions for the teacher. Guides include instructions for digital lesson
presentations, Student Workbooks, student progress tests, and answer keys.
The script contains instructions for the teacher on techniques and timings, including signals,
repeat until firm, choral and individual responses and error correction. The script shows the
images from the Student Workbook, including answer keys, embedded for teacher
reference.
The program overview outlines the content descriptors covered in each lesson, instructions
for lesson delivery, resources included in the program and instructions on teacher feedback
and reporting requirements.
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Physics
Year 4 Lesson 3
Introduction
Physics is the study of energy and its interactions with everything that surrounds it. The
Physics unit for Year 4 focuses on the section ‘forces can be exerted by one object on
another through direct contact or from a distance (ACSSU076)’ from ‘Science
Understanding’ of the Australian Curriculum.

About this lesson
This lesson, titled Pushing and Pulling’, teaches students how to identify the forces used when
objects are pushed and pulled. It also explains the concepts of normal and applied force; and allows
them to investigate these forces by experimenting with objects found in the classroom.
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Lesson preparation
In this lesson, teachers will set up four stations
around the room. Students will be split into four
groups and rotate through each of the stations.
Students complete each activity and fill in the
accompanying activities in their student
workbooks.
Chair Pulley activity:
• 2 chairs, a ball of twine, a basket, scissors.
For this activity, the teacher will need to set up a
pulley system between two chairs as follows:
1. Place two chairs a short distance apart facing
back to back.
2. Thread string around both chairbacks to make
a loop.
3. Tie a basket onto the twine and pull loop
firmly so the basket is hanging between the
two chairs.
4. Close the loop of twine to complete the pulley
circuit.
Push Pull or Both activity:
• Collect a number of objects that push, pull or
both from around the classroom and layout for
students to sort.
Moving cups activity:
• A pile of books, a long piece of cardboard
curled to make a ramp, marbles of varying size,
a plastic cup with a hole cut out on one side, a
ruler.
Seesaw activity:
• Ruler, small blocks to wedge under the ruler,
small paper weights of varying size to put on
either end of ruler.

Lesson 3

Forces can make things move, speed up, slow
down or change their shape.
Some forces act when two things touch, and
some forces act over a distance.

Recall
Slide 2
Track with me. Read the missing words.
Some forces act when two thing touch, and some
forces act over a distance.

Apply
Slide 3
On your whiteboards write the correct answer.
Track with me.
When two bumper cars hit into each other, they
apply a force. Usually, the car moving the fastest
pushes the other car further!
Is this a contact or non-contact force?
Allow time for students to complete.
Click to reveal answer. (Answer: contact)
Discuss as needed. Repeat until firm.

Lesson Objective
Slide 4
Read with me.
In this lesson, we will learn to describe the ways
forces can push and pull objects, causing them to
move or stop moving.

Success Criteria
Slide 5

Recite

Track with me.
By the end of this lesson, you will be able to:

Slide 1

• identify the forces used in pushing and pulling
objects

Read with me.
The Big Idea we are learning in this unit is that
objects can affect other objects at a distance and
changing the movement of an object requires a
net force to be acting on it.
Forces can be exerted by one object on another
through direct contact or from a distance.

• explain what normal and applied forces are
• investigate motion by experimenting with
pushing and pulling objects.
Here are the definitions of these important words:
identify, explain and investigate.
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Read with me.
Identify means we look for and find features that
tell us something important about what we are
observing.
What does identify mean? (Signal.)

Applied Force
Slide 8
Track with me.
How do objects move?

Identify means we look for and find features that
tell us something important about what we are
observing.

When objects are in motion forces are acting on
them.

Read with me.

The force that causes something to have motion is
called the applied force.

Explain means we give a clear description of
something by answering a scientific question
using known facts.
What does explain mean? (Signal.)
Explain means we give a clear description of
something by answering a scientific question using
known facts.
Read with me.

In this picture the bowling ball moves because of
the applied force from the child’s arms while
bowling.
What is the force that causes something to be in
motion? (Signal.)
Applied force.

Normal Force

Investigate means we carry out research or study
into a scientific problem.

Slide 9

What does investigate mean? (Signal.)

Track with me.

Investigate means we carry out research or study
into a scientific problem.

Do objects that are still have any forces acting on
them?
Click to reveal answer.

Activating Prior Knowledge

Yes!

Slide 6

Even when objects are not in motion (still) there
are forces acting on them.

