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With everything you need to plan and run your lessons, this teacher’s resource 
helps you get the most out of the series. You’ll find starter activities and additional 
lesson ideas not included in the students’ books, as well as answers to all the 
questions and exercises. There are language support suggestions, along with 
clearly identified assessment and differentiation ideas to help you meet all your 
learners’ needs. Includes access to worksheets with additional differentiation 
activities and further language development exercises in the accompanying digital 
resource. You’ll also find downloadable tests, with answers, which provide ready-
made assessment opportunities.

•  Guidance on the key teaching approaches and how to apply them
•  The ‘Background knowledge’ section gives you key information on each unit
•  The ‘Teaching skills focus’ helps you develop your own teaching style and bring 

active learning, assessment for learning and differentiation into your classroom
•  ‘Common misconceptions’ highlight areas that learners frequently find 

challenging and show you how to overcome them
•  The ‘Learning plan’ for each topic shows you how your lessons link to the  

Cambridge Primary Science curriculum framework

For more information on how to access and use your digital resource,  
please see inside front cover.
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 Introduction
Welcome to the new edition of our Cambridge Primary Science series. 

Since its launch, the series has been used by teachers and learners in over 100 countries for teaching 
the Cambridge International Primary Science curriculum framework.

This exciting new edition has been designed by talking to Primary Science teachers all over the 
world. We have worked hard to understand your needs and challenges, and then carefully designed 
and tested the best ways of meeting them. 

As a result of this research, we’ve made some important changes to the series. This Teacher’s 
Resource has been carefully redesigned to make it easier for you to plan and teach the course and 
now includes pages from the Learner’s Book. 

The series still has extensive digital and online support, including Digital Classroom which lets  
you share books with your class and play videos and audio. This Teacher’s Resource also offers  
all the benefits of our Cambridge Elevate platform including extra teaching guidance and  
downloadable resources. 

The series uses the most successful teaching pedagogies like active learning and metacognition  
and this Teacher’s Resource gives you full guidance on how to integrate them into your classroom. 

Formative assessment opportunities help you to get to know your learners better, with clear learning 
objectives and success criteria as well as an array of assessment techniques, including advice on  
self  and peer assessment.

Clear, consistent differentiation ensures that all learners are able to progress in the course with tiered 
activities, differentiated worksheets and advice about supporting learners’ different needs.

All our resources are written for teachers and learners who use English as a second or additional 
language. They help learners build core English skills with vocabulary and grammar support, as well 
as additional language worksheets. 

We hope you enjoy using this course. 

Eddie Rippeth

Head of Primary and Lower Secondary Publishing, Cambridge University Press
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 How to use this series

The Learner’s Book is designed for learners to use 
in class with guidance from the teacher. It offers 
complete coverage of the curriculum framework. 
A variety of investigations, activities, questions and 
images motivate students and help them to develop 
the necessary scientifi c skills. Each unit contains 
opportunities for formative assessment, differentiation 
and refl ection so you can support your learners’ needs 
and help them progress.

The Teacher’s Resource is the 
foundation of this series and you’ll 
fi nd everything you need to deliver the 
course in here, including suggestions for 
differentiation, formative assessment 
and language support, teaching ideas, 
answers, tests and extra worksheets. 
Each Teacher’s Resource includes: 

• A print book with detailed teaching 
notes for each topic 

• Digital Access with all the material 
from the book in digital form plus 
editable planning documents, extra 
guidance, worksheets and more.

Global English
for Cambridge Primary English as a Second Language

Learner’s Book 6
Jane Boylan & Claire Medwell
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Second edition

Completely Cambridge

Cambridge University Press works with Cambridge 
Assessment International Education and experienced 
authors to produce high-quality endorsed textbooks 
and digital resources that support Cambridge teachers 
and encourage Cambridge learners worldwide.
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cambridge-international 

Primary Science

Learner’s Book 6
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Registered Cambridge International Schools benefit from high-quality programmes, 
assessments and a wide range of support so that teachers can effectively deliver 
Cambridge Primary.

Visit www.cambridgeinternational.org/primary to find out more.

Digital accessSecond edition

From finding out how the respiratory system works, to identifying reactants and 
products in chemical reactions, Cambridge Primary Science gets your learners 
thinking like scientists!

Packed with opportunities to plan experiments, make predictions and gather results, 
the series helps your learners think and work scientifically. Each unit ends with a 
project, like designing a product using recycled waste plastic, that helps learners 
bring together what they have learnt and understand how the topics relate to the real 
world. With vocabulary boxes, clear diagrams and supporting illustrations, the course 
makes science accessible for learners with English as a second language.

•  Get learners thinking about what they already know with ‘Getting Started’ boxes
•  Help your learners think and work scientifically with practical tasks in the 

‘Think like a scientist’ feature
•  Topics throughout the series support the new earth and space strand of the 

curriculum framework
•  Help your students reflect on what they have learnt with ‘Reflection’ and  

‘Look what I can do’ sections at the end of each topic
•  Answers to all activities can be found in the accompanying teacher’s resource

For more information on how to access and use your digital resource, 
please see inside front cover.

This resource is endorsed by
Cambridge Assessment International Education

✓ Provides support as part of a set of 
resources for the Cambridge Primary Science 
curriculum framework (0097) from 2020

✓ Has passed Cambridge International’s 
rigorous quality-assurance process

✓ Developed by subject experts

✓ For Cambridge schools worldwide
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Cambridge University Press works with Cambridge 
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authors to produce high-quality endorsed textbooks 
and digital resources that support Cambridge teachers 
and encourage Cambridge learners worldwide.

To find out more visit cambridge.org/
cambridge-international

Registered Cambridge International Schools benefit from high-quality programmes, 
assessments and a wide range of support so that teachers can effectively deliver 
Cambridge Primary.

Visit www.cambridgeinternational.org/primary to find out more.

Teacher’s Resource 6
Fiona Baxter & Liz Dilley

Digital AccessSecond edition

Primary Science

With everything you need to plan and run your lessons, this teacher’s resource 
helps you get the most out of the series. You’ll find starter activities and additional 
lesson ideas not included in the students’ books, as well as answers to all the 
questions and exercises. There are language support suggestions, along with 
clearly identified assessment and differentiation ideas to help you meet all your 
learners’ needs. Includes access to worksheets with additional differentiation 
activities and further language development exercises in the accompanying digital 
resource. You’ll also find downloadable tests, with answers, which provide ready-
made assessment opportunities.

•  Guidance on the key teaching approaches and how to apply them
•  The ‘Background knowledge’ section gives you key information on each unit
•  The ‘Teaching skills focus’ helps you develop your own teaching style and bring 

active learning, assessment for learning and differentiation into your classroom
•  ‘Common misconceptions’ highlight areas that learners frequently find 

challenging and show you how to overcome them
•  The ‘Learning plan’ for each topic shows you how your lessons link to the 

Cambridge Primary Science curriculum framework

For more information on how to access and use your digital resource, 
please see inside front cover.

This resource is endorsed by
Cambridge Assessment International Education

✓ Provides teacher support as part of a set of 
resources for the Cambridge Primary Science 
curriculum framework (0097) from 2020

✓ Has passed Cambridge International’s 
rigorous quality-assurance process

✓ Developed by subject experts

✓ For Cambridge schools worldwide

All of the components in the series are designed to work together.
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HOW TO USE THIS SERIES

A letter to parents, explaining the course, is available to download 
from Cambridge GO (as part of this Teacher's Resource).

The skills-focused write-in Workbook provides further 
practice of all the topics in the Learner’s Book and 
is ideal for use in class or as homework. A three-tier, 
scaffolded approach to skills development promotes 
visible progress and enables independent learning, 
ensuring that every learner is supported.  Teachers can 
assign learners questions from one or more tiers for 
each exercise, or learners can progress through each of 
the tiers in the exercise.

CAMBRIDGE

Cambridge Primary Science 

Completely Cambridge

Cambridge University Press works with Cambridge 
Assessment International Education and experienced 
authors to produce high-quality endorsed textbooks 
and digital resources that support Cambridge teachers 
and encourage Cambridge learners worldwide.

To find out more visit cambridge.org/
cambridge-international 

Registered Cambridge International Schools benefit from high-quality programmes, 
assessments and a wide range of support so that teachers can effectively deliver 
Cambridge Primary.

Visit www.cambridgeinternational.org/primary to find out more.

Primary Science

Workbook 6
Fiona Baxter & Liz Dilley

CAMBRIDGE

Primary Science

Workbook 6
Fiona Baxter & Liz Dilley

These workbooks are full of activities that help your learners practise what they 
have learnt and encourage them to think and work scientifically. Focus, Practice and 
Challenge exercises provide clear progression through each topic, helping learners 
see what they’ve achieved. The drawing and writing activities give learners more 
experience with scientific vocabulary, which helps them to develop their language 
skills. These different types of exercises and activities make the book ideal for use 
in the classroom or for homework.

• Active learning opportunities help learners apply their knowledge 
to new contexts

•  Three-tiered exercises in every topic help students see and track their 
own learning

•  Varied exercise types keep learners interested
•  Write-in for ease of use
•  Answers to all exercises can be found in the accompanying teacher’s resource

For more information on how to access and use your digital resource, 
please see inside front cover.

This resource is endorsed by
Cambridge Assessment International Education

✓ Provides learner support as part of a set of 
resources for the Cambridge Primary Science 
curriculum framework (0097) from 2020

✓ Has passed Cambridge International’s 
rigorous quality-assurance process

✓ Developed by subject experts

✓ For Cambridge schools worldwide

Digital accessSecond edition

Digital Classroom includes digital versions of the 
Learner’s Book and Workbook, complete with pop-up 
answers, designed for teachers to use at the front of 
class. Easily share the books with the whole class on 
your whiteboard, zoom in, highlight and annotate text, 
and get your learners talking with videos, images and 
interactive activities

Primary Science
CAMBRIDGE

Digital Classroom 6Digital Classroom 6
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 How to use this 
Teacher’s Resource
This Teacher’s Resource contains both general guidance and teaching notes that help you to deliver 
the content in our Cambridge Primary Science resources. Some of the material is provided as 
downloadable files, available on Cambridge GO. (For more information about how to access and 
use your digital resource, please see inside front cover.) See the Contents page for details of all the 
material available to you, both in this book and through Cambridge GO.

Teaching notes
This book provides teaching notes for each unit of the Learner’s Book and Workbook.  
Each set of teaching notes contains the following features to help you deliver the unit.  

The Unit plan summarises the topics covered in the unit, including the number of learning hours 
recommended for the topic, an outline of the learning content and the Cambridge resources that  
can be used to deliver the topic. 

Topic Approximate 
number of 
learning hours

Outline of learning content Resources

1.4  Diseases 3-4 Organisms that cause diseases; body 
defences against disease; ways to control 
the spread of diseases

Learner’s Book: Activity 1: Find 
information about diseases
Activity 2: Group methods to 
prevent diseases
Think like a scientist 1: Analyse  
hygiene methods that people use
Workbook: Topic 1.4

 Worksheets 1.4
Digital Classroom: Slideshow – 
Living things that cause disease

The Background knowledge feature explains  
prior knowledge required to access the unit  
and gives suggestions for addressing any  
gaps in your learners’ prior knowledge.

Learners’ prior knowledge can be informally  
assessed through the Getting started feature  
in the Learner’s Book.

The Teaching skills focus feature covers a  
teaching skill and suggests how to  
implement it in the unit.

BACKGROUND KNOWLEDGE

The human body consists of a number of different systems that 
work together so that we can survive. At all times different body 
systems work together on specific jobs. These different body 
systems depend on one another.

TEACHING SKILLS FOCUS

Graphic organisers
Many learners find that using visual material, such as charts 
and diagrams, helps them to learn more effectively. Graphic 
organisers are visual  illustrations of concepts and information.

SAMPLE
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HOW TO USE THIS TEACHER'S RESOURCE

Reflecting the Learner’s Book, each unit consists of multiple sections. A section covers a  
learning topic.

At the start of each section, the Learning plan table includes the learning objectives, learning 
intentions and success criteria that are covered in the section.

It can be helpful to share learning intentions and success criteria with your learners at the start  
of a lesson so that they can begin to take responsibility for their own learning

LEARNING PLAN

Learning objectives Learning intentions Success criteria

6Bs.01 Describe the human 
circulatory system in terms 
of the heart pumping blood 
through arteries, capillaries 
and veins, describe its function 
(limited to transporting oxygen, 
nutrients and waste) and know 
that many vertebrates have 
a similar circulatory system. 
Describe the human circulatory 
system in terms of the heart 
pumping blood through arteries, 
capillaries and veins, describe its 
function (limited to transporting 
oxygen, nutrients and waste) and 
know that many vertebrates have 
a similar circulatory system.

•  Describe the parts of the 
circulatory system and  
their functions.

•  Learners can describe the 
parts of the circulatory system 
and their functions.

There are often common misconceptions associated with particular learning topics. These are listed, 
along with suggestions for identifying evidence of the misconceptions in your class and suggestions 
for how to overcome them.

Misconception How to identify How to overcome

Blood in the veins is blue, due to 
diagrams of the circulatory system 
showing the veins in blue.

Ask learners how the blood in the 
arteries and veins is different and 
why they think so.

Explain that the blood in both 
the arteries and veins is red but 
the blood in the veins is darker 
red as it carries very little oxygen. 
(The exception is the pulmonary 
veins from the lungs.)

For each topic, there is a selection of starter ideas, main teaching ideas and plenary ideas.  
You can pick out individual ideas and mix and match them depending on the needs of your 
class. The activities include suggestions for how they can be differentiated or used for assessment. 
Homework ideas are also provided.SAMPLE
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Starter idea
1 Getting started (15–20 minutes)

Resources: Learner’s Book. Each learner will 
need paper and coloured pencils

Description: The activity will help identify the 
misconception that the lungs are hollow and 
inflate and deflate like a balloon when we inhale 
and exhale.

Main teaching ideas
2 How much air do we breathe in and 

out? (30–40 minutes)
Learning intention: To find out how much air our 
lungs can hold.

Resources: One balloon per learner

Per group: a tape measure or length of string, a 
marking pen and a ruler

Description: Learners will exhale into a balloon 
and measure the size of the blown-up balloon. 
This will give them an idea of how much air their 
lungs can hold.

 
The Language support feature contains suggestions for  
how to support learners with English as an additional  
language. The vocabulary terms and definitions from  
the Learner’s Book are also collected here.

 
 

The Cross-curricular links feature provides suggestions  
for linking to other subject areas.

 Digital Classroom: If  you have access to Digital Classroom, these links will suggest  
when to use the various multimedia enhancements and interactive activities.

LANGUAGE SUPPORT

Write the new words for the topic on the board. 
Say the words out aloud so learners know how the 
words sound.
Learners will use the following words:
breathing: the way we take air into our lungs and 
let it out again

CROSS-CURRICULAR LINKS

You can link making a model to explain breathing 
in Main teaching idea 2 with Arts and crafts  
and Design.
Recording data in tables and drawing graphs in 
Main teaching ideas 3 links with data handling and 
graphing in Maths.

SAMPLE
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Digital resources to download
This Teacher’s Resource includes a range of digital materials that you can download from 
Cambridge GO. (For more information about how to access and use your digital resource, please see 
inside front cover.) This icon  indicates material that is available from Cambridge GO.

Helpful documents for planning include:

• Letter for parents – Introducing the Cambridge Primary and Lower Secondary resources:  
a template letter for parents, introducing the Cambridge Primary Science resources. 

• Lesson plan template: a Word document that you can use for planning your lessons.  
Examples of completed lesson plans are also provided.

• Curriculum framework correlation: a table showing how the Cambridge Primary Science 
resources map to the Cambridge Primary Science curriculum framework.

• Scheme of work: a suggested scheme of work that you can use to plan teaching throughout  
the year.

Each unit includes:

• Differentiated worksheets: these worksheets are provided in variations that cater for different 
abilities. Worksheets labelled ‘A’ are intended to support less confident learners, worksheets 
labelled 'B' should cater for the majority of learners, while worksheets labelled ‘C’ are designed 
to challenge more confident learners. For some worksheets, 'Help' and 'Stretch' sheets are 
provided in addition to the worksheet activity, which can be given to less confident or more 
confident learners as appropriate. Answer sheets are provided.

• Language worksheets: these worksheets provide language support and can be particularly 
helpful for learners with English as an additional language. Answers sheets are provided.

• Resource sheets: these include templates and any other materials that support activities described 
in the teaching notes. 

• End-of-unit tests: these provide quick checks of the learner’s understanding of the concepts 
covered in the unit. Answers are provided. Advice on using these tests formatively is given in  
the Assessment for Learning section of this Teacher's Resource.

Additionally, the Teacher’s Resource includes:

• Diagnostic check and answers: a test to use at the beginning of the year to discover the level that 
learners are working at. The results of this test can inform your planning.

• Mid-point test and answers: a test to use after learners have studied half  the units in the 
Learner’s Book. You can use this test to check whether there are areas that you need to go  
over again. 

• End-of-year test and answers: a test to use after learners have studied all units in the Learner’s 
Book. You can use this test to check whether there are areas that you need to go over again,  
and to help inform your planning for the next year.

• Answers to Learner’s Book questions
• Answers to Workbook questions
• Glossary

In addition, you can find more detailed information about teaching approaches. 

Video is available through the Digital Classroom. 

HOW TO USE THIS TEACHER'S RESOURCE

SAMPLE

We are working with Cambridge Assessment International Education towards endorsement of this title.

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



xiv

CAMBRIDGE PRIMARY SCIENCE 6 TEACHER'S RESOURCE 

SAMPLE

We are working with Cambridge Assessment International Education towards endorsement of this title.

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



xv

 About the curriculum 
framework
The information in this section is based on the Cambridge Primary Science curriculum framework (0097) 
from 2020. You should always refer to the appropriate curriculum framework document for the year of  
your learners' assessment to confirm the details and for more information.  
Visit www.cambridgeinternational.org/primary to find out more. 

The Cambridge International Primary Science curriculum framework has been updated for teaching 
from September 2021. The Primary Science curriculum framework has been developed to support 
learners in building their understanding about the natural world, particularly how to explain and 
investigate phenomena.

The curriculum framework incorporates three components:

• four content strands (Biology, Chemistry, Physics, and Earth and Space)

• a skills strand called Thinking and Working Scientifically

• a context strand called Science in Context

Biology, Chemistry, Physics and Earth and Space provide the scientific knowledge content, which 
gradually develops from stage 1 to stage 6 and provides a smooth progression towards Cambridge 
Lower Secondary study.

The Thinking and Working Scientifically learning objectives focus on the key scientific skills that are 
developed throughout the course. This strand is split into five types of scientific enquiry:

• observing over time

• identifying and classifying

• pattern seeking

• fair testing, and

• research

Science in Context allows for personal, local and global contexts to be incorporated into scientific 
study, making science relevant to the contexts that learners are familiar with. This element of the 
curriculum framework offers great flexibility to teachers and learners around the world.

The Cambridge Primary Science curriculum framework promotes a learner-led, enquiry-based 
approach. Practical work is a valuable part of science learning and develops learners’ investigation 
skills such as observation, measurement and equipment handling.

ABOUT THE CURRICULUM FRAMEWORK

SAMPLE

We are working with Cambridge Assessment International Education towards endorsement of this title.

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



xvi

CAMBRIDGE PRIMARY SCIENCE 6 TEACHER'S RESOURCE 

 About the assessment
Information about the assessment of the Cambridge International Primary Science curriculum 
framework is available on the Cambridge Assessment International Education website.  
www.cambridgeinternational.org/primary 

 Approaches to 
learning and teaching
The following are the key pedagogies underpinning our course content and how we understand  
and define them.  

Active learning
Active learning is a pedagogical practice that places student learning at its centre. It focuses on how  
students learn, not just on what they learn. We, as teachers, need to encourage learners to ‘think hard’,  
rather than passively receive information. Active learning encourages learners to take responsibility  
for their learning and supports them in becoming independent and confident learners in school  
and beyond.

Assessment for Learning
Assessment for Learning (AfL) is a teaching approach that generates feedback which can be used  
to improve learners’ performance. Learners become more involved in the learning process and,  
from this, gain confidence in what they are expected to learn and to what standard. We, as teachers,  
gain insights into a learner’s level of understanding of a particular concept or topic, which helps  
to inform how we support their progression.

Differentiation
Differentiation is usually presented as a teaching practice where teachers think of learners as  
individuals and learning as a personalised process. Whilst precise definitions can vary, typically  
the core aim of differentiation is viewed as ensuring that all learners, no matter their ability,  
interest or context, make progress towards their learning outcomes. 

It is about using different approaches and appreciating the differences in learners to help them  
make progress. Teachers therefore need to be responsive, and willing and able to adapt their  
teaching to meet the needs of their learners.

SAMPLE
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APPROACHES TO LEARNING AND TEACHING

Language awareness
For many learners, English is an additional language. It might be their second or perhaps their  
third language. Depending on the school context, students might be learning all or just some  
of their subjects through English. For all learners, regardless of whether they are learning  
through their first language or an additional language, language is a vehicle for learning.  
It is through language that students access the learning intentions of the lesson and  
communicate their ideas. It is our responsibility, as teachers, to ensure that language  
doesn’t present a barrier to learning.

Metacognition
Metacognition describes the processes involved when learners plan, monitor, evaluate and make  
changes to their own learning behaviours. These processes help learners to think about their own  
learning more explicitly and ensure that they are able to meet a learning goal that they have identified  
themselves or that we, as teachers, have set.

Skills for Life
How do we prepare learners to succeed in a fast-changing world? To collaborate with people from 
around the globe? To create innovation as technology increasingly takes over routine work? To 
use advanced thinking skills in the face of more complex challenges? To show resilience in the 
face of constant change? At Cambridge, we are responding to educators who have asked for a 
way to understand how all these different approaches to life skills and competencies relate to their 
teaching. We have grouped these skills into six main Areas of Competency that can be incorporated 
into teaching, and have examined the different stages of the learning journey and how these 
competencies vary across each stage. 

These six key areas are: 

• Creativity  - finding new ways of doing things, and solutions to problems 

• Collaboration  - the ability to work well with others 

• Communication  - speaking and presenting confidently and participating effectively in meetings 

• Critical thinking  - evaluating what is heard or read, and linking ideas constructively 

• Learning to learn  - developing the skills to learn more effectively 

• Social responsibilities  - contributing to social groups, and being able to talk to and work with 
people from other cultures. SAMPLE
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Cambridge learner and teacher attributes 
This course helps develop the following Cambridge learner and teacher attributes. 

Cambridge learners Cambridge teachers

Confident in working with information and 
ideas – their own and those of others.

Confident in teaching their subject and 
engaging each student in learning. 

Responsible for themselves, responsive to 
and respectful of others. 

Responsible for themselves, responsive to 
and respectful of others. 

Reflective as learners, developing their ability 
to learn. 

Reflective as learners themselves, developing 
their practice. 

Innovative and equipped for new and future 
challenges. 

Innovative and equipped for new and future 
challenges. 

Engaged intellectually and socially, ready to 
make a difference.

Engaged intellectually, professionally and 
socially, ready to make a difference. 

Reproduced from Developing the Cambridge learner attributes with permission from  
Cambridge Assessment International Education.

More information about these approaches to learning and teaching is available to download from  
Cambridge GO (as part of this Teacher's Resource).

 Setting up for success
Our aim is to support better learning in the classroom with resources that allow for increased  
learner autonomy while supporting teachers to facilitate student learning. 

Through an active learning approach of enquiry-led tasks, open-ended questions and  
opportunities to externalise thinking in a variety of ways, learners will develop analysis,  
evaluation and problem-solving skills. 

Some ideas to consider to encourage an active learning environment are as follows: 

• Set up seating to make group work easy.

• Create classroom routines to help learners to transition between different types of activity 
efficiently, e.g. move from pair work to listening to the teacher to independent work. 

• Source mini-whiteboards, which allow you to get feedback from all learners rapidly.

• Start a portfolio for each learner, keeping key pieces of work to show progress at  
parent–teacher days. 

• Have a display area with learner work and vocab flashcards.SAMPLE
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Planning for active learning
We recommend the following approach to planning. A blank Lesson Plan Template  
is available to download to help with this approach.

1 Plan learning intentions and success criteria: these are the most important 
feature of the lesson. Teachers and learners need to know where they are 
going in order to plan a route to get there. 

2 Plan language support: think about strategies to help learners overcome the 
language demands of the lesson so that language doesn't present a barrier to 
learning. 

3 Plan starter activities: include a `hook' or starter to engage learners using 
imaginative strategies. This should be an activity where all learners are active 
from the start of the lesson. 

4 Plan main activities: during the lesson, try to: give clear instructions, with 
modelling and written support; coordinate logical and orderly transitions 
between activities; make sure that learning is active and all learners are 
engaged ; create opportunities for discussion around key concepts. 

5 Plan assessment for learning and differentiation: use a wide range of 
Assessment for Learning techniques and adapt activities to a wide range of 
abilities. Address misconceptions at appropriate points and give meaningful 
oral and written feedback which learners can act on. 

6 Plan reflection and plenary: at the end of each activity and at the end of each 
lesson, try to: ask learners to reflect on what they have learnt compared to the 
beginning of the lesson; build on and extend this learning. 

7 Plan homework: if  setting homework, it can be used to consolidate learning 
from the previous lesson or to prepare for the next lesson 

To help planning using this approach, a blank Lesson plan template is available to  
download from Cambridge GO (as part of this Teacher's Resource). There are  
also examples of completed lesson plans. 

For more guidance on setting up for success and planning, please explore the  
Professional Development pages of our website www.cambridge.org/education/PD 

SAMPLE
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 1  The human body
Unit plan 

Topic Learning 
hours

Learning 
content

Resources 

1.1 The 
circulatory 
system

4–5 The parts of 
the circu ory 
system and their 
functions  

Learner’s Book: Activity 1: Compare circulatory systems of 
some vertebrates
Think like a scientist 1: Measuring pulse rate
Think like a scientist 2: How does exercise affect pulse rate?
Activity 2: Identify other factors that affect  
pulse rate
Think like a scientist 3: Ask and investigate a question
Teacher’s Resource: 
Workbook: Workbook Topic 1.1

  Worksheet 1.1
Digital Classroom: Activity – The human body
Video – The circulatory system
Slideshow – How does exercise affect pulse rate?
Manipulative – Heartbeat and exercise

1.2 The 
respiratory 
system

3–4 The main parts 
of the respiratory 
system and their 
functions

Learner’s Book: Activity 1: Investigate breathing
Think like a scientist 1: Make a model to  
explain breathing
Activity 2: Find out how other animals get oxygen
Think like a scientist 2: Investigate breathing rate
Teacher’s Resource:
Workbook: Workbook Topic 1.2

  Worksheet 1.2
Digital Classroom: Video – The respiratory system

1.3 The 
reproductive 
system

2–3 Body changes 
in puberty; the 
main parts of 
the reproductive 
system and their 
functions

Learner’s Book: Activity 1: What do you know or want to 
know about puberty?
Teacher’s Resource:
Workbook Topic 1.3

1.4 Diseases 3–4 Organisms that 
cause diseases; 
body defences 
against disease; 
ways to control 
the spread of 
diseases

Learner’s Book: Activity 1: Find information about diseases
Activity 2: Group methods to prevent diseases 
Think like a scientist 1: Analyse hygiene methods that 
people use
Teacher’s Resource:
Workbook: Workbook Topic 1.4

  Worksheet 1.4
Digital Classroom: Slideshow – Living things that cause 
disease

SAMPLE
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Topic Learning 
hours

Learning 
content

Resources 

Across Unit 
resources

- Learner’s Book:
Project: The circulatory system
Check your progress quiz
Teacher’s Resource:

  Language worksheets 1 and 2
Diagnostic test
Mid-year test
End-of-year test
End-of-unit test
Digital Classroom:
End-of-unit quiz

Body systems
The human body consists of a number of different 
systems that work together so that we can survive. 
At all times different body systems work together on 
specific jobs. These different body systems depend on 
one another. This unit focuses on the circulatory system, 
respiratory system and reproductive system. The table 
summarises the main parts and functions of these 
systems. Diagrams of the body systems can be found in 
the Learner’s Book.

System Main parts Functions 

Circulatory heart, blood and 
blood vessels 
(arteries, veins 
and capillaries) 

transports food 
and oxygen to 
all body organs 
and tissues and 
removes wastes 
such as carbon 
dioxide 

Respiratory nose and 
mouth, trachea 
(windpipe) 
and other air 
passageways 
(bronchi), lungs 
and diaphragm 
muscle

carries air into 
and out of the 
lungs where 
gases (oxygen 
and carbon 
dioxide) are 
exchanged 

Reproductive ovaries, oviducts, 
uterus, birth 
canal (vagina) in 
females
testes, sperm 
ducts, penis in 
males 

forms sex cells 
(ova in females; 
sperm in males) 
which join during 
fertilisation to 
form a new 
individual 

Puberty 
Puberty is linked to the development of the reproductive 
system in boys and girls. Puberty happens to everyone, 
although it may occur at different ages, sometimes 
starting at the early age of 8 or 9 in girls or as late as 
14 or 15 in boys. Puberty is caused by the action of 
hormones produced in the body. 

Puberty is a time when a person’s body, feelings and 
relationships change from those of a child to an adult’s. 
These changes are physical, emotional and social. The 
physical changes that occur during puberty are discussed 
in the Learner’s Book. It is also important to know 
that while the body is changing, so are the feelings and 
relationships a person has. Learners need to know that 
no matter when the changes of puberty happen to them, 
they are all normal. 

Diseases
Infectious diseases are caused by micro-organisms that 
enter the body and grow and reproduce there. The 
micro-organisms that cause disease include bacteria, 
viruses, fungi and other parasitic organisms, such as the 
malaria parasite. Disease-causing organisms are called 
pathogens.

The body has a number of defence mechanisms to 
prevent infection by pathogens. This unit looks at 
the frontline defences, namely the skin, stomach and 
body secretions such as mucus and tears. The spread 
of diseases can be controlled by good hygiene and the 
prevention of bites by insects that spread disease. 

SAMPLE
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TEACHING SKILLS FOCUS

Graphic organisers
Many learners find that using visual material, such 
as charts and diagrams, helps them to learn more 
effectively. Graphic organisers are visual illustrations 
of concepts and information. Graphic organisers 
provide a picture of key ideas and information on 
a topic and the relationship of the parts to one 
another and to the whole. Graphic organisers are 
also useful when brainstorming ideas, especially 
as part of a group project or planning activity. 
Flow charts, Venn diagrams and mind maps are 
examples of graphic organisers.
Venn diagrams consist of two or three overlapping 
labelled circles. Each circle has its own subject, 
written as a heading or title, e.g. type of blood 
vessel. Within the overlap area, learners write the 
things that the different subjects have in common, 
such as carry blood. Features that are not shared 
are placed where the circles do not overlap. Venn 
diagrams are useful for tasks which require making 
comparisons of features or properties. 