Track with me.
Think about all the things moving around you right
now. Have you ever wondered what makes them
move?

Motion

Gravity is the force holding her on the ground so
she doesn’t float off into space.
The second force is called the normal force. This is
the same size as gravity but in the opposite
direction. This force stops the lady sinking into the
ground!

Slide 7
Track with me.
What is motion?
When we say that something is in motion, we
mean that an object is moving when compared to
another object that is still.
In this picture, you can see the cars are moving
compared to the road that is still.
The cars are in motion.
In this picture, what are the cars in? (Signal.)
Motion.

In this picture, there are two main forces acting on
the lady:

Is the size of the arrow for gravity the same size as
the arrow for the normal force? (Signal.)
Yes.
This means that the forces are the same size so the
lady does not sink or float off into space.

Pushing
Slide 10
Track with me.
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When the applied force becomes bigger than the
normal force an object will be in motion.

Point to the image of two horses pulling a cart.
Highlight the size and direction of the arrows.

This often looks like pushing.

Is the size of the arrow for applied force bigger
than the arrow for the normal force? (Signal.)

When one person pushes a car the applied force is
too small. This means the car does not move.

yes.

Point to the image of one person pushing a car.
Highlight the size and direction of the arrows.

Can these horses apply enough force to pull this
cart? (Signal.)

Is the size of the arrow for applied force bigger
than the arrow for the normal force? (Signal.)

yes.

no.
Can this man apply enough force to push this car?
(Signal.)
no.
When two people push a car the applied force is
much bigger. This means the car does move.
Point to the image two people pushing a car.
Highlight the size and direction of the arrows.
Is the size of the arrow for applied force bigger
than the arrow for the normal force? (Signal.)
yes.
Can these people apply enough force to push this
car? (Signal.)
yes.

I Do: Fishing
Slide 12
Track with me.
Example 1: Salmon
When the applied force is bigger than the normal
force objects can be pushed and pulled making
them move or stop moving.
Lets look at the images below and decide which
arrow is bigger.
Track with me. Read the missing words.
In this example, the applied force is bigger than
the normal force when catching the salmon. This
means the fishing rod is able to pull the salmon
causing it to move.
Click to reveal missing words.

Pulling

Is the size of the arrow for applied force bigger
than the arrow for the normal force? (Signal.)

Slide 11
When the applied force becomes bigger than the
normal force an object will be in motion.
This can also look like pulling.
When one horse tries to pull a cart the applied
force is too small. This means the cart does not
move.
Point to the image of one horse pulling a cart.
Highlight the size and direction of the arrows.
Is the size of the arrow for applied force bigger
than the arrow for the normal force? (Signal.)
no.
Can this horse apply enough force to pull this cart?
(Signal.)
no.
When two horses pull a cart the applied force is
much bigger. This means the cart does move.

yes.
Can these people apply enough force to catch the
fish? (Signal.)
yes.

Slide 13
Track with me.
Example 2: Marlin
When the applied force is bigger than the normal
force objects can be pushed and pulled making
them move or stop moving.
Lets look at the images below and decide which
arrow is bigger.
Track with me. Read the missing words.
In this example, the applied force is smaller than
the normal force when catching the marlin. This
means the fishing rod is not able to pull the marlin
meaning it will not move.
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Click to reveal missing words.
Is the size of the arrow for applied force bigger
than the arrow for the normal force? (Signal.)
no.

full. This means the man is not able to _______ the
wheelbarrow meaning it will _________.
Ask students to fill in the missing word in their
workbooks.

Can these people apply enough force to catch the
fish? (Signal.)

Allow time for the activity.

no.

Discuss as needed.

Choose non-volunteers to answer.
Answers:

We Do: Wheelbarrow

smaller, push, not move.

Slide 14
Read the first sentence with me. Say the missing
words.
Click to reveal words.
When the applied force is bigger than the normal
force objects can be pushed and pulled making
them move or stop moving.
Track with me. Write the missing words in your
workbooks.
Example three: empty wheelbarrow
In this example, the applied force is _________
than the normal force when the wheelbarrow is
empty. This means the man is able to _______ the
wheelbarrow meaning it will ________.
Ask students to fill in the missing word in their
workbooks.
Allow time for the activity.

The Rule
Slide 20
Read with me.
When the applied force is bigger than the normal
force objects can be pushed and pulled making
them move or stop moving.
Ask students to copy the rule into their
workbooks.