Arteries:
• Carry blood away
 from the heart
• Have thick, 
 strong walls

carry blood

carry blood
to all parts of
the body

carry
blood
from all
parts of the
body to the
heart; have
thinner walls
than arteries  

have thicker
walls and are
bigger than
capillaries

Veins:
• Carry blood away
 to the heart
• Have thinner walls
 with valves

Capillaries:
• Join arteries and veins
• Bring oxygen and food to the
 body cells and take away wastes
• Have very thin walls

K-W-L (Know, Want to Know, Learnt) 
charts are divided into three columns titled ‘Know’, 
‘Want to know’ and ‘Learnt’. The chart helps to 
guide learners through a lesson or topic. It helps 
you to establish learners’ prior knowledge about 
the topic and to find out which aspects of the topic 
learners are most interested in. For example, for a 
lesson on the heart, learners would write what they 
know about the heart in the ‘Know’ column, e.g. ‘I 
know the heart beats all the time. I know the heart 

is made of muscle’. In the ‘Want to Know’ column, 
learners write what they want to learn, e.g. ‘Why 
does the heart beat? Does the heart ever rest?’ 
Once the lesson is completed, learners write in the 
‘Learnt’ column what they actually learnt about the 
heart.

K-W-L chart

What I 
know 

What I want 
to know 

What I learnt 

Flow charts show the steps in a process using 
boxes connected with arrows. Flow charts can 
be used to plan the steps in an investigation or 
summarise the steps in process. Cycle diagrams 
can be used in the same way as flow charts to show 
processes that repeat themselves in a cycle. 

the diaphragm moves downwards

the chest gets bigger

air enters the nose or mouth

air moves down the windpipe

air enters the lungs

Look for other opportunities in this unit to use 
various graphic organisers with your class. 

SAMPLE
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Topic 1.1: The circulatory system
LEARNING PLAN

Learning objectives Learning intentions Success criteria

6Bs.01 Describe the human 
circulatory system in terms of the 
heart pumping blood through 
arteries, capillaries and veins, 
describe its function (limited to 
transporting oxygen, nutrients 
and waste) and know that 
many vertebrates have a similar 
circulatory system.

Bs.01 Describe the human 
circulatory system in terms of the 
heart pumping blood through 
arteries, capillaries and veins, 
describe its function (limited to 
transporting oxygen, nutrients 
and waste) and know that 
many vertebrates have a similar 
circulatory system.

6TWSp.02 Know the features of 
the five main types of scientific 
enquiry

6TWSc.08 Collect and 
record observations and/or 
measurements in tables and 
diagrams appropriate to the type 
of scientific enquiry.

6TWSp.04 Plan fair test 
investigations, identifying the 
independent, dependent and 
control variables.

6TWSp.03 Make predictions, 
referring to relevant scientific 
knowledge and understanding 
within familiar and unfamiliar 
contexts.

6TWSa.01 Describe the accuracy 
of predictions, based on results.

6TWSa.02 Describe patterns in 
results, including identifying any 
anomalous results.

6TWSa.03 Make a conclusion 
from results informed by 
scientific understanding.

• Describe the parts of the 
circulatory system and their 
functions.

• Learn that the circulatory 
systems of other animals are 
similar to ours.

• To identify the type/s of 
scientific enquiry used in an 
investigation.

• To record results in tables.

• To plan a fair test on the 
effect of exercise on pulse 
rate.

• To make a prediction about 
how exercise affects pulse 
rate.

• To use results to say if the 
prediction was accurate.

• To describe any patterns in 
results.

• To use results to make a 
conclusion. 

• Can describe the parts of the 
circulatory system and their 
functions.

• Can say how the circulatory 
systems of other animals are 
similar to ours.

• Can say how the circulatory 
systems of other animals are 
similar to ours.

• Can record results in tables.

• Can plan a fair test on the 
effect of exercise on pulse 
rate.

• Can make a prediction about 
how exercise affects pulse 
rate.

• Can use results to say if the 
prediction was accurate.

• Can describe any patterns in 
results.

• Can use results to make a 
conclusion. 
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CONTINUED

Learning objectives Learning intentions Success criteria

6TWSc.07 Use a range of 
secondary information sources 
to research and select relevant 
evidence to answer questions.

6TWSp.01 Ask scientific 
questions and select appropriate 
scientific enquiries to use.

6TWSm.02 Use models, 
including diagrams, to 
represent and describe scientific 
phenomena and ideas.

• To find information to answer 
a scientific question.

• To ask a question to 
investigate and find the 
answer.

• To make a model to 
demonstrate how the heart 
works.

• Can find information to 
answer a scientific question.

• Can ask a question to 
investigate and find the 
answer.

• Can make a model to 
demonstrate how the heart 
works.

LANGUAGE SUPPORT

Learners will use the following words: 

blood: a red liquid that carries food and oxygen to 
all parts of the body
blood vessels: special tubes that carry the blood
carbon dioxide: a waste gas that the body must 
get rid of
circulation: the pumping of blood all around the 
body
circulatory system: the system formed by the heart, 
blood vessels and blood to carry food and oxygen 
around the body
heart: the special muscle that pumps blood around 
the body
oxygen: a gas in the air that the body uses

pulse: a small beat felt under the skin due to the 
pressure of blood as the heart pumps it around  
the body
pressure: the force that is exerted on or against an 
object by something in contact with it, for example, 
when we squeeze water out of a sponge, we exert 
pressure on the sponge 

Where possible, use familiar examples or contexts 
to explain the words. For example, learners will 
know that a circle is round. Explain that when blood 
circulates, it moves round and round the body in a 
certain pathway. 
Explain that a vessel is a container for something, 
usually a liquid, for example a jug. The blood 
vessels contain the liquid blood. Vessel is also used 
to describe a sailing ship. 

Common misconceptions

Misconception How to elicit How to overcome

Blood in the veins is blue, due to 
diagrams of the circulatory system 
showing the veins in blue. 

Ask learners how the blood in the 
arteries and veins is different and 
why they think so. 

Explain that the blood in both the 
arteries and veins is red but the 
blood in the veins is darker red as 
it carries very little oxygen. (The 
exception is the pulmonary veins 
from the lungs.) 

SAMPLE
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Starter ideas
1 Getting started (10–15 minutes)

Resources: Learner’s Book, Digital Classroom: The 
human body (optional) or a human body outline 
per pair 

Description: This activity draws on learners’ existing 
knowledge about body organs from Stages 3 and 4.

Tell learners to work in pairs to read and answer the 
questions in the Learner’s Book. 

Give each pair an outline of the human body. Ask 
them to draw in and label on the outline the organs 
they named in the questions. 

You can ask them to put up their hands to volunteer 
to share their answers and show their filled-in body 
outlines. 

Ask the class to give their opinions of the answers 
given. Do they agree with the answers? Would 
they like to share any of their own ideas about the 
answers? 

Digital Classroom: If  you have access to the Digital 
Classroom component, use the activity ‘The human 
body’ to revise and establish learner’s knowledge of 
organs in the body. The i button will explain how to 
use the activity

2 What can you hear? (10–15 minutes)
Resources: Each pair of learners will need the inner 
cardboard tube of a roll of kitchen paper towel  
(or toilet paper roll or paper cup with the bottom cut 
out)

Plastic washing-up liquid bottle filled with water.

Description: Have learners work in same gender pairs 
and put the inner cardboard tube of a toilet paper 
roll on the chest of their partner and listen. Tell them 
that they may move the tube around until they hear 
something. Ask learners what they hear and where 
they think the sound is coming from. Explain that 
the sound is their hearts beating. 

You can bring in the Science in Context strand 
of the curriculum by telling learners that the first 
stethoscope that was ever used to listen to the heart 
beating was a wooden tube. It was used in the same 
way as learners’ card tubes. If possible, show the  
class what a modern stethoscope looks like or refer  
to the picture in the project for this unit in the 
Learner’s Book.

Talk about what the heart does and how it does it.

Main teaching ideas
1 How the heart works (10 minutes)

Learning intention: To demonstrate how the heart 
works. 

Resources: Plastic washing-up liquid bottle filled with 
water, red food colouring, dropper, basin 

Description: This activity demonstrates how the heart 
works like pump to push the blood all the way round 
the body. It is not found in the Learner’s Book.

Learners will make a simple model from a plastic 
washing-up liquid bottle filled with water which they 
squeeze to simulate the pumping action of the heart. 

Explain that by squeezing the bottle you put pressure 
on the water which makes it squirt out of the bottle. 
The heart works in the same way. 

Challenge learners to squeeze the bottle as many 
times as they can in one minute. Are they able to 
squeeze it more than 70 times? Explain that this is 
how hard the heart has to work all the time. 

 Practical guidance: Learners should work in pairs 
or small groups. They should fill a plastic washing-
up liquid bottle with water. They can add a drop of 
red food colouring into the water to give it the same 
colour as blood. 

Learners should squeeze the bottle to simulate the 
pumping action of the heart. They should do this 
over the basin to avoid spilling water on the desk. 
They should not point the bottle at another learner 
when they squeeze it. Learners will observe that the 
water is pushed out of the bottle with force.

 Differentiation ideas: More confident learners can do 
some research to find out why we can hear our heart 
beating. They should find out that the sound of the 
heartbeat is made by the pressure of the blood being 
squeezed out the heart when the muscle contracts.

2 Activity 1: Compare the circulatory 
systems of some vertebrates  
(20 minutes)
Learning intention: To learn that the circulatory systems 
of other animals are similar to ours.
Resources: Learner’s Book
Digital Classroom: The circulatory system (optional) or 
internet video clip on the circulatory system 
 Differentiation ideas: If you have access to the Digital 

Classroom component, show the video ‘The circulatory 
system’, which shows clips of the heart beating and 
blood flowing in the human circulatory system. 
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Alternatively, do an internet search for a video clip 
on the human heart and circulatory system. You can 
use search terms such as ‘how your heart works’ or 
‘the heart and circulatory system’. Show the video 
clip and discuss the way the circulatory system works. 
Then let learners work in pairs to look carefully at 
the drawings of the circulatory systems of the fish, 
frog and bird in the Learner’s Book. 
Remind them to look for both similarities and 
differences in the circulatory systems compared to 
the human circulatory system. 
 Differentiation ideas: More confident learners 

could draw a Venn diagram to compare the different 
circulatory systems.  
 Assessment ideas: Learners can answer the self-

assessment questions at the end of the activity in the 
Learner’s Book. 

3 Think like a scientist 1: Measuring pulse 
rate (20–30 minutes)
Learning intentions: To measure pulse rate.

To identify the type of scientific enquiry used in an 
investigation. 

Resources: Per group: a timer or a watch with a 
second hand or stopwatch 

Description: Explain what pulse rate is. To link with 
the Science in Context strand of the curriculum, 
explain that doctors or other healthcare workers use 
pulse rate as sign of some illnesses. For example, a 
very fast pulse can be a sign of heart disease. 

Tell learners to read through the instructions for the 
activity in the Learner’s Book. 

Ask learners to predict what they think their pulse 
rate will be. Don’t expect answers to be accurate. 
Learners can compare their prediction with the 
actual measurements later on. 

Learners’ tables should record pulse rates of group 
members as well. They will be using the observing 
over time type of scientific enquiry. 

 Practical guidance: Demonstrate to the class how 
to find their pulse. 

Measure and record your own pulse rate on the 
board. Then measure a volunteer learner’s pulse 
rate and record it too. Point out that the pulse rates 
are not the same. Various factors affect pulse rate. 
Age is one of them. Children have faster pulse rates 
at rest than adults. There is also normal variation 
between individuals of the same age, as learners will 
observe when they measure their own pulse rates. 

 Differentiation ideas: You may need to assist some 
learners in calculating the group’s average pulse 
rate. Explain that they should add up all the pulse 
rates they measured and then divide the total by the 
number of members in the group. Do an example 
on the board to aid your explanation. 

4 Think like a scientist 2: How does 
exercise affect pulse rate?  
(45–60 minutes)
Learning intentions: To plan a fair test on the effect 
of exercise on pulse rate.

To make a prediction about how exercise affects 
pulse rate.

To record results in a table.

To use results to say if  the prediction was accurate. 

To describe any patterns in results.

To use results to make a conclusion.

To identify the type/s of scientific enquiry used in an 
investigation.

Resources: Learner’s Book 

Per group: a timer or a watch with a second hand or 
stopwatch

Digital Classroom: How does exercise affect pulse 
rate? (optional)

Description:  Digital classroom: If  you have access 
to the Digital Classroom component, show the slide 
show ‘How does exercise affect pulse rate?’ to help 
learners make their predictions. The i button will 
explain how to use the slideshow. Ask learners if  all 
the children in the slides will have the same pulse 
rates. Why or why not? Ask which person they think 
will have the highest pulse rate (child skipping) 
which person will have the lowest pulse rate (child 
sleeping) and why. Ask learners to rank the activities 
in the slides from the one resulting in highest 
pulse rate to the one resulting in lowest pulse rate 
(skipping, walking, writing, sleeping). 

Alternatively, you can look for similar pictures in 
magazines or on the internet of people (preferably 
children) being active to use as a stimulus for the 
discussion. 

Tell learners to read the instructions in the Learner’s 
Book. Recap on the role of dependent, independent 
and control variables in a fair test investigation if  
you feel learners will need help with this. Refer to 
the ‘Working like a scientist’ section at the start of 
the Learner’s Book. Learners will also be observing 
and measuring changes over time. 

SAMPLE

We are working with Cambridge Assessment International Education towards endorsement of this title.

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



8

CAMBRIDGE PRIMARY SCIENCE 6: TEACHER’S RESOURCE 

Remind learners that a conclusion is what we find 
out from the results of an investigation. Guide them 
by asking questions such as:

• What did you observe or measure?

• Why did this happen?

• What did you find out from your observations 
or results? 

 Practical guidance: This is a learner-led practical.

Divide learners into groups of 4–5.

Allow about 15 minutes planning time. Ask the 
groups to show their plans to you. Guide them if  
their plans do not seem suitable.

 Differentiation ideas: Group learners in mixed-
ability groups so that less able learners can be 
encouraged and helped by more able learners. 

 Assessment ideas: You could use the following 
checklist to assess learners’ investigations. 

Assessment criteria Well Quite 
well 

Needed 
help 

How well did the learners…

Make a prediction 
with reasons? 

Identify dependent, 
independent and 
controlled variables?

Choose and use 
tables or diagrams to 
record results? 

Use the results to 
make a conclusion? 

Plenary ideas
1 What have you learnt? (5–10 minutes)

Description: Let learners stand and quickly say one 
thing that have learnt in the topic before sitting down.

 Assessment ideas: Learners’ answers should give 
you a quick overview of how well the class has 
understood the work covered in the topic.

2 Exit tickets (5–10 minutes)
Resources: Exit tickets (see below) 

Description: Make a set of ‘exit’ tickets to give 
to learners. Each card should have a question or 
sentence to complete on it. Learners have to hand you 
back a ‘ticket’ with an answer. Some examples are: 

• Today I learnt…

• I would have liked…

• Now I understand… .

Reflection ideas: Learners can answer the Reflection 
questions at the end of the topic in the Learner’s 
Book.

CROSS-CURRICULAR LINKS

Recording data in tables and drawing graphs 
in Main teaching ideas 2 and 3 links with data 
handling and graphing in Maths. 
Investigating the effect of exercise on pulse 
rate in Main teaching idea 3 can be linked with 
Physical Education.
Reading and following written instructions and 
writing answer sentences can be linked with 
comprehension skills and sentence construction 
in English. 

Homework ideas  
1 Learners can make a mind map about what they 

have learnt about the circulatory system. In the 
next lesson, learners can explain their mind map to 
a partner. The partner can rate the mind map and 
explanation with one, two or three stars and say what 
they liked and what they think could be done better. 

2 Learners could complete the Focus, Practice and /
or Challenge Workbook Exercises for the topic, 
depending on their progress. 

In the next lesson, discuss answers in class. Allow 
learners to check their own work. 

Topic Worksheet
Worksheet 1.1: Compare heartbeats
This worksheet is intended to help learners practise 
their skills in finding patterns in results and, for more 
confident learners, in making predictions based on the 
pattern identified.

All learners should be able to answer questions 1–4. 
Give the Help sheet to learners who need support in 
identifying patterns in results. More confident learners 
can attempt the additional questions on the Stretch 
sheet. They will need to do research to find and  
confirm answers.

SAMPLE

We are working with Cambridge Assessment International Education towards endorsement of this title.

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



1  THE HUMAN BODY

9

Topic 1.2: The respiratory system 
LEARNING PLAN

Learning objectives Learning intentions Success criteria

6Bs.02 Describe the human 
respiratory system in terms of 
oxygen from the air moving into 
the blood in the lungs, and know 
that many vertebrates have a 
similar respiratory system.

6TWSm.02 Use models, 
including diagrams, to 
represent and describe scientific 
phenomena and ideas.

6TWSc.06 Carry out practical 
work safely.

6TWSc.05 Take appropriately 
accurate measurements.

6TWSc.08 Collect and 
record observations and/or 
measurements in tables and 
diagrams appropriate to the type 
of scientific enquiry.

5TSWa.05 Present and interpret 
results using tables, bar charts, 
dot plots and line graphs.

6TWSa.03 Make a conclusion 
from results informed by 
scientific understanding.

6TWSc.07 Use a range of 
secondary information sources 
to research and select relevant 
evidence to answer questions.

• To describe how the 
respiratory system works.

• To show that breathing 
involves two different stages, 
breathing in and breathing 
out.

• To make a model to explain 
breathing.

• To do practical work safely.

• To measure breathing rate.

• To record results in tables.

• To draw a line graph of 
results.

• Use results to make a 
conclusion.

• To find information to answer 
a scientific question.

• Can describe how the 
respiratory system works.

• Can show that breathing 
involves two different stages, 
breathing in and breathing 
out.

• Can make a model to explain 
breathing.

• Can do practical work safely.

• Can measure breathing rate.

• Can record results in tables.

• Can draw a line graph of 
results.

• Can use results to make a 
conclusion

• Can find information to 
answer a scientific question.

LANGUAGE SUPPORT

Learners will use the following words: 

breathing: the way we take air into our lungs and 
let it out again  
breathing rate: the number of times we breathe in 
and out in one minute

diaphragm: a muscle in the chest that helps us to 
breathe in and out
lungs: the organs we use for breathing 
windpipe: the air tube that carries air from the nose 
and mouth to the lungs and back again

SAMPLE
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CONTINUED

Help learners become more familiar with the terms 
by giving them starter sentences that use the 
terms, for example: 

• The organs we use for breathing are the 
_____________. (lungs)

• Our bodies need a gas in the air called 
________________. (oxygen)

• Our bodies produce a waste gas that we must 
get rid of called _________________. (carbon 
dioxide) 

• The air tube that carries the air we breathe in 
down to the lungs is the__________________. 
(windpipe)

• The muscle in the chest that helps us to 
breathe in and out is the _________________. 
(diaphragm) The number of times we breathe 
in and out in one minute is called the 
_______________. (breathing rate)

Diaphragm is a word that learners may find difficult 
to pronounce. Sound it out for them – dai-uh-fram – 
and let them repeat it after you. 
You should also point to the various parts of the 
respiratory system on a chart, model or slide when 
you introduce their names. 

Common misconceptions

Misconception How to identify How to overcome

Teachers often use a balloon to 
demonstrate how the lungs expand 
and contract during breathing. This 
practice may lead learners to think 
that the lungs are hollow organs 
like balloons that can fill up with air 
when we inhale and collapse and 
empty when we exhale. 

Ask learners to draw a picture 
of the lungs and to explain what 
happens to the lungs when we 
breathe in and out. (see Starter 
activity idea 1)

Use a bath sponge to explain to 
learners that the lungs are not 
hollow but are spongy and made 
up of numerous tiny air sacs, like 
the bath sponge. If possible, show 
a slide or video clip of the lungs. 

Starter ideas
1 Getting started (15–20 minutes)

Resources: Learner’s Book. Each learner will need 
paper and coloured pencils

Description: The activity will help identify the 
misconception that the lungs are hollow and inflate 
and deflate like a balloon when we inhale and 
exhale.

Learners should work on their own to draw their 
pictures. 

Use the ‘Think-pair-share’ method to allow learners 
to draw their pictures and think about their answers 
for a minute or two. They then discuss their answers 
with a partner before sharing their answers with  
the class.

2 What do you already know about the 
respiratory system? (15–20 minutes)

Resources: Set of questions about the respiratory 
system 

Description: This activity draws on learners’ existing 
knowledge about the lungs and breathing. 

Tell learners to work in pairs to read and answer the 
questions. Give learners a copy of the questions or 
project or write them on the board: 

1 Which body organs do we use for breathing? 

2 Where in the body are these organs found? 

3 How many times do we breathe each minute?

4 Why do we need to breathe? 

5 Do we breathe all the time? Say why or why not. 

SAMPLE
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You can ask them to put up their hands to volunteer 
to share their answers. Ask the class to give their 
opinions of the answers given. Do they agree with 
the answers? Would they like to share any of their 
own ideas about the answers? 

Answers

1 The lungs.
2 In the chest.
3 Learners own answers – usually around  

15–20 times. 
4 To take in air that contains oxygen which the 

body needs.
5 Yes. We need oxygen all the time, even when we 

are asleep. 

Main teaching ideas
1 Activity 1: Investigate breathing  

(15–20 minutes)

Learning intention: To show that breathing involves 
two different stages, breathing in and breathing out  
Resources: Learner’s Book 
A balloon per learner 
Measuring tape (optional) 
Digital Classroom video : The respiratory system 
(optional) (or search for video clips on the internet 
using ‘how lungs work’ or ‘lungs and respiratory 
system’) 
Description: Read through the instructions for 
the activity in the Learner’s Book with the class. 
Demonstrate how to feel the difference between 
breathing in and breathing out. Show learners that 
they should place their hands with fingers forward 
and with thumbs pushed against the back of the 
ribs. They should breathe normally, then breathe 
more deeply and feel the difference. The ribs push 
out more with deeper breaths as the lungs expand 
more and fill with air. 
 Digital classroom: If  you have access to the 

Digital Classroom component, show the video ‘The 
respiratory system’. The i button will explain how 
to use the video. Point out the different parts of 
the respiratory system and tell learners to observe 
how the lungs fill with air and expand when the 
diaphragm moves downwards as we breathe in. The 
opposite happens when we breathe out. 
Alternatively, do an internet search for a video 
clip on the respiratory system. You can use search 
terms such ‘how your lungs work’ or ‘the lungs and 

respiratory’. Show the video clip and discuss the 
way the circulatory system works.
Learners should observe that the balloon inflates 
when they breathe out. This shows that air leaves 
our bodies when we breathe out. 
 Practical guidance: Learners should work 

individually. The activity can be done at learners’ 
desks. They should stand up, put their hands on 
their ribcage and breathe in and breathe out. You 
can demonstrate what to do in front of the class. 
It is not recommended for health and hygiene 
reasons that learners share balloons. If  you are not 
able to obtain a balloon for each learner, you can  
do a demonstration of breathing into a balloon for 
the class. 
 Differentiation ideas: As an extension exercise for 

faster and more confident learners, you can get them 
to measure the difference in their chest diameter 
when they breathe in and out. 
 Assessment ideas: Learners can pair up and explain 

to one another what happened when they breathed 
in and out. Then discuss answers in class. 

2 How much air do we breathe in and out? 
(30–40 minutes)
Learning intention: To find out how much air our 
lungs can hold.
Resources: One balloon per learner
Per group: a tape measure or length of string, a 
marking pen and a ruler 
Description: Learners will exhale into a balloon  
and measure the size of the blown-up balloon. This 
will give them an idea of how much air their lungs 
can hold. 
Get groups to compare their measurements. Ask: 
Did you notice any differences in the measurements? 
What explanation can you suggest for these 
differences?
Why should we repeat measurements in an investigation? 
Whose lungs can hold more air – a small child or a 
grown up?
Can you think of any other factors that could affect 
how much air we breathe in and out?  
 Practical guidance: Divide learners into groups of 

boys only and girls only. 
Learners should loosen up the balloon by blowing 
into it a few times. 
They should inhale normally and then exhale 
normally into the balloon. Tell learners not to force 
their breathing. 

SAMPLE
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They should pinch the open end of the balloon 
and get another group member to measure around 
the middle part of the balloon with the measuring 
tape or with the length of string. If  using the string 
method, they should mark off the measurement 
with the length of string and then measure it on the 
ruler. Tell them to repeat this so that they have three 
measurements.
They should record the measurements in a 
data table and work out the average of the 
measurements. 
Answers: Answers will depend on measurements 
made by learners.
They should observe that the measurements were 
higher for boys than for girls. They may also find 
that taller or bigger learners exhaled more air than 
shorter or smaller learners. 
We repeat measurements to check that they are 
correct that we haven’t made a mistake in the 
measuring. 
A grown-up has bigger lungs than a small child and 
therefore hold more air in their lungs.
Other factors that could affect how much air we 
breathe in and out are physical fitness and illness. 
 Differentiation ideas: Ask more confident 

learners to identify the different variables in the 
investigation: independent variable (sex of learners); 
dependent variable (size of balloon filled with 
exhaled air); controlled variables (type of balloon, 
method of measuring) 
Think like a scientist 1: Make a model to explain 
breathing (1 hour)
Learning intentions: To describe how the respiratory 
system works. 
To make and explain a model of breathing. 
To do practical work safely.
Resources: Learner’s Book
Per group: a plastic bottle; a narrow plastic tube or 
straw; an elastic band; scissors; two balloons; play 
dough, electrical tape, sticky putty or plasticine® 
Description: Remind learners that we make models to 
represent objects or processes that happen in real life. 
Read through the instructions for the activity in the 
Learner’s Book. 
If  learners are to provide their own materials, allow 
them a few days to collect the materials for the 
activity. 
Make a model of your own to help you identify any 
difficulties learners may have when they make their 
own models, for example sealing the neck of the 

bottle so no air escapes. You can demonstrate your 
model to the class so they can see how their own 
models should work. 
 Practical guidance: This a learner-led activity.

Learners should work in groups of 4–5. 
Remind learners to work safely with scissors when 
cutting materials to make their models. 
 Assessment ideas: Learners can use the checklist to 

assess other groups’ models. You will need to give 
each group a copy of the checklist. 

Yes Partly No 

Does the model show the 
parts of the respiratory 
system?

Does the model work 
to show breathing and 
breathing out? 

Does the model look neat 
and attractive?

Can the group explain 
how the model shows the 
breathing process? 

4 Think like a scientist 2: Investigate 
breathing rate (40 minutes)
Learning intentions: To measure breathing rate

To record results in a table.

To draw a line graph of results. 

To use results to make a conclusion.

Resources: A timer or watch with a second hand per 
pair of learners 

Learner’s Book 

Description: Tell learners to read the instructions for 
the activity in the Learner’s Book. 

In the investigation, learners will measure the 
change in breathing rate over time. 

Be aware that, unlike heartrate which can’t be 
consciously controlled, you can consciously 
control your breathing rate. This may influence 
results. Often, the more someone is told to ‘breathe 
naturally’, the less natural their breathing becomes 

Learners should use the results to make a conclusion 
that exercise makes the breathing rate increase. 

Remind learners that we use line graphs to record 
changes in a variable over time. If  you need to revise 
drawing of line graphs, refer to the Skills reference 
section at the end of the Stage 5 Learner’s Book. 
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 Practical guidance: This is a learner-led practical 
task. 
Learners should work in pairs.
Learners can count the number of breaths taken 
per minute by observing the rise and fall of their 
partner’s chests. Another way to do this is by the 
partner placing their own hand on their ribs to show 
the breathing movements. 
It may be interesting to compare the pairs’ results at 
the end of the lesson and see the range in breathing 
rates. You could talk about how factors such as age, 
gender and fitness affect the breathing rate. 
To link with the Science in Context strand of the 
curriculum, you could discuss the harmful effects of 
air pollution on the respiratory system, for example 
increased cases of asthma, coughing, bronchitis and 
even lung cancer. You could also talk about ways 
to reduce air pollution, such as at a personal level 
walking or cycling instead of going in car or bus. 
At a government level you could discuss the use 
of non-polluting sources of energy such as solar 
and wind energy instead burning coal, oil or gas in 
power stations. 
 Differentiation ideas: If  any learners are still 

struggling with drawing line graphs, get them to 
work with a more able peer who can assist them in 
drawing their graphs.
Learners of higher ability can answer this question: 
Why are the lungs the only body organs that can 
float? The answer is because they are made of very 
many air sacs. 
 Assessment ideas: Discuss the answers in class and 

allow learners to check their own work and make 
any corrections needed. 
Tell them to look at their incorrect answers and to 
think about why they gave those answers. This will 
help to identify any aspects of the work they may 
need more help with.

Plenary ideas
1 I can and I know (5–10 minutes)

Resources: Learners will need paper and pens  
or pencils 

Description: Ask learners to each write two 
sentences about what they have learnt in the topic. 
Their sentences should start with either: 

I can… 

or 

I know…

Give learners one or two minutes to write their 
sentences. Then write or project a list of success 
criteria onto the board. Learners can compare their 
sentences with the success criteria to assess if  they 
have grasped the main ideas and skills covered in 
the topic. 

 Assessment ideas: This is a self-assessment activity 
which will help learners to identify areas where they 
are succeeding or where they need more support. 

 Reflection ideas: Learners should ask themselves:

What things did I find easy to learn?

What did I find difficult?

How did I deal with the difficult things? 

What would I like to know more about? 

2 True or false? (10–15 minutes)
Resources: True or false statements about the 
respiratory system, for example:

• The organs used for breathing are the lungs (true)

• The ribs protect the lungs (true)

• When we breathe in, our chests get smaller to 
pull in the air (false, the chest expands)

• When we breathe in, the lungs fill with air (true)

• The lungs are hollow sacs, like balloons (false, 
they are spongy with lots of air spaces)

• Exercise make us breathe faster (true) 

• We get rid of carbon dioxide when we breathe 
out (true)

• The diaphragm muscle contracts to make us 
breathe faster (false, the diaphragm muscle 
contracts to make the chest expand so there is 
more space for lungs to fill up with air) 

Description: Write or project a list of statements about 
the respiratory system onto the board. Learners can 
work in pairs to decide if each of the statements 
about the respiratory system is true or false. 

 Assessment ideas: Discuss answers and let learners 
check their own work.

 Reflection ideas: Learners can answer the 
Reflection question in the Learner’s Book.SAMPLE
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CROSS-CURRICULAR LINKS

You can link making a model to explain breathing 
in Main teaching idea 2 with Arts and crafts and 
Design. 
Recording data in tables and drawing graphs in 
Main teaching ideas 3 links with data handling 
and graphing in Maths. 
Investigating the effect of exercise on breathing 
rate in Main teaching idea 3 can be linked with 
Physical Education.
Writing answers to questions throughout the 
topic can be linked with sentence construction 
and vocabulary development in English.

Homework ideas
1 Learners could repeat the activity suggested in Main 

teaching Idea 2 at home with family members. They 
should compare the measurements they make and 
look for any patterns in the results. Hold a short 
report back session in the next lesson to discuss 
learners’ findings. 

2 Learners could complete some or all of Worksheet 1. 
Less confident learners could answer questions 1–4, 
with the aid of the Help sheet. More confident 
learners should attempt stretch questions 5 and 6.

Topic Worksheet
Worksheet 1.2: The respiratory system
This worksheet revises the parts and functions of the 
respiratory system. 

All learners should be able to draw and label the parts 
of the respiratory system in question 1, compare 
breathing in and breathing out and explain why we 
need to breathe in question 2. The Help sheet will assist 
learners who need support for question 1. 