You Do: Check for Understanding
Slide 21
Use these questions to check for understanding.
Allow time for pair/share.
Pick 3-4 non-volunteers to answer.
Ask other students to correct or elaborate their
peers’ answers or to give examples.

Choose non-volunteers to answer.
Discuss as needed.

Track with me.

Answers:

1. When you are swimming in the pool you don’t
sink to the bottom straight away. Why do you
think this is?

Bigger, push, move.

Slide 15
Read the first sentence with me. Say the missing
words.
Click to reveal words.
When the applied force is bigger than the normal
force objects can be pushed and pulled making
them move or stop moving.
Track with me. Write the missing words in your
workbooks.
Example four: full wheelbarrow
In this example, the applied force is _________
than the normal force when the wheelbarrow is

Ask students to use their whiteboards to write
down notes or keywords, and/or draw pictures to
show their understanding.
Listen carefully for misconceptions and explain.
Click to show answer.
Track with me.
The reason we don’t sink straight to the bottom of
a pool is because the applied force is smaller than
the normal force of the water. This means the
water pushes back and makes us float!
Students’ answers may vary from the given answer
but can still be correct.
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Listen carefully for misconceptions and explain.

Slide 18
Use these questions to check for understanding.
Allow time for pair/share.

Can you sort everyday objects in the classroom
using a Venn Diagram?
Point to the station in the room.
Track with me.
Moving Cups.

Pick 3-4 non-volunteers to answer.
Ask other students to correct or elaborate their
peers’ answers or to give examples.
Track with me.
2. When you step in mud you sink! Why do you
think this is?

Which marble makes the cup moves the furthest
and why?
Point to the station in the room.
Track with me.
Seesaw.

Ask students to use their whiteboards to write
down notes or keywords, and/or draw pictures to
show their understanding.

Can you balance the forces to make a seesaw level
by changing the applied force on each side?

Listen carefully for misconceptions and explain.

When you hear my signal you will need to stop
what you are doing and move to the next station
in the room.

Click to show answer.
Track with me.
The reason we sink when we step in mud is
because the applied force is bigger than the
normal force of the mud. This means our foot
keeps sinking into the mud!
Students’ answers may vary from the given answer
but can still be correct.
Listen carefully for misconceptions and explain.

We Apply: Pushing and Pulling
Slide 15
For this activity students will need to work in small
groups to rotate through four stations around the
room. Student groups will then use the prompts in
their student workbooks to complete each activity.
Please refer to the start of this teacher guide for a
list of resources required.
There are four stations around the room we will
use to explore forces. Let’s look at the question we
will be exploring at each station.
Track with me.
Chair pulley.
How much applied force makes the basket moves
the fastest?
Point to the station in the room.
Track with me.
Push, pull or both.

Point to the station in the room.

Allocate student groups to each station. Divide the
remaining class time into four sections allowing for
some additional time at the end of the lesson for
reflection.
Monitor student progress at each station. Discuss
as needed.
Ask students to fill in the activities in their
workbooks at each station.

Lesson Relevance
Slide 25
Track with me.
There are forces all around us pushing and pulling
objects. A lot the machines we use in our lives rely
on pushing and pulling forces to work.
Pair/share: What machines can you think of that
use pushing and pulling forces?
Answers will vary.
Check for understanding: Pick non-volunteers.
Discuss as needed.

Lesson Closure: Revise
Slide 26
Read with me.
When the applied force is bigger than the normal
force objects can be pushed and pulled making
them move or stop moving.
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Lesson Closure: Reflect
Slide 27
Track with me.
Success Criteria
How well are you able to:
• identify the forces used in pushing and pulling
objects?
• explain what normal and applied forces are?
• investigate motion by experimenting with
pushing and pulling objects?
Ask students to complete the Reflect activity in
their workbooks.

Lesson Closure: Connect
Slide 28
Track with me.
In this lesson, we have learned about forces that
push and pull objects.
In the next lesson, we are going to learn about
forces that speed things up and slow things down.
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Teacher Notes and Feedback
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Oz-e-science

Physics Lesson
Year 4 Lesson 3
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About lessons
There is a lesson for all sixteen lessons, from Year 4 to Year 6. These facilitate effective
transitions during the lessons. They provide a visual prompt as the students move from
teacher instruction and demonstration, to completing work in their Student Workbook, to
independent practice. The Teaching Guides indicate when each slide is to be displayed as
the teacher reads through the script.
The lesson presentations are written in PowerPoint, including animations and embedded videos. The
structure of the presentations follows a combined DI/EDI structure specially adapted for the Science
curriculum.
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Physics
Year 4 Lesson 3
Introduction
Physics is the study of energy and its interactions with everything that surrounds it. The
Physics unit for Year 4 focuses on the section ‘forces can be exerted by one object on
another through direct contact or from a distance (ACSSU076)’ from ‘Science
Understanding’ of the Australian Curriculum.