More confident learners can attempt questions 3 and 4 
on the Stretch sheet to further their knowledge about the 
respiratory system and demonstrate their understanding 
of the relationship between the circulatory system and 
the respiratory system.

Topic 1.3: The reproductive system
LEARNING PLAN

Learning objectives Learning intentions Success criteria

6Bp.01 Describe the physical 
changes that take place during 
puberty in humans. 

6Bs.03 Name the parts of the 
human reproductive system.

• To describe body changes 
that happen during puberty.

• To name the parts of the 
reproductive system. 

• Can describe body changes 
that happen during puberty.

• Can name the parts of the 
reproductive system.

LANGUAGE SUPPORT

• Write the new words for the topic on the board. 
Say the words out aloud so learners know how 
the words sound.

• Get learners to repeat the new words straight 
away after you introduce them.

• Encourage group or pair work in which learners 
have the opportunity to practise using new or 
difficult words for themselves after you have 
introduced the terms.

SAMPLE
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CONTINUED

The key terms for this topic are:

puberty: the age at which a person becomes able 
to reproduce 
hormones: chemicals in the body that cause the 
body changes that happen during puberty
sperm: male sex cells

ova: female sex cells 
reproductive system: the parts of the body that 
make the sex cells
fertilisation: the joining of a male sex cell and a 
female sex cell
menstruation: the release of an unfertilised egg 
with the lining of the uterus

Starter ideas
1 Getting started (10–15 minutes)

Resources: Learner’s Book 

Description: Ask learners to read the questions in 
the Learner’s Book. 

Learners should use their prior knowledge from 
Stages 3 and 5 about reproduction to answer the 
questions. 

Use the ‘Think-pair-share’ method to allow learners 
to think about their answers for a minute or two, 
then discuss their answer with a partner before 
sharing their answers with the class. 

2 How have you changed? 
(15–20 minutes)
Resources: Pictures of diff erent stages of human 
development – baby, toddler, young child, older 
child, adolescent, adult, older adult, for example: 

(Search the internet for images for ‘stages of 
human development)

Description: This activity will help learners to think 
about how our bodies develop and change as we 
get older. 

Let learners work in same-sex pairs. Show them 
the pictures of the diff erent stages of human 
development. Ask learners to talk about the changes 
they see in the pictures. Ask them how they have 
changed since they were born.
They will observe that they have grown, their body 

proportions have changed (babies have very big 
heads compared to the rest of their bodies), they 
can do many more things now that they couldn’t do 
as babies or young children, such as walk, run, feed 
and dress themselves, talk, read and write. 

Ask learners them to put up their hands to volunteer 
to share their answers. Choose four or fi ve volunteers 
to share their answers. Write their answers on the 
board and discuss them with the class.

Main teaching ideas
1 Activity 1: What do you know or want to 

know about puberty? (15–20 minutes)
Learning intention: To describe body changes that 
happen during puberty

Resources: Learner’s Book

Cardboard box with lid 

Description: This is a sensitive topic to deal with 
as many learners feel shy about the body changes 
they experience during puberty. Perhaps have a
n introductory discussion which focuses on 
positive aspects of growing up, such as being 
more independent. You could also briefl y discuss 
non-physical changes, such as changes in feelings 
and attitudes.

You may prefer to separate boys and girls to discuss 
the topic, depending on the teaching arrangement in 
your school. 

Let learners read the questions in the Learner’s Book. 
They can work individually to answer the questions.

Learners’ questions for you are confi dential and 
should be anonymous. They can ask more than one 
question if  they wish. Remind them not to write 
their names on the piece of paper. You can put a 
box with a lid at the front of the class for learners 
to drop their questions into. Ask them to fold the 
paper before they put it in the question box. Tell 
learners that you will be reading their questions and 
preparing answers for the next lesson. 

SAMPLE
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 Assessment ideas: Learners can answer the self-
assessment questions in the ‘How am I doing?’ 
feature in the Learner’s Book.

2 Find out more about puberty  
(15–20 minutes class time plus  
30–40 minutes at home)
Learning intention: To find out about changes that 
happen in puberty. 

Resources: Set of questions developed by learners 

Description: Puberty can be a difficult and confusing 
time for young people. Not only are their bodies 
changing, but so are their thoughts and emotions.  
It can be reassuring to know that they are not the 
only ones to have gone through these changes. 
Although each generation has its own special set 
of concerns, some feelings and experiences are the 
same for every generation.

Learners should work individually or in pairs to 
think of a set of three or four questions to ask a 
parent or other older family member about their 
experiences of puberty. The questions should be 
ones the learners are most interested in and also be 
likely to encourage the adult to give honest answers. 
You should check learners’ questions to make sure 
they are appropriate. 

They should give the list of questions to the family 
member and allow them some time to think about 
their answers. 

Answers 
Answers will depend on questions asked by learners. 

 Differentiation ideas: More confident learners  
can work in pairs or small groups to share their 
findings. They can make a puberty information 
sheet to guide other boys or girls as to what they 
can expect during this stage of their lives. 

3 Draw a timeline of body changes and 
developments (15–20 minutes plus 
preparation time at home)
Learning intentions: To draw a timeline of body 
changes and development.
Resources: Learners’ own pictures of themselves 
from babyhood until now
Description: To prepare, learners will need pictures  
of themselves from babyhood until now. They  
should ask a parent or caregiver to tell them how  
old they were in each picture. Discuss with the  
class the different features that have changed over  
the years.
Learners should note how they have changed in 
each of the pictures.
They should then draw a timeline of their 
development, e.g. starting to walk or talk, body 
changes, etc., and mark these events (including puberty 
if it has already started) on their timeline. Make sure 
that all the learners know how to draw a timeline.
Suggest to the learners that they make a table to 
represent their own data with column headings  of 
‘year’ and ‘changed feature’ as this will make it 
easier to draw the timeline.

Answers 
Learners will observe that they have grown, their 
body proportions have changed (babies have very 
big heads compared to the rest of their bodies), they 
can do many more things now that they couldn’t do 
as babies or young children, such as walk, run, feed 
and dress themselves, talk, read and write. 

An example of a timeline is given. Bear in mind that 
learners’ timelines will be individual and unique.  

0
(birth)

large
head

1 2 3 4 5 6 7 8 9 10 11 12 13 14

started
to walk

first permanent
teeth

fast
growth

Breast started
to develop

started
to talk

lost baby
fat

body proportions
like an adult

very fast
growth

menstruation
startedSAMPLE
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 Differentiation ideas: Some learners may need 
support in drawing a timeline. Remind them of  
the following:

• Draw a line across the page and divide it equally 
into the units of time you will use; the number 
of years of your life in this case. 

• List the dates or times from left to right with the 
oldest on the left and the most recent on the right. 

• On the timeline, mark the points where an 
important event happened. At each point draw a 
short line above or below the timeline and write a 
label to describe what happened at that time. 

Draw an example on the board as a visual guide  
for learners. 

 Assessment ideas: Use the checklist below to assess 
learners’ timelines. Give learners feedback on their 
work and suggestions for any improvements. 

Criteria Yes Partly No

The learner:

described how they had 
changed at different stages of 
their lives

recorded their findings 
accurately in a table

was able to process their data 
and draw an accurate timeline

Plenary ideas
1 Activity 1: What did I learn?  

(10–20 minutes)

Resources: Pens and slips of paper or post-its 

Description: Let learners each write down one thing 
that they have learnt in the topic. Collect learners’ 
answers and select about ten to write on the board. 
Ask the class if  each of the answers is correct and  
to say why or why not.  

 Assessment ideas: Learners’ answers should give 
you a quick overview of how well the class has 
understood the work covered in the topic.

2 Puberty review (10–15 minutes)
Resources: A set of statements about puberty on 
cards or written or projected onto the board

Examples of statements:

• Hair grows on face

• Hair gets oily

• Voice changes

• Breasts develop 

• Grow taller

• Hair grows in armpits

• Hips get wider

• Shoulders get broader

• Menstruation begins 

Description: Learners are shown a set of statements 
about puberty. They must say if  each statement 
applies to girls, boys or both. 

 Assessment ideas: Get learners to look in the 
Learner’s Book and check if  their answers are 
correct. 

 Reflection  ideas: Learners can answer the 
Reflection questions in the Learner’s Book.

CROSS-CURRICULAR LINKS

Writing answers to questions throughout the 
topic can be linked with sentence construction 
and vocabulary development in English. 

Homework ideas
1 Learners could complete the Focus, Practice and /

or Challenge Workbook Exercises for the topic, 
depending on their progress. 

In the next lesson, discuss answers in class. Allow 
learners to check their own work. 

2 Learners can make a summary table of the parts of 
the male and female reproductive systems and the 
functions. 

In the next lesson, discuss answers in class. Allow 
learners swap answers and check each other’s work. SAMPLE
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Topic 1.4: Diseases
LEARNING PLAN

Learning objectives Learning intentions Success criteria

6Bp.02 Know that some 
diseases can be caused by 
infection with viruses, bacteria, 
parasites or fungi that can be 
passed from one host to another.

6Bp.04 Know that humans have 
defence mechanisms against 
infectious diseases, including 
skin, stomach acid and mucus.

6Bp.03 Describe how good 
hygiene can control the spread 
of diseases transmitted in water, 
food and body fluids, and 
describe ways to avoid being 
bitten by insect vectors.

6TSWa.05 Present and interpret 
results using tables, bar charts, 
dot plots, line graphs and scatter 
graphs.

6TWSc.01 Sort, group and classify 
objects, materials and living things 
through testing, observation and 
using secondary information.

• Find out about types of living 
things that cause diseases. 

• Find out how our body stops 
us from getting infectious 
diseases.

• Find out about things we can 
do to prevent diseases from 
spreading.

• Learn how to avoid being 
bitten by insects.

• To draw a dot plot of results.

• To group methods to prevent 
diseases.

• Can name living things that 
cause diseases..

• Can say how our body stops 
us from getting infectious 
diseases.

• Can describe things we can 
do to prevent diseases from 
spreading.

• Say how to avoid being bitten 
by insects.

• Can draw a dot plot of 
results.

• Can group methods to 
prevent diseases.

LANGUAGE SUPPORT

The new words for the topic are: 

parasite: any living thing that lives on or in the 
body of another living thing 
host: the living thing that a parasite infects. A host 
can also be a person who has guests, e.g. in their 
home or on a TV show 
defence: protection against something, for 
example, using sunscreen is a defence against 
sunburn; the city walls were an important part of 
the city’s defences long ago. 
barrier: an object that stops things getting through 
or past it, for example a fence or a gate 

mucus: sticky substance found in our noses, 
windpipe and other air passages
hygiene: keeping yourself and the things around 
you clean
vectors: living things that spread diseases but do 
not get the diseases themselves
repellent: a substance that keeps insects away

Some of the new words for the topic are used in  
everyday speech or writing. Give learners the 
opportunity to use these words correctly by asking 
them to write or complete sentences using the words. 

SAMPLE
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Starter ideas
1 Getting started (10–15 minutes)

Resources: Learner’s Book 

Description (including identifying misconceptions): 
Ask learners to look at the picture and read the 
questions in the Learner’s Book. 

Learners should use their own life experiences and 
prior knowledge from Stage 4 about infectious 
diseases to answer the questions. 

Use the ‘Think-pair-share’ method to allow learners 
to think about their answers for a minute or two, 
then discuss their answer with a partner before 
sharing their answers with the class. 

2 Brainstorm: how to prevent infectious 
diseases (10–15 minutes)
Resources: None required

Description (including identifying misconceptions): 
Recap with the class what at an infectious disease 
is – a disease that is caused by a living thing (germ) 
that enters the body and makes you ill. 

Have a group brainstorm session for learners to 
give their ideas of how we can prevent infectious 
diseases. Write their answers on the board. Learners 
may mention vaccinations, which they learnt about 
in Stage 4. Other answers may include washing 
hands, cooking food properly, not coughing or 
sneezing over others. You could mention the 
importance of washing hands in preventing the 
spread of diseases such as Ebola and Covid-19, 
which learners will probably have heard of.  

If  learners do not mention using antibacterial soaps 
and cleaning products, you can ask them why people 
use these products. Answers will show whether any 
learners have the misconception referred to above.  

Main teaching ideas
1 Questions about living things that 

cause disease (10–15 minutes; allow an 
additional 30–40 minutes if you invite an 
outside speaker to your lesson.)
Learning intention: To find out about living things 
that cause diseases.

Resources: Learner’s Book 

Digital Classroom: Living things that cause disease 
(optional). Alternatively, search the internet for 
images you can use, using terms such as ‘cholera 
bacteria’, ‘flu virus’, ‘ringworm fungus’ and ‘malaria 
parasite’.

Description: Discuss the different types of living 
things that cause diseases. 

 Digital classroom: If  you have access to the Digital 
Classroom component, show the slideshow ‘Living 
things that cause disease’, which has slides of 
disease-causing bacteria, viruses, fungi and other 
parasites. The i button will explain how to use the 
slideshow.  

Alternatively, show images that you have found 
yourself, such as pictures of the coronavirus that 
caused the worldwide Covid-19 disease outbreak in 
2019 and 2020. 

Learners should read the information in the 
Learner’s Book before answering the questions 
individually. 

To address the Science in Context strand in the 
curriculum, you could ask a health care worker to 
speak to the class about some common infectious 
diseases and how to prevent them. Follow up with a 
short class discussion about what they learnt from 
the talk. Check first that you have permission to 
invite an outside person into your classroom. 

Common misconceptions

Misconception How to identify How to overcome

Using antibacterial soaps and 
cleaning products will kill all 
microbes that cause diseases 

Ask learners if their families use 
antibacterial soaps and cleaning 
products, or if they have seen 
these products advertised on 
TV. Why do people use these 
products?  

Once you have taught the section 
about organisms that cause 
disease, point out that not all 
diseases are caused by bacteria. 
This means that antibacterial 
soaps and cleaning products will 
not prevent diseases caused by 
viruses or fungi, for example. 

SAMPLE
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 Differentiation ideas: Ask more confident learners 
to think of any infectious disease they have had or 
know of. Get them to look up information on the 
type of living thing that causes the disease and how 
the disease is spread. 

They could also attempt Activity 1 in the Learner’s 
Book, which focuses on malaria and dysentery. 

 Assessment ideas: Discuss answers in class and 
allow learners to check their own work. 

2 Think like a scientist 1: Analyse hygiene 
methods that people use  
(20–30 minutes)
Learning intention: To draw a dot plot of results.

To find out about things we can do to prevent 
diseases from spreading.

Resources: Learner’s Book 

Description: In this activity, learners will practise 
their graphing skills. They should work in pairs to 
follow the instructions in the Learner’s Book. 

If  you need to revise how to draw a dot plot, refer 
to the ‘New science skills’ section at the end of the 
Stage 4 Learner’s Book. 

 Differentiation ideas: Allow learners with weaker 
graphing skills to work with a learner who is more 
proficient at drawing graphs and can give support 
and assistance. 

More confident learners can attempt Question 6. 

 Assessment ideas: Pairs can answer the questions 
in the ‘How are we doing?’ feature in the Learner’s 
Book.

3 Make a poster to show how to prevent 
diseases spread by insects (1 hour of class 
time, plus preparation time at home)
Learning intentions: To find out about things we can 
do to prevent diseases from spreading.

Resources: Card, coloured pencils, felt tip pens, 
pictures from magazines, glue, scissors 

Description: Learners should make a poster to 
illustrate and explain four ways we can prevent 
diseases spreading by insect bites. 

The poster should include pictures or drawings and 
an explanation of why we need to do these things.

You can tell learners in advance to prepare for the 
activity by looking for pictures from magazines or 
from the internet for the posters. They could also 
choose to make their own drawings. 

Learners should work in pairs. They should display 
their posters in class and be able to explain them to 
other learners. 