About this lesson
This lesson, titled Pushing and Pulling’, teaches students how to identify the forces used when
objects are pushed and pulled. It also explains the concepts of normal and applied force; and allows
them to investigate these forces by experimenting with objects found in the classroom.
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Physics
Pushing and Pulling
Lesson 3

Year 4
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Recite > Recall > Apply
1. The Big Idea we are learning in this unit is that objects can affect other
objects at a distance and changing the movement of an object requires
a net force to be acting on it.
2. Forces can be exerted by one object on another through direct contact
or from a distance.
3. Forces can make things move, speed up, slow down or change their
shape.
4. Some forces act when two things touch, and some forces act over a
distance.

Lesson 3
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Recite > Recall > Apply
touch and some forces act
Some forces act when two things _________,
distance
over a ____________.

Lesson 3
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Recite > Recall > Apply
When two bumper cars hit each other, they apply a force. Usually, the car
moving the fastest pushes the other car further!

Is this type of force contact or non-contact?
Lesson 3

contact
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Lesson Objective
In this lesson, we will learn to describe the ways forces can push and pull
objects, causing them to move or stop moving.

Lesson 3
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Success Criteria
By the end of this lesson, you will be able to:
• identify the forces used in pushing and pulling objects
• explain what normal and applied forces are
• investigate motion by experimenting with pushing and pulling objects.

Lesson 3

Inquiry Skill

Definition

Identify

We look for and find features
that tell us something important
about what we are observing.

Explain

We give a clear description of
something by answering a scientific
question using known facts.

Investigate

We carry out research or study into
a scientific problem.
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Activating Prior Knowledge
Think about all the things moving around you right now. Have you
ever wondered what makes them move?

Lesson 3
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Motion
What is motion?
When we say that something is in motion, we mean that an object is moving
when compared to another object that is still.
In this picture, you can see the
cars are moving compared to the
road that is still.
The cars are in motion.

Pair/share: Can you find something in the room moving when compared to another object?

Lesson 3
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Applied Force
How do objects move?
When objects are in motion, forces
are acting on them.
The force that causes something to
have motion is called the applied
force.
In this picture, the bowling ball
moves because of the applied force
from the child’s arms while bowling.

Lesson 3
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Normal Force
Do objects that are still have any forces acting on them? Yes!

In this picture, two main forces are acting on
the woman:

Gravity

Even when objects are not in motion (still)
forces are acting on them.

The second force is called the normal force.
This is the same size as gravity, but in the
opposite direction. This force stops her
sinking into the ground!

Lesson 3
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Gravity is the force holding her on the ground
so she does not float off into space.
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Pushing
When the applied force becomes bigger than the normal force, an object is
in motion.
This often looks like pushing.

When one person pushes a car, the
applied force is too small. This
means the car does not move.

Applied

Applied

Normal

Normal

Car moves

When two people push a car, the
applied force is much bigger. This
means the car does move.
Lesson 3
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Pulling
When the applied force becomes bigger than the normal force, an object is
in motion.
This can also look like pulling.
When one horse tries to pull a cart,
the applied force is too small. This
means the cart does not move.

Applied
Normal

Applied
Normal

When two horses pull a cart, the
applied force is much bigger. This
means the cart does move.
Lesson 3
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I Do: Fishing
Example 1: Salmon
When the applied force is bigger than the normal force, objects can be
pushed and pulled, making them move or stop moving.

Normal

Applied

bigger
In this example, the applied force is _________
than the normal force when
pull the
catching the salmon. This means the fishing rod is able to _______
move
salmon causing it to ________.
Lesson 3
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I Do: Fishing
Example 2: Marlin
When the applied force is bigger than the normal force, objects can be
pushed and pulled, making them move or stop moving.

Applied

Normal
smaller than the normal force when
In this example, the applied force is _________
pull the
catching the marlin. This means the fishing rod is not able to _______
move
marlin, meaning it will not ________.
Lesson 3
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We Do: Wheelbarrow
Example 3: Empty wheelbarrow
applied force is bigger than the _________
normal force, objects can
When the _________
be pushed and pulled, making them move or stop moving.

Applied

Normal

bigger
In this example, the applied force is _________
than the normal force when
push the
the wheelbarrow is empty. This means the man is able to _______
move
wheelbarrow, causing it to ________.
Lesson 3
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We Do: Wheelbarrow
Example 4: Full wheelbarrow
When the applied force is bigger than the normal force, objects can be
pushed and _________,
pulled making them move or stop moving.
_______

Applied

Normal
smaller than the normal force when
In this example, the applied force is _________
push the
the wheelbarrow is full. This means the man is not able to _______
not move
wheelbarrow, meaning it will _________.
Lesson 3
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The Rule
When the applied force is bigger than the normal force, objects can be
pushed and pulled, making them move or stop moving.

Lesson 3
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You Do: Check For Understanding
1. When you are swimming in the pool, you do not sink to the bottom
straight away. Why do you think this is?
The reason we do not sink straight to the bottom of a pool is because
the applied force is smaller than the normal force of the water. This
means the water pushes back and makes us float!
Normal force

Applied

The Rule: When the applied force is bigger than
the normal force, objects can be pushed and
pulled, making them move or stop moving.
Lesson 1
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You Do: Check For Understanding
2. When you step in mud, you sink! Why do you think this is?
We sink when we step in mud because the applied force is bigger than
the normal force of the mud. This means our foot keeps sinking into the
mud!

Normal force

Applied force

The Rule: When the applied force is bigger than
the normal force, objects can be pushed and
pulled, making them move or stop moving.
Lesson 1
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We Apply: Pushing and Pulling
Chair pulley

Push pull or both?

How much applied force makes the basket move Can you sort everyday objects in the classroom
the fastest?
using a Venn diagram?

Seesaw

Moving cups
Which marble makes the cup move the furthest
and why?

Lesson 2

Can you balance the forces to make a seesaw
level by changing the applied force on each
side?

Copyright © Good to Great Schools Australia

231

Lesson Relevance
Forces are all around us pushing and pulling objects. A lot the machines we
use in our lives rely on pushing and pulling forces to work.

Pair/share: What machines can you think of that use pushing and pulling forces?

Lesson 3
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Revise > Reflect > Connect
When the applied force is bigger than the normal force, objects can be
pushed and pulled, making them move or stop moving.

Lesson 3
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Revise > Reflect > Connect
Success Criteria
How well are you able to:
• identify the forces used in pushing and
pulling objects?

Not well

Okay

Very well

• explain what normal and applied
forces are?

Not well

Okay

Very well

• investigate motion by experimenting
with pushing and pulling objects?

Not well

Okay

Very well

Lesson 3
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Revise > Reflect > Connect
In this lesson, we have learnt about forces that push and pull objects.
In the next lesson, we will learn about forces that speed things up and slow
things down.

Lesson 3
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Student Workbooks
Oz-e-science

Physics
Year 4 Lesson 3
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About the Student Workbooks
Each lesson comes with student worksheets and activities in the Student Workbooks.
Answer keys are provided separately. Each lesson includes a reflection section for each
student to fill in, and space for students progress test answers and scores.
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Physics
Year 4 Lesson 3
Introduction
Physics is the study of energy and its interactions with everything that surrounds it. The
Physics unit for Year 4 focuses on the section ‘forces can be exerted by one object on
another through direct contact or from a distance (ACSSU076)’ from ‘Science
Understanding’ of the Australian Curriculum.

About this lesson
This lesson, titled Pushing and Pulling’, teaches students how to identify the forces used when
objects are pushed and pulled. It also explains the concepts of normal and applied force; and allows
them to investigate these forces by experimenting with objects found in the classroom.
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Lesson 3 – Pushing and Pulling
Date: _____________________
We Do: Empty Wheelbarrow
Fill in the blanks with the correct words.
In this example, the applied force is ___________________ than the normal force
when the wheelbarrow is empty. This means the man is able to ______________ the
wheelbarrow, causing it to ______________.

We Do: Full Wheelbarrow
Fill in the blanks with the correct words.
In this example, the applied force is ____________ than the normal force when the
wheelbarrow is full. This means the man is not able to _______________ the
wheelbarrow, meaning it will _________________.