 Practical guidance: Remind learners that they 
should work carefully if  they are using scissors to 
cut out pictures. 

 Differentiation ideas: Less confident learners 
can choose four of the methods described in the 
Learner’s Book. 

More confident learners can research additional 
information. For example:

• sleep under bed nets

• wear long sleeves and long pants

• keep doors and windows closed at night when 
mosquitoes are active

• use insect repellents on your skin to keep insects 
away

• burn mosquito coils to keep insects away

• remove any standing water in or around your 
home as insects such as mosquitoes breed in 
still water

• wear light-coloured clothing outdoors

 Assessment ideas: Ask learners to look at other 
groups’ posters and use this checklist of questions 
to assess them. They can rate the posters by drawing 
four stars next to the question if  they think that 
aspect of the poster is very good, three stars if  the 
work is good, two stars if  it is okay and one star if   
it is not good:

 

Does the poster show four ways to prevent insect bites?

Does the poster explain why we need to prevent insect bites?

Is the written information easy to read and understand?

Does the poster look good?

SAMPLE
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Plenary ideas
1 Word search (5–10 minutes)

Resources: Create a word search grid as follows: 
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Clues:

A living thing that lives on or in the body of 
another living thing 

A living thing that a parasite infects

Protection against something

An object that stops things getting through or past 
it, for example a fence or a gate 

Sticky substance found in our noses, windpipe and 
other air passages

Keeping yourself  and the things around you clean

A living thing that spreads diseases but does not 
cause it 

A substance that keeps insects away 

Description: The word search contains key words 
learnt in the topic. Learners should use the clues to 
find the words and circle the word or shade in the 
letters. 

Make a copy of the word search grid and clues for 
each learner.

Answers

Q

P

A

F

H

O

S

T

D

S

W

A

S

E

Y

S

O

X

H

M

E

R

D

R

G

V

P

N

O

U

B

A

R

R

I

E

R

V

E

C

R

S

G

V

E

C

T

O

R

U

U

I

H

U

N

B

M

U

C

S

T

T

L

D

E

F

E

N

C

E

R

E

P

E

L

L

E

N

T

Y

parasite: a living thing that lives on or in the body 
of another living thing 

host: a living thing that a parasite infects

defence: protection against something

barrier: an object that stops things getting through 
or past it, for example a fence or a gate 

mucus: sticky substance found in our noses, 
windpipe and other air passages

hygiene: keeping yourself  and the things around you 
clean

vector: a living thing that spreads diseases but does 
not cause it 

repellent: a substance that keeps insects away 

 Assessment ideas: Learners can swap grids with 
one another. Project the word search grid with 
answers circled or highlighted words for learners to 
check one another’s work. Ask learners to state the 
meaning of each of the words as you point to them 
on the grid. 

 Reflection ideas: Ask learners: 

• Was it easy to find the words in the word 
search? 

• Were there any words you did not know the 
meaning of? 

• Were there any words you did not know how  
to spell? 

SAMPLE
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2 I can and I know (5 minutes)
Resources: Learners will need paper and pens or 
pencils

Description: Ask learners to each write down three 
sentences about what they have learnt in the topic. 
Their sentences should start with either: 

I can…

or 

I know…

Give learners one or two minutes to write their 
sentences. Then write or project a list of success 
criteria onto the board. Learners can compare their 
sentences with the success criteria to assess if  they 
have grasped the main ideas and skills covered in 
the topic. 

 Assessment ideas: This is a self-assessment activity 
which will help learners to identify areas where they 
are succeeding or where they need more support. 

 Reflection ideas: Learners can answer the 
Reflection questions in the Learner’s Book.

CROSS-CURRICULAR LINKS

Drawing a dot plot from data given in Main 
teaching idea 2 links with data handling and 
graphing in Maths. 
Designing and making a poster in Main teaching 
idea 3 links with Arts and crafts. 
The word search exercise suggested for Plenary 
idea 2 can assist with vocabulary development in 
English. 

Homework ideas
1 Learners could make a collage with pictures or 

drawings of different things we can do at home 
to help prevent the spread of diseases. In the next 
lesson, let learners display their collages and look 
at one another’s work to assess how well they think 
they have completed the task. 

2 Learners can complete Activity 2 in the Learner’s 
Book. 

 In the next lesson, discuss answers in class. Allow 
learners swap answers and check each other’s work.

Topic Worksheet
Worksheet 1.4: Model the spread of a 
disease
The worksheet activity is a simulation of how 
diseases spread if  there are no measures to prevent 
and, conversely, how preventative measures such as 
good hygiene, can limit the spread of a disease. It is 
recommended that you try to do the worksheet activity 
in a larger space than a classroom, such as in a hall or 
outdoors. It is a whole-class activity which should take 
about 40 minutes to complete. 

There is a Help sheet to support learners who need 
more background on the spread of diseases and Stretch 
questions for more confident learners. 

SAMPLE
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PROJECT: THE CIRCULATORY SYSTEM

Learning objectives

6SIC.01 Describe how scientific knowledge and understanding 
changes over time through the use of evidence gained by enquiry.

6TWSc.07 Use a range of secondary information sources to 
research and select relevant evidence to answer questions.

Part 1

Learners should work individually to read the information about the scientific understanding of the 
circulatory system and answer the questions that follow. 

Learners should work in pairs to draw their timelines.

Assessment rubric

You can use this rubric to assess learners’ timelines.

Assessment 
criteria 

Level 1 Level 2 Level 3 Level 4

Timeline title No title given Incomplete title or 
unsuitable title 

Suitable title Suitable and 
creative title 

New information 
researched 

Not done Some information 
wrong or missing 

Mostly complete 
and correct

All complete and 
correct 

Information 
presented

Information for 
few or no events/ 
discoveries correct

Information for 
some events/ 
discoveries correct

Information for most 
events/ discoveries 
correct

Information for all 
events/ discoveries 
correct 

Accuracy Only 1 or 2 dates 
are correct and in 
the proper order

3–5 dates are 
correct and in the 
proper order

Most dates are 
correct and in the 
proper order

All dates are correct 
and in the proper 
order 

Appearance Untidy and poorly 
organised 
Little or no use 
of colours or 
pictures to enhance 
appearance 

Some attempt to be 
organised and neat
Some use of 
colours or pictures 
to enhance 
appearance

Organised, neat 
and clear
Good use of 
colours or pictures 
to enhance 
appearance

Well organised, 
neat, easy to read
Very good use 
of colours or 
pictures to enhance 
appearanceSAMPLE
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 2  Materials: 
properties and changes 
Unit plan 

Topic Learning 
hours

Learning 
content

Resource’s

2.1 Properties 
of substances

2   1 _ 2    –3

2.5-3

Melting and 
boiling points 
as properties 
of substances; 
difference 
between boiling 
and evaporation; 
properties of 
gases.

Learner’s Book: Activity 1: Compare boiling and 
evaporation
Think like a scientist 1: Measure and compare melting points
Think like a scientist 2: Plan a test to compare boiling points 
of substances
Think like a scientist 3: Investigate the properties of gases
Teacher’s Book: 
Workook: Workbook Topic 2.1

2.2 Thermal 
and electrical 
conductors

3–3   1 _ 2   

3-3.5

Conduction 
of heat and 
electricity as 
properties of 
substances.

Learner’s Book: Think like a scientist 1: Investigate how well 
different materials conduct heat
Think like a scientist 2: Investigate how well different 
substances conduct electricity
Activity 1: Compare thermal and electrical conductors
Teacher’s Book: 
Workook: Workbook Topic 2.2

2.3 Reversible 
changes

3–3   1 _ 2    

3-3.5

Reversible 
physical 
changes, effect 
of temperature 
on dissolving.

Learner’s Book: Think like a scientist 1: Demonstrate a 
reversible change
Activity 1: Describe dissolving
Think like a scientist 2: Does water temperature affect the 
rate of dissolving?
Think like a scientist 3: Ask and investigate a question about 
dissolving
Teacher’s Book: 
Workook: Workbook Topic 2.3
Digital Classroom: Video – Reversible and irreversible 
changes

2.4 Chemical 
reactions

2–2   1 _ 2    

2-2.5

Reactants 
and products 
in chemical 
reactions; 
evidence 
for chemical 
reactions.

Learner’s Book: Think like a scientist 1: Identify reactants 
and products
Think like a scientist 2: Investigate evidence for chemical 
reactions A and Investigate evidence for chemical reactions B
Teacher’s Book: 
Workook: Workbook Topic 2.4

  Worksheet 2.4
Digital Classroom: Video – Chemical reactions

SAMPLE
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Topic Learning 
hours

Learning 
content

Resource’s

Across Unit 
Resources

- Learner’s Book:
Project: Electrical insulators
Check your progress quiz
Teacher’s Book: 

  Language worksheets 1 & 2
Diagnostic test
Mid-year test
End-of-year test
End-of-unit test
Digital Classroom:
End-of-unit quiz 

BACKGROUND KNOWLEDGE

Properties of substances
All substances have properties that we can use 
to identify them. The properties can be either 
physical or chemical. The physical properties of a 
substance can be observed and measured, and 
if those properties change, there is no change to 
the chemical makeup or nature of the substance. 
Colour, smell, boiling point, melting point, 
magnetic attraction or repulsion are examples 
of physical properties. The ability to conduct 
heat or electricity are also physical properties of 
substances. Chemical properties allow a substance 
to change into a new substance and describe 
how a substance reacts with another substance. 
For example, the way a substance reacts when 
it is mixed with an acid is a chemical property of 
the substance. We can only measure or observe 
chemical properties when we change the chemical 
makeup or nature of a substance. 

Reversible changes
A reversible change is a physical change to a 
substance or material that can be undone or 
reversed. It changes how a material or substance 
looks or feels, but it doesn’t form a new material or 
substance as there is no change to the particles of 

the substances or materials themselves. Changes 
in state, such as melting and boiling, are reversible 
changes. In a reversible change, the substances 
before and after the change are the same, even 
though they may look different, for example, 
melted candle wax does not look the same as  
the solid wax in the candle, but it is still the  
same substance. 

Chemical reactions 
Chemical reactions involve changes to the 
arrangement of particles or molecules in 
substances. These changes are irreversible. In a 
chemical reaction, substances called reactants 
combine to form new substances called products. 
Evidence that a chemical reaction took place 
includes light, heat, colour change, gas production, 
smell or sound. Examples of chemical changes 
include combustion (burning), mixing plaster of 
Paris with water, cooking an egg, rusting of an iron 
nail. When plaster of Paris is mixed with water it 
gives off heat which shows it is a chemical change. 
Learners will investigate and observe the formation 
of a gas and changes in colour and temperature as 
evidence of chemical reactions. SAMPLE
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TEACHING SKILLS FOCUS

Peer assessment and feedback
Peer assessment occurs when learners assess each 
other’s work in a summative way. That is, they 
provide each other with a grade or qualitative 
assessment of how good they think their peers’ 
work is. For example, ticking a checklist to say if 
they think their peers’ work was good, okay or not 
good is a form of qualitative assessment. 
Peer feedback is not the same as peer assessment. 
Peer feedback occurs when learners make 
suggestions or give each other advice about how 
to improve their work. It includes explaining the 
following to one another: 
• what has been done well in relation to the 

success criteria. For example, identifying the 
effect of temperature on dissolving. 

• what still needs to be done in order to achieve 
the success criteria. For example, the learner 
needs to explain why the sugar dissolved faster 
when the solution was heated. 

• advice on how to achieve that improvement. 
For example, suggesting the learner thinks 
about what happens to the particles of a 
substance when we heat substance 

Challenge yourself to try a peer feedback strategy 
at least once in every topic of the unit. 
Peer feedback is a useful strategy for learners to 
think about their knowledge and understanding 
in order to give feedback to others. For peer 
feedback to be effective, learners need to feel 

comfortable with each other and feel able to take 
risks and make mistakes. Learners also need to 
respect each other’s opinions. Teachers will need 
to create an environment in which risk-taking is 
accepted and there are no ‘put-downs’ from other 
learners when a learner makes a mistake. 
Here are some ideas for peer feedback strategies: 
Two stars and a wish – learners identify two 
positive things (the ‘stars’) about their peers’ work 
and a ‘wish’ about what could be done better. 
For example, a star for identifying the effect of 
temperature on dissolving, a star for drawing and 
labeling the solution, and a wish that the learner 
explains more clearly why their test was fair.
Traffic lights – learners can show a green card 
or use a green sticker to show another learner if 
they have met all the success criteria, for example 
identifying examples of chemical reactions. 
Learners use a yellow card or sticker if some of the 
success criteria have been met, and a red card or 
sticker if the success criteria are not met. Learners 
should then explain to their peers why or how the 
success criteria were not met. 
Rubrics – a rubric helps learners to know what 
aspects they need to focus on when reflecting 
on their peers’ work. A rubric will also help them 
understand how the success criteria should be 
met so they can give feedback based on those 
standards.

Topic 2.1: Materials: properties and changes 
LEARNING PLAN

Learning objectives Learning intentions Success criteria

6Cp.01 Know that the 
temperature at which a 
substance changes state is a 
property of the substance.

6Cc.03 Describe the difference 
between boiling and 
evaporation.

• To learn that the temperature 
at which a substance changes 
state is a property of the 
substance.

• To learn about the difference 
between boiling and 
evaporation.

• Can understand that the 
temperature at which a 
substance changes state is a 
property of the substance.

• Can describe the difference 
between boiling and 
evaporation.
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CONTINUED

Learning objectives Learning intentions Success criteria

6Cp.02 Know that gases have 
properties, including mass.

6TWSc.05 Take appropriately 
accurate measurements

6TWSc.08 Collect and 
record observations and/or 
measurements in tables and 
diagrams appropriate to the type 
of scientific enquiry.

6TWSc.06 Carry out practical 
work safely. 

6TWSa.05 Present and interpret 
results using tables, bar charts, 
dot plots, line graphs and scatter 
graphs.

6TWSa.03 Make a conclusion 
from results informed by 
scientific understandings.

6TWSp.04 Plan fair test 
investigations, identifying the 
independent, dependent and 
control variables.

6TWSc.03 Choose equipment 
to carry out an investigation and 
use it appropriately.

6TWSp.05 Describe risks when 
planning practical work and 
consider how to minimise them.

6TWSp.03 Make predictions, 
referring to relevant scientific 
knowledge and understanding 
within familiar and unfamiliar 
contexts.

6TWSa.01 Describe the accuracy 
of predictions, based on results.

• To find out about the 
properties of gases.

• To measure temperature.

• To collect and record 
observations and 
measurements in tables.

• To work safely in practical 
investigations.

• To draw graphs of results and 
measurements.

• To make conclusions from 
results and measurements.

• To plan a fair test.

• To choose materials and 
equipment to use.

• To identify risks and how to 
work safely when planning a 
practical investigation.

• To use scientific knowledge to 
make a prediction.

• To use results to say if a 
prediction was accurate. 

• Can identify properties of 
gases.

• Can measure temperature.

• Can collect and record 
observations and 
measurements in tables.

• Can work safely in practical 
investigations.

• Can draw graphs of results 
and measurements.

• Can make conclusions from 
results and measurements.

• Can plan a fair test.

• Can choose materials and 
equipment to use.

• Can identify risks and how to 
work safely when planning a 
practical investigation.

• Can use scientific knowledge 
to make a prediction.

• Can use results to say if a 
prediction was accurate.SAMPLE
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LANGUAGE SUPPORT

Learners will use the following words: 

melting point: the temperature at which a solid 
becomes a liquid 
property: something about a substance that 
allows us to tell it apart from other substances. For 
example, liquids take the shape of the container 
they are in is a property of liquids. Explain that the 
term ‘property’ has other meanings. For example, 

something that belongs to you is your property; a 
piece of land or a building is also called property 
boiling point: the temperature at which particles 
throughout a liquid become a gas

Give learners the opportunity to use these words 
correctly by letting them explain the terms to 
partner.