The Rule
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We Apply: Chair Pulley
How much applied force makes the basket move the fastest?
1)
2)
3)
4)

Place the two chairs far enough apart to make the string tight.
Have a student stand next to each chair.
Take it in turns pulling the string to try and get the basket close to them.
Use different strengths and speeds to try and find the best amount of force to use.

We Apply: Push Pull or Both?
Can you sort everyday objects in the classroom using a Venn diagram?

Push

Both

Pull

We Apply: Moving Cups
Which marble makes the cup move the furthest and why?
Roll the different-sized marbles down the ramp and into the cup to see how far the
cup moves.
Size of Marble
Small

Distance (cm)

Medium
Large

Which marble applied the biggest pushing force on the cup?
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We Apply: Seesaw
Can you balance the forces to make a seesaw level by changing the applied force on
each side?
Try to balance the ruler so it sits on the block with weights on either side.
Were you able to balance the ruler?

Draw a diagram of the ruler with the forces acting upon it.

Reflect activity
How well are you able to:
• identify the forces used in pushing and pulling objects?

• explain what normal and applied forces are?

• investigate motion by experimenting with pushing and pulling objects?
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Lesson 3 – Pushing and Pulling
Date: _____________________
We Do: Wheelbarrow Empty
Fill in the blanks with the correct words.
In this example, the applied force is bigger than the normal force when the
wheelbarrow is empty. This means the man is able to push the wheelbarrow meaning
it will move.
We Do: Wheelbarrow Full
Fill in the blanks with the correct words.
In this example, the applied force is smaller than the normal force when the
wheelbarrow is full. This means the man is not able to push the wheelbarrow meaning
it will not move.
The Rule
When the applied force is bigger than the normal force objects can be pushed and
pulled making them move or stop moving.
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We Apply: Chair Pulley
How much applied force makes the basket move the fastest?
1)
2)
3)
4)

Place the two chairs far enough apart to make the string tight.
Have a student stand next to each chair.
Take it in turns pulling the string to try and get the basket close to them.
Use different strengths and speeds to try and find the best amount of force to
use.

We Apply: Push Pull or Both?
Answers will vary depending on the objects chosen.
Can you sort everyday objects in the classroom using a Venn Diagram?

Push

Both
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We Apply: Moving Cups
Answers will vary depending on the distance travelled by the cup.
Which marble makes the cup move the furthest and why?
Roll the different sized marbles down the ramp and into the cup to see how far the
cup moves.
Size of Marble

Distance (cm)

small
medium
large
The marble that applied the biggest pushing force on the cup was?
The biggest marble should push the cup the furthest and have the biggest applied
force.

We Apply: See Saw
Answers will vary depending on the setup.
Can you balance the forces to make a see saw level by changing the applied force on
each side?
Try and balance the ruler to it sits on the block with weights on either side.
Were you able to balance the ruler?

Draw a diagram of the ruler with the forces acting upon it.
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Reflect activity
How well are you able to:
• identify the forces used in pushing and pulling objects?

• explain what normal and applied forces are?

• investigate motion by experimenting with pushing and pulling objects?
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Assessment

Physics
Year 6 Lesson 1-7

Copyright © Good to Great Schools Australia

246

About Assessments
Students are assessed throughout each unit through a series of Progress Tests, which are
administered every second lesson and take the form of multiple-choice questions. Progress test
results contribute to the final grade.
The final assessment of each unit is broken into two separate assessments: a presentation following
the Structured Research Activity (SRA), as well as an end-of-term assessment.
The presentation follows the SRA and assesses students’ Science Understanding (SU) and Science
Inquiry Skills (SIS). Teachers assess students’ work using a Guide to Making Judgements. Science as a
Human Endeavour (SHE) sub-strand is assessed where relevant.
The final unit assessment consists of a series of questions covering the whole unit’s content, to
assess students’ Science Understanding. The Science Inquiry Skills and Science as a Human
Endeavour sub-strands are assessed where relevant.
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Physics
Year 6 Lesson 6
Introduction
Physical Sciences is the study of energy and the ways it can move and change form. This
Physics unit for Year 6 focuses on the section ‘Electrical energy can be transferred and
transformed in electrical circuits and can be generated from a range of sources (ACSSU097)’
from ‘Science Understanding’ of the Australian Curriculum.
In this lesson, titled ‘Electrical Circuits’, students learn of the different parts that make up
an electrical circuit; including the energy source, pathway, receiver and switch, identify
a complete circuit and represent it using a labelled diagram. Students learn of the difference
between complete and incomplete circuits, build several circuits (simple, series and
parallel) in a classroom activity and draw and label their circuit diagrams.

About this lesson
This lesson covers the following Australian Curriculum strands:
Science Understanding (SU): Electrical energy can be transferred and transformed in
electrical circuits and can be generated from a range of sources (ACSSU097).
Science Inquiry Skills (SIS):
Planning and conducting I—Identify, plan and apply the elements of scientific
Investigations to answer questions and solve problems using equipment and
materials safely and identifying potential risks (ACSIS1103)
Communicating—Communicate ideas, explanations, and process using scientific
representations in a variety of ways, including multi-modal texts (ACSIS110).
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End-of-Unit Assessment Lessons 1–7
Energy
Question 1: Fill in the gaps in the sentence:

/3

• Energy is what makes matter m_____________, ch_____________ or do
w_____________.
Question 2: Draw a line to match the image with its energy type:
Chemical energy

Kinetic energy

Thermal energy

Energy stored
within food

Energy in a
burning fire

Energy we use to
power our homes
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Question 3: For each example below identify if it is an energy transfer or an energy
transformation (Tick the correct answer):
Example

Energy
Transfer

Electrical energy

Electrical energy

Electrical energy

Sound energy

Kinetic energy

Kinetic energy

Chemical energy

/4

Energy
Transformation

Sound energy

Electrical Energy
Question 4: Use the words in the box to fill in the gaps:
positive

negative

/3
energy

a) An electron has a _______________ charge and is the part of an atom that can transfer
electrical energy.
b) The electrons will carry energy towards a __________________________ charge.
c) When the electrons move, they carry __________________________ with them.
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Question 5: Identify examples of an electric current below. (Circle the correct answer): /3

Lightning

A simple circuit

Power lines

Electric shock

A balloon with an
electric charge

Question 6: True or false? (Circle the correct answer):

•
•
•
•

Torch
/4

Lightning is an example of static electricity.

True / False

We use static electricity to power our devices.

True / False

When electrons build up, they can cause harmful electric shocks.

True / False

An electric current creates a constant stream of energy.

True / False

Conductors and Insulators
Question 7: Answer the following questions (Tick the correct answer):

/3

• A conductor is a material that?


blocks electrical energy



stores electrical energy



creates electrical energy



allows electrical energy to move through.
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• An insulator is a material that?


blocks electrical energy



stores electrical energy



creates electrical energy



allows electrical energy to move through.

• Electrical wires are made of metal because?
 metal generates electricity
 metal is a good insulator
 metal is a good conductor
 metal feels nice to touch.
Question 8: What material would you pick to protect yourself from electrical energy in a
lightning storm? Explain why you would choose this material?
/2
Metal umbrella

Puddle of water

Rubber gumboots

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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Electric Circuits
Question 9: Fill in the table below by drawing the correct symbol or writing the correct word
/4

in the spaces.

Part

Example

Energy source

Battery

Symbol

Wire

Energy receiver

Switch

Switch on

Question 9: Identify if the circuit diagrams below are complete or incomplete.

______________________

____________________
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Electrical Energy Generation
Question 10: Use the words in the box to fill in the gaps
uses up

captures

/4

renewable

non-renewable

a) A motor in a car _______________ fuel to power a turbine.
b) Petrol is __________________________ because it can run out.
c) A solar panel ________________________ the energy created by the sun.
d) The Sun’s energy is _____________________ because it will never run out.
Question 11: Use the words in the box to fill in the gaps
solar energy

/2
chemical energy

Two cars were compared based on the energy they used to run.
a) Car one: Uses up the __________________ stored in a battery to run.
b) Car two: Captures the __________________ created by the Sun.
Question 12: Use the table to calculate the speed of each car.
Car

Time

Distance

Speed calculation

Chemical

10 seconds

5m

Distance/Time

Solar

20 seconds

5m

Distance/Time

/2

Results
Chemical energy gave us a speed of _________ metres per second.
Solar energy gave us a speed of ___________ metres per second.
Question 13: Use the table to identify which car uses renewable energy and why?