Common misconceptions

Misconception How to identify How to overcome

Gases have no mass. Blow up a balloon. Ask learners to 
say what is inside the balloon (air/
gas). Ask if the mass of the balloon 
changes when it is full of air. 

Carry out Think like a scientist 3 activity.

The temperature of a 
boiling liquid increases 
over time if the liquid 
continues boiling.

Boil some water and measure 
its temperature. Ask learners to 
predict the temperature of the 
water if it boils for three minutes. 

Measure the water temperature after it boils 
for three minutes. Learners will see that 
the temperature has not changed. This is 
because the temperature is the boiling point 
of water which is one of its properties.

Starter ideas
1 Getting started (10–15 minutes)

Resources: Learner’s Book 

Description: This activity draws on learners’ existing 
knowledge about change of state.

Tell learners to work in groups to brainstorm what 
they know about change of state. They should share 
three things from their mind map with another group. 
Groups can use the ‘Two stars and a wish’ strategy to 
give feedback to their peers about their ideas. 

2 Change of state True or False?  
(5–10 minutes)
Description: Ask learners to decide if  each of the 
suggested statements about change of state is true 
or false.

• Substances change state when they are heated 
and cooled. (T)

• Freezing and solidifying are the same  
process. (T) 

• Boiling and evaporation are the same  
process. (F)

• When ice melts, it forms a new substance. (F)

• A gas can condense to form a liquid. (T)

• Ice melts because its particles lose energy. (F) 

Learners can indicate their answers by a show of 
hands. Take note of any learners who give incorrect 
answers. Follow up with these learners to find 
out which aspects of change of state they do not 
understand and give support as needed.

Main teaching ideas
1 Think like a scientist 1: Measure and 

compare melting points (50–60 minutes)
Learning intentions: To learn that the temperature at 
which a substance changes state is a property of the 
substance.

To measure temperature.

To collect and record observations and 
measurements in tables.

To draw graphs of results and measurements.

To make conclusions from results and 
measurements. 

SAMPLE
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Resources: Learner’s Book

Per group: three different solids, three pans, a hotplate, 
a thermometer, a stopwatch, timer or digital watch

Description: A teacher demonstration, as described in 
‘Practical guidance’, is recommended. 

Learners should observe that each substance has a 
different melting point. 

As consolidation, learners should answer the 
questions in the Learner’s Book.

 Practical guidance: Solids used could include ice, 
butter, candle wax, beeswax, soap and coconut oil.

Make sure all learners can see what is happening. 
You could ask learners to volunteer to measure the 
melting point temperature of each substance. Remind 
learners how to measure temperature if  needed. 
Record these measurements on the board for learners 
to use for drawing their graphs. 

 Differentiation ideas: More confident learners could 
answer questions 4 and 5 from the Learner’s Book. 

2 Think like a scientist 2: Plan a test to 
compare boiling points of substances  
(20 minutes)
Learning intentions: To plan a fair test.

To choose materials and equipment to use.

To identify risks and how to work safely when 
planning a practical investigation .

Resources: Learner’s Book 

Description: Tell learners to read the instructions in 
the Learner’s Book. 

They should be able to apply their understanding 
of fair testing to plan a test similar to the test in 
Think like a scientist 1 to compare boiling points of 
different liquids. 

 Practical guidance: Divide learners into groups  
of 4–5.

Allow about 15 minutes planning time. Ask the 
groups to show their plans to you. Guide them if  
their plans do not seem suitable.

 Differentiation ideas: Recap on the role of 
dependent, independent and control variables in a 
fair test investigation for learners you feel will need 
help with this. 

Group learners in mixed-ability groups so that less 
able learners can be encouraged and helped by more 
able learners. 

 Assessment ideas: Learners can answer the self-
assessment questions in the ‘How am I doing?’ 
feature in the Learner’s Book. 

3 Demonstrate that gases have mass  
(10–15 minutes)
Learning intentions: To find out about the properties 
of gases.

Resources: Plastic soda bottle with a lid, electronic 
balance or scale, baking soda, vinegar, test tube, 
teaspoon, measuring cylinder or cup

You can also do an internet search for videos that 
show that a gas has mass.

Description: This activity is a teacher demonstration 
which will show learners that a gas has mass.

Learners should already know that when we mix 
baking soda and vinegar a gas is formed. The gas is 
carbon dioxide. You can also demonstrate this if  you 
feel it is necessary. 

 Practical guidance: Pour about 50 ml of vinegar into 
the soda bottle. Put two teaspoons of baking soda in 
the test tube. 

Carefully place the test tube upright in the soda 
bottle. Take care not to spill any of the baking soda 
into the vinegar. 

Seal the bottle and measure its mass. 

Next, turn the bottle upside down to allow the 
baking soda and vinegar to mix. Shake the bottle 
gently a few times to make sure all the baking soda 
falls out of the test tube. Let learners observe the 
bubbles of gas that form.

Ask learners to predict the mass of the bottle once 
the gas has formed. Their answers will help you 
identify the misconception that gases have no mass. 

Measure the mass of the bottle again. Learners 
should note that the mass is the same (you can allow 
for a slight error in the measuring). The measurement 
shows the gas in the bottle has mass. 

 Differentiation ideas: If  some learners seem to have 
difficulty in grasping the concept that gases have 
mass you can ask these questions: 

What was in the bottle before the vinegar and baking 
soda were added? (Air – shows understanding that 
gases take up space.)

What happens to the vinegar and baking soda when 
they mix? (They get used up/changed into a new 
substance.) 

SAMPLE
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What substance did vinegar and baking soda 
change into? (A gas.)

Was the mass of the bottle the same after the 
vinegar and baking soda changed into a gas? (Yes.)

Explain that if  a gas had no mass then the mass of 
the bottle would decrease, but because it stays the 
same, the gas in the bottle must have mass.

 Assessment ideas: Learners can explain to a 
partner how the demonstration showed them that 
gases have mass. The partner can use the ‘Two stars 
and a wish’ strategy to give feedback.

Plenary ideas
1 What have you learnt? (5 minutes)

Description: Let learners stand and quickly say 
one thing that they have learnt in the topic before 
sitting down. You will probably not have time for all 
learners to give an answer, so choose or ask five or 
six learners to volunteer their ideas. 

 Assessment ideas: Learners’ answers should give 
you a quick overview of how well the class has 
understood the work covered in the topic.

2 Traffic lights (10–15 minutes)
Resources: Teacher focus for this unit

Per pair: a red, a green and yellow card or sticker 

Description: Learners should work in pairs to give 
to one another feedback on whether the they have 
met the following success criteria for the topic: 

• can describe the difference between boiling and 
evaporation

• can say why the temperature at which a substance 
changes state is a property of the substance 

• can say how they know that gases have mass 
and take up space

• can identify the different variables when 
planning a fair test

Learners should show the green card if  all the success 
criteria are met, the yellow card if  some are met and the 
red card if  none of the success criteria are met. 

 Reflection ideas: Learners can answer the Reflection 
questions at the end of the topic in the Learner’s Book.

CROSS-CURRICULAR LINKS

Recording data in a table and drawing a graph in 
Main teaching idea 1 links with data handling and 
graphing in Maths. 
Writing answers to questions throughout the 
topic can be linked with sentence construction 
and vocabulary development in English.

Homework ideas
1 Learners could complete the Focus, Practice or 

Challenge Exercises for the topic in the Workbook, 
depending on their progress. 

 In the next lesson, discuss answers. Learners can 
check their own answers. 

2 Learners can make a table to compare the 
differences between evaporation and boiling. 

In the next lesson, discuss answers. Learners can 
work in pairs to check one another’s answers using 
the traffic light method discussed previously. 

Topic Worksheets
2.1 Materials: Properties and changes
Worksheet 2.1.1 consolidates learners’ understanding of 
melting point as a property of a substance and provides 
practice in drawing line graphs. The Help sheet will 
support learners who need support to know which type 
of graph to draw from the data given. Stretch questions 
3 and 4 are aimed at more confident learners. 

Worksheets 2.1.2A, B and C give learners additional 
practice in drawing and interpreting line graphs. 
All learners should be able to complete worksheet 
2.1.2A. Most learners should be able to complete 
Worksheet 2.1.2B. More confident learners can attempt 
Worksheet 2.1.2C. SAMPLE
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Topic 2.2: Thermal and electrical conductors 
LEARNING PLAN

Learning objectives Learning intentions Success criteria

6Cp.03 Understand that 
electrical conductivity and 
thermal conductivity are 
properties of a substance.

6TWSp.02 Know the features of 
the five main types of scientific 
enquiry.

6TWSp.03 Make predictions, 
referring to relevant scientific 
knowledge and understanding 
within familiar and unfamiliar 
contexts.

6TWSa.01 Describe the accuracy 
of predictions, based on results.

6TWSc.04 Decide when 
observations and measurements 
need to be repeated to give 
more reliable data.

6TWSc.08 Collect and 
record observations and/or 
measurements in tables and 
diagrams appropriate to the type 
of scientific enquiry.

6TWSa.05 Present and interpret 
results using tables, bar charts, 
dot plots, line graphs and scatter 
graphs.

6TWSa.02 Describe patterns in 
results, including identifying any 
anomalous results.

6TWSc.06 Carry out practical 
work safely.

6TWSa.03 Make a conclusion 
from results informed by 
scientific understanding.

• To learn that conducting heat 
and electricity are properties 
of a substance.

• To identify the type/s of 
scientific enquiry used in an 
investigation.

• To use scientific knowledge to 
make a prediction.

• To use results to say if a 
prediction was accurate.

• To decide when 
measurements should be 
repeated.

• To collect and record 
observations and 
measurements in tables.

• To draw a graph of results 
and measurements.

• To identify and describe a 
pattern in results.

• To work safely in practical 
investigations.

• To make conclusions from 
results and measurements.

• Can understand that 
conducting heat and 
electricity are properties of a 
substance.

• Can identify the type/s of 
scientific enquiry used in an 
investigation.

• Can use scientific knowledge 
to make a prediction.

• Can use results to say if a 
prediction was accurate.

• Can decide when 
measurements should be 
repeated.

• Can collect and record 
observations and 
measurements in tables.

• Can draw a graph of results 
and measurements.

• Can identify and describe a 
pattern in results.

• Can work safely in practical 
investigations.

• Can make conclusions from 
results and measurements.SAMPLE
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Starter ideas
1 Getting started (5–10 minutes)

Resources: Learner’s Book 

Description: This activity draws on learners’ 
existing knowledge about transfer of heat energy by 
conduction. 

Tell learners to read the instructions in the Learner’s 
Book.

Learners should work in pairs to draw their energy 
chains and then explain their energy chain to 
another group. 

Resources: The classroom 

Description: This activity draws on prior knowledge 
about materials that are electrical conductors and 
insulators. Learners should work individually to 
identify electrical conductors and insulators in the 
classroom. Ask these questions:

• Which materials can conduct electricity?  
(E.g. metal, water.)

• Which materials cannot conduct electricity? 
(E.g. paper, wood.) 

Learners should then test a partner. Learners name 
three materials and ask their partner if  the materials 
conduct electricity or not. They should then swap 
roles.

Main teaching ideas
1 Think like a scientist 1: Investigate how 

well different materials conduct heat 
(30–40 minutes)
Learning intention: To learn that conducting heat 
and electricity are properties of a substance.

To use scientific knowledge to make a prediction.

To use results to say if  a prediction was accurate.

To work safely in practical investigations.

To collect and record observations and 
measurements in tables.

To suggest how to improve an investigation.

CONTINUED

Learning objectives Learning intentions Success criteria

6TWSa.04 Suggest how an 
investigation could be improved 
and explain any proposed 
changes.

6TWSc.01 Sort, group and 
classify objects, materials and 
living things through testing, 
observation and using secondary 
information.

• To suggest how to improve 
an investigation.

• To group substances 
according to their properties.

• Can suggest how to improve 
an investigation.

• Can group substances 
according to their properties.

LANGUAGE SUPPORT

The key terms for this topic are:

conduction: the transfer of heat energy from one 
object to another 
thermal conductors: materials and substances that 
conduct heat well
electrical conductors: materials and substances 
that conduct electricity well

Explain that we use the word ‘conductor’ in 
other ways in our everyday life. For example, an 
orchestra or choir has a conductor who stands in 
front of the players or singers and directs their 
playing or singing. A conductor on a bus or train 
checks passengers’ tickets or collects ticket money 
from people.

SAMPLE
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To make conclusions from results and 
measurements.

To identify the type/s of scientific enquiry used in an 
investigation. 

Resources: Learner’s Book

A beaker of hot water, a metal teaspoon, a 
plastic teaspoon, a glass rod, a pencil, a piece of 
polystyrene, five beads, petroleum jelly

Description: Read through the instructions 
in the Learner’s Book with the class to make 
sure learners know what to do. This can be a 
learner-led investigation, or you can set it up as a 
demonstration if  you have concerns about learners 
working with hot water. 

If  learners do the activity themselves, make sure 
they are aware of the danger of working with hot 
water. You should pour the water into the beakers 
for the learner groups. 

Learners will be observing changes over time in the 
investigation and carrying out a fair test.

 Practical guidance: It should take few minutes for 
the beads to start fall off the spoons, depending on 
how hot the water is. Learners should note the order 
in which the beads fall off the spoons. They should 
observe that the bead falls off the metal spoon first. 

 Differentiation ideas: Challenge more confident 
learners to investigate if  some metals conduct heat 
better than others. They could test different types 
of metal wire, for example lengths of copper wire, 
brass wire and steel wire.

Learners can answer the self-assessment questions 
from the ‘How am I doing? feature in the Learner’s 
Book. 

2 Think like a scientist 2: Investigate 
how well different substances conduct 
electricity (40–50 minutes)
Learning intentions: To learn that conducting heat 
and electricity are properties of a substance.

To use scientific knowledge to make a prediction.

To use results to say if  a prediction was accurate.

To collect and record observations and 
measurements in tables.

To make conclusions from results and measurements.

To group substances according to their properties.

Resources: Learner’s Book

Per group: two cells, a cell holder, a 1.5 V lamp, 
three 15 cm pieces of connecting wire, a steel paper 
clip, aluminium foil, a beaker of tap water, sugar, 
pencil graphite 

Description: In this investigation, learners will test 
how well different substances conduct electricity. 
Discuss the components of the circuit shown in the 
Learner’s Book and check that learners are able to 
set it up for themselves. Let learners read through 
the instructions to make sure they know what to do. 

Learners will do the test only once. Discuss what 
we mean by reliable results – results that will be the 
same or similar if  we do the test over again. Remind 
them that scientists always check their results. 

To link with the Science in Context strand of the 
curriculum, ask learners to look out for the use of 
electrical conductors around them at home or in 
their local area. They could take photos of these 
with mobile phones if  they have them. In the next 
lesson discuss the examples learners have found. 
These could include electricity pylons and overhead 
electric cables, the metal pins on electrical plugs, 
the metal filaments in electric lamps (light bulbs), 
jumper cables to start flat car batteries, and the 
metal terminals at the ends of cells/batteries. 

 Practical guidance: Learners should work in 
groups of 4 or 5, depending on how many circuits 
you have components for. 

Prepare lengths of wire about 20 cm long. Strip off 
about 2 cm of plastic insulation from the ends of 
each length of wire. 

If  you have access to an ammeter or multimeter, you 
can measure the current in the circuit for each of 
the substances tested. This will give you a numerical 
value for the relative ability of each substance to 
conduct electricity. The reading in amps on the 
meter in amps will be higher for good conductors. 

To obtain graphite, either sharpen a pencil at both 
ends or use the ‘lead’ from a from mechanical/
propelling pencil.  