/3

The cars were left to drive around a track until they ran out of energy.
Car

Time running day 1

Time running day 2

Chemical

5 hours

0 hours

Solar

8 hours

8 hours
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Explanation
Chemical energy kept the car running for ___________ hours and then stopped working.
Solar energy kept the car running for ___________ hours each day.
I think that the ________________ energy car uses renewable energy.

Results
Total End-of-Term Assessment
Score

Percentage

Grade A–E

Comments

/44

A
100%–85%

B
84%–70%

C
69%–50%

D
49%–31%
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End-of-Unit Assessment Lessons 1–7
Energy
Question 1: Fill in the gaps in the sentence:

/3

• Energy is what makes matter move, change or do work.
Question 2: Draw a line to match the image with its energy type:
Chemical energy

Kinetic energy

Thermal energy

Energy stored
within food

Energy in a
burning fire

Energy we use to
power our homes
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Question 3: For each example below identify if it is an energy transfer or an energy
transformation (Tick the correct answer):
Example

Energy
Transfer

Electrical energy

Electrical energy

Electrical energy

Sound energy

Kinetic energy

Kinetic energy

Chemical energy

/4

Energy
Transformation

Sound energy

Electrical Energy
Question 4: Use the words in the box to fill in the gaps:
positive

negative

/3
energy

a) An electron has a negative charge and is the part of an atom that can transfer electrical
energy.
b) The electrons will carry energy towards a positive charge.
c) When the electrons move, they carry energy with them.
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Question 5: Identify examples of an electric current below. (Circle the correct answer): /3

Lightning

A simple circuit

Power lines

Electric shock

A balloon with an
electric charge

Question 6: True or false? (Circle the correct answer):

•
•
•
•

Torch
/4

Lightning is an example of static electricity.

True / False

We use static electricity to power our devices.

True / False

When electrons build up, they can cause harmful electric shocks.

True / False

An electric current creates a constant stream of energy.

True / False

Conductors and Insulators
Question 7: Answer the following questions (Tick the correct answer):

/3

• A conductor is a material that?


blocks electrical energy



stores electrical energy



creates electrical energy



allows electrical energy to move through.
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• An insulator is a material that?


blocks electrical energy



stores electrical energy



creates electrical energy



allows electrical energy to move through.

• Electrical wires are made of metal because?
 metal generates electricity
 metal is a good insulator
 metal is a good conductor
 metal feels nice to touch.
Question 8: What material would you pick to protect yourself from electrical energy in a
lightning storm? Explain why you would choose this material?
/2
Metal umbrella

Puddle of water

Rubber gumboots

Rubber gumboots (1 mark)
Good insulator (1 mark)
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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Electric Circuits
Question 9: Fill in the table below by drawing the correct symbol or writing the correct word
/4

in the spaces.

Part

Example

Energy source

Battery

Energy pathway
Energy receiver

Switch

Symbol

Wire

Light globe
Switch on

Question 9: Identify if the circuit diagrams below are complete or incomplete.

Complete

Incomplete
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Electrical Energy Generation
Question 10: Use the words in the box to fill in the gaps
uses up

captures

/4

renewable

non-renewable

a) A motor in a car uses up fuel to power a turbine.
b) Petrol is non-renewable because it can run out.
c) A solar panel captures the energy created by the sun.
d) The Sun’s energy is renewable because it will never run out.
Question 11: Use the words in the box to fill in the gaps
solar energy

/2
chemical energy

Two cars were compared based on the energy they used to run.
a) Car one: Uses up the chemical energy stored in a battery to run.
b) Car two: Captures the solar energy created by the Sun.
Question 12: Use the table to calculate the speed of each car.
Car

Time

Distance

Speed calculation

Chemical

10 seconds

5m

Distance/Time

Solar

20 seconds

5m

Distance/Time

/2

Results
Chemical energy gave us a speed of 0.5 metres per second.
Solar energy gave us a speed of 0.25 metres per second.
Question 13: Use the table to identify which car uses renewable energy and why?

/3

The cars were left to drive around a track until they ran out of energy.
Car

Time running day 1

Time running day 2

Chemical

5 hours

0 hours

Solar

8 hours

8 hours
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Explanation
Chemical energy kept the car running for 5 hours and then stopped working.
Solar energy kept the car running for 8 hours each day.
I think that the solar energy car uses renewable energy.

Results
Total End-of-Term Assessment
Score

Percentage

Grade A–E

Comments

/44

A
100%–85%

B
84%–70%

C
69%–50%

D
49%–31%
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