 Differentiation ideas: Group learners in mixed 
ability groups so that less able learners can be 
encouraged and helped by more able learners. SAMPLE
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Activity 1: Compare thermal and electrical 
conductors (15–20 minutes)
Learning intentions: To learn that conducting heat and 
electricity are properties of a substance.

To draw graphs of results and measurements.

To make conclusions from results and measurements.

To group substances according to their properties.

Resources: Learner’s Book

Description: In this activity learners use a table of 
measurements given in the Learner’s Book to draw a 
scatter graph which shows that substances that are good 
thermal conductors are also good electrical conductors. 
Learners should work on their own for the activity.

 Differentiation ideas: Demonstrate how to draw a 
scatter graph to support learners who still need to 
master this skill. Also refer to the Skills section at the 
end of the Learner’s Book.

More confident learners could answer question 5.

 Assessment ideas: You could use this checklist to assess 
learners’ answers.

Assessment criteria Well Quite 
well 

Needed 
help 

How well did the learners …

draw a scatter graph of 
the measurements?

identify and describe 
pattern in the data?

use the data and graph 
to identify the best and 
worst conductors of heat 
and electricity?

use the graph to predict 
and graph the heat 
conduction value of 
another substance?

Plenary ideas
1 I can and I know (5–10 minutes}

Resources: Learners will need paper and pens or 
pencils 

Description: Ask learners to each write two sentences 
about what they have learnt in the topic. Their 
sentences should start with either: 
I can …
or 
I know …

Give learners one or two minutes to write their 
sentences. Then write or project a list of success 
criteria onto the board. Learners can compare their 
sentences with the success criteria to assess if  they 
have grasped the main ideas and skills covered in 
the topic. 

 Assessment ideas: This is a self-assessment activity 
which will help learners to identify areas where they 
are succeeding or where they need more support. 

 Reflection ideas: Ask learners:

What things did I find easy to learn?

What did I find difficult?

How did I deal with the difficult things? 

What would I like to know more about? 

2 Talk about it (10–15 minutes)
Resources: A piece of work the learners have 
completed in the topic

Description: Learners should think about what they 
did well in the piece of work and how they think 
they can improve on it. 

 Assessment ideas: Learners can give each other 
feedback on their work using the ‘two stars and a 
wish’ method. 

 Reflection ideas: Learners can answer the 
Reflection questions in the Learner’s Book.

CROSS-CURRICULAR LINKS

Drawing a graph in Main teaching idea 3 links 
with graphing in Maths. 
Reading, following written instructions and writing 
answer sentences can be linked with comprehension 
skills and sentence construction in English. 
Homework idea 2 can be linked with ICT skills.

Homework ideas
1 Learners could complete the Focus, Practice and/or 

Challenge Exercises of the Workbook, depending 
on their progress. 

 In the next lesson, discuss answers. Learners can 
work in pairs to check one another’s answers. 

2 Learners could do some research to find out why we 
need lightning conductors, what they are made of 
and how they work. In the next lesson, ask four or 
five volunteers to share one thing they have found 
out. Write their ideas on the board to make to make 
a mind map for the class about lighting conductors. 

SAMPLE
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Topic 2.3: Reversible changes
LEARNING PLAN

Learning objectives Learning intentions Success criteria

6Cc.01 Identify and describe 
physical changes that are 
reversible.

6Cc.02 Describe how 
temperature affects solids 
dissolving in liquids and relate it 
to the particle model.

6TWSp.03 Make predictions, 
referring to relevant scientific 
knowledge and understanding 
within familiar and unfamiliar 
contexts.

6TWSa.01 Describe the accuracy 
of predictions, based on results.

6TWSc.08 Collect and 
record observations and/or 
measurements in tables and 
diagrams appropriate to the type 
of scientific enquiry.

6TWSc.03 Choose equipment 
to carry out an investigation and 
use it appropriately.

6TWSp.05 Describe risks when 
planning practical work and 
consider how to minimise them.

6TWSa.02 Describe patterns in 
results, including identifying any 
anomalous results.

6TWSc.06 Carry out practical 
work safely.

6TWSa.03 Make a conclusion 
from results informed by 
scientific understanding.

• To find out about and 
describe changes to 
substances that are reversible.

• To use the particle model 
to explain how temperature 
affects dissolving.

• To use scientific knowledge to 
make a prediction.

• To use results to say if a 
prediction was accurate.

• To collect and record results 
in a table.

• To choose materials and 
equipment to use.

• To identify risks and how to 
work safely in practical work.

• To identify and describe a 
pattern in results.

• To work safely in practical 
investigations.

• To make conclusions from 
results and measurements.

• Can understand and describe 
changes to substances that 
are reversible.

• Can use the particle model 
to explain how temperature 
affects dissolving.

• Can use scientific knowledge 
to make a prediction.

• Can use results to say if a 
prediction was accurate. 

• Can collect and record results 
in a table.

• Can choose materials and 
equipment to use.

• Can identify risks and how to 
work safely in practical work. 

• Can identify and describe a 
pattern in results.

• Can work safely in practical 
investigations.

• Can make conclusions from 
results and measurements.

 SAMPLE
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LEARNING PLAN CONTINUED

Learning objectives Learning intentions Success criteria

6TWSp.04 Plan fair test 
investigations, identifying the 
independent, dependent and 
control variables.

6TWSp.01 Ask scientific 
questions and select appropriate 
scientific enquiries to use.

6TWSp.02 Know the features of 
the five main types of scientific 
enquiry.

• To decide if a test is fair.

• To ask a question to 
investigate and choose a type 
of scientific enquiry to find 
the answer.

• To ask a question to 
investigate and choose a type 
of scientific enquiry to find 
the answer.

• Can decide if a test is fair.

• Can ask a question to 
investigate and choose a type 
of scientific enquiry to find 
the answer.

• Can ask a question to 
investigate and choose a type 
of scientific enquiry to find 
the answer.

LANGUAGE SUPPORT

The key terms for this topic are:

reversible: can be changed back to the way it was 
before. For example, making a lump of clay into a 
shape is reversible because it can be made back into 
a lump. The word ‘reversible’ can also be used to 
describe something like an item of clothing that has 
been designed so that either side of it can be worn 
on the inside or outside, such as a reversible coat.
irreversible: cannot be changed back to the way it 
was before. For example, burning a piece of wood 
is irreversible
physical change: any change that does not change 
a substance into a different substance, for example, 
melting
solute: the solid in a solution 
solvent: the liquid in a solution

uniform: the same throughout; a uniform is also 
a set of clothing that people wear to do identify 
them as going to a certain school, or working for 
a particular business or doing a certain job, for 
example a nurse’s or police officer’s uniform. 
rate: how fast something happens, for example our 
rate of breathing is the number of times we breathe 
in and out in a minute 
Where possible, use familiar examples or contexts 
to explain the words. For example, the term 
‘uniform’. 
Ask learners to explain to one another the 
difference between pairs of related terms, for 
example, solute and solvent and reversible and 
irreversible.SAMPLE

We are working with Cambridge Assessment International Education towards endorsement of this title.

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



2  MATERIALS: PROPERTIES AND CHANGES

37

Common misconceptions

Misconception How to identify How to overcome

Dissolving is not a physical 
change.

Make a solution of water and 
salt. Ask the class if any of the 
substances have changed. Is the 
water still water, or is it something 
else? Is salt still salt? 
Ask learners if we can separate the 
salt and the water or if they have 
formed new substance.

Learners should recall how to 
separate salt and water from Stage 
5. Explain that in most physical 
changes we can get back the 
substances we started with. The 
substances may look a bit different, 
but their particles have not changed 
in any way, expect possibly in their 
arrangement. You can use the 
example of building blocks. We can 
arrange them in different ways to 
make structures that look different, 
but the actual blocks in each 
structure do not change. 

Starter ideas
1 Getting started (15–20 minutes)

Resources: Learner’s Book

Ice cubes, saucer, watch 

Description: This activity recaps on change of state 
of substances.

Tell learners to read the instructions in the Learner’s 
Book.

Learners should work in groups. Each learner should 
make his or her own drawing of their observations. 

Ask learners to volunteer to explain their 
observations to the class. Tell them to use the particle 
model in their explanation. 

2 Does a new substance form?  
(15–20 minutes)
Resources: Digital Classroom : Reversible and 
irreversible changes (optional), or images from the 
internet of, for example water boiling, ice cream 
melting, rusty metal, wood burning, bread/cake baking 
in an oven, a fizzy tablet dissolving in a glass of water, 
stirring sugar into tea, condensation on mirror or 
drinks can, frozen foods in freezer, food rotting 

Description: Digital Classroom If you have access to 
the Digital Classroom component, show the video 
‘Reversible and irreversible changes’. The i button 
will explain how to use the video. 

Alternatively, show the images you found from the 
Internet.. Ask learners to identify the process shown 

in each slide, for example melting, burning, rusting, 
freezing.

Then ask learners in which slides a new substance 
is formed (rusty metal, wood burning, cake baking 
in an oven, burnt toast, fizzy tablet dissolving, food 
rotting). Ask them for reasons for their answers. 

You could introduce the terms reversible changes and 
irreversible changes at this point. Reshow the slide an 
also learners which slides show reversible changes. 

Main teaching ideas
1 Think like a scientist 1: Demonstrate a 

reversible change (40–50 minutes, plus 
time overnight if needed)
Learning intention: To find out about and describe 
changes to substances that are reversible.

Resources: Learner’s Book

Materials for each group, such as candles, candle 
holders, matches, mirrors, butter, coconut oil, 
chocolate, bowls, water, salt, plastic wrap, elastic 
bands, laboratory beakers, coloured crystals, burner 
or hotplate, pan. If  you have access to a freezer, you 
could also put out ice cube trays. 

Description: Learners should read the instructions for 
the activity in the Learner’s Book. 

They should decide on the reversible change they 
want to demonstrate and choose the materials and 
equipment they need.

SAMPLE

We are working with Cambridge Assessment International Education towards endorsement of this title.

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



38

CAMBRIDGE PRIMARY SCIENCE 6: TEACHER’S RESOURCE 

Explain that not all substances or materials will look 
the same as they did before the reversible change. 
For example, if learners melt an ice cube, and then 
refreeze the water into an ice cube, the new ice cube 
will look the same as the ice cube they melted. If they 
melt chocolate and then cool the chocolate to change 
it back to a solid, the solidified chocolate will look 
different (it will be a different shape and look duller) 
compared to before it was melted. Learners should 
be able to grasp that this is still a reversible change 
because even though the substance is not exactly the 
same as it was to start with, no new substances were 
formed during the change. 

At the end of the activity ask learners: 

• Is the material exactly the same now as it 
was before you changed it? If  not, how is it 
different?

• If  there are differences, is the change you 
demonstrated really reversible? Why or why 
not? 

To incorporate the Science in Context strand of 
the curriculum, you could look for a video clip on 
the internet on how chocolate is made. The final 
part of the process involves melting and solidifying 
which are reversible physical changes. Use a search 
term such as ’how chocolate is made’. If  you have a 
jeweller in the local area, you could try to arrange 
a class visit for learners to observe how metals are 
heated u ntil they start to soften and melt. The 
metal is then shaped and cooled to make pieces of 
jewellery such as rings and bracelets. 

 Practical guidance: This a learner-led activity.

Learners should work in groups of 4–5. 

Safety: Supervise learners who decide to melt 
substances or demonstrate boiling over a flame 
or on a hotplate to ensure that they do not burn 
themselves.

Changes such as evaporation and freezing or 
solidifying will take longer to demonstrate than 
dissolving and melting. Allow these changes to take 
place overnight. 

 Differentiation ideas: More confident learners can 
do some research find out how reversible changes 
are used in one of the following processes:

• making chocolate (if  you have not already 
shown a video on this) 

• recycling glass

• recycling metal cans. 

 Assessment ideas: Learners can answer the peer 
assessment questions in the ‘How are we doing?’ 
feature in the Learner’s Book. 

You can use also this checklist to assess learners’ 
demonstrations: 

Were learners able to: Yes Needed 
help 

No 

identify a reversible 
change to 
demonstrate? 

choose which 
equipment to use? 

use the equipment 
correctly? 

describe the change? 

explain why the 
change is reversible? 

2 Think like a scientist 2: Does water 
temperature affect the rate of 
dissolving? (20–30 minutes)

Learning intention: To use the particle model to 
explain how temperature affects dissolving. 

To use scientific knowledge to make a prediction.

To use results to say if  a prediction was accurate. 

To collect and record observations and 
measurements in tables.

To decide if  a test is fair.

To make a conclusion from results and measurements.

Resources: Learner’s Book

Per group: sugar, two glass jars or beakers, cold 
water, hot water, a teaspoon, a measuring cylinder, a 
stopwatch or timer 

Description: Learners often confuse making a solid 
dissolve more quickly with making more of the 
solid dissolve. It is important to emphasise that this 
activity is about making the same amount of a solid 
dissolve more quickly.

Tell learners to read the instructions in the Learner’s 
Book.

This is a learner-led investigation in which learners 
compare the time taken for the same amount of 
sugar to dissolve in cold and warm water. 

 Practical guidance: Learners should work in 
groups of 4–5. Tell learners to allocate a task to 
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each group member. This will help them think 
about the diff erent steps they need to follow and 
ensure that all group members are involved. Tasks 
can include collecting the equipment and materials, 
measuring the sugar and water, timing how long it 
takes the sugar to dissolve, recording the results and 
putting way the equipment and materials at the end 
of the activity. 

The hot water used should be ‘hand hot’ only, such 
as water from a hot tap, and not boiling water from 
a kettle. The tap water temperature should be about 
50 °C but not hotter.

Check which learners answered ‘no’ to any of the 
suggested self-assessment questions below and 
follow up with them on areas in which they need 
more support. 

 Assessment ideas: Learners can answer these self-
assessment questions:

Could I:

• make prediction with reason about whether 
sugar dissolve more quickly in hot or cold 
water?

• use my results to use results to say if  the 
prediction was accurate?

• decide if  a test is fair?

• make a conclusion from my results and 
measurements? 

3 Demonstrate the effect of temperature 
on dissolving time (40–50 minutes}
Learning intentions: To demonstrate the eff ect of 
temperature on dissolving time.

To observe a pattern in results. 

Resources: Five heatproof beakers, laboratory 
thermometer, water, burner, sugar or coloured 
crystals such as copper sulfate, teaspoon, measuring 
cylinder, timer 

This is an extension of ‘Main teaching idea 2’. 
The activity can be done as a partial teacher 
demonstration in which learners will help to measure 
and record the dissolving times of sugar at diff erent 
temperatures. Learners should make a table to record 
the temperature measured as well as the time it takes 
for the sugar to dissolve at that temperature.

They can draw a line graph of the results. 

 Practical guidance: Heat up 100 ml of water for 
two minutes. Take the beaker off  the burner. Ask a 

learner to measure the water temperature. Learners 
should record the temperature in their tables. 

Add a teaspoon of sugar or coloured crystals to 
the beaker. Get another learner to time how long it 
takes for the sugar or crystals to dissolve.

Heat up 100 ml of water in another beaker for 
four minutes. Repeat the steps described above to 
measure and record the water temperature and time 
taken for the sugar or crystals to dissolve.

Repeat the process with the three other beakers 
by heating 100 ml of water for 6, 8 and 10 minutes 
respectively.  

Make sure all learners are able to see the 
demonstration.

Answers

1 Measurements of dissolving time will depend 
on the water temperature. Learners should 
observe a pattern in the results which shows 
that the sugar or crystals dissolve faster as the 
water temperature increases. Discuss any graph 
curves that do not fi t the pattern. Ask learners 
to suggest reasons for this, for example the 
dissolving time or water temperature were not 
correctly measured.

2 Graph shapes should look similar to the 
example below. 
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Temperature (°C)

 Diff erentiation ideas: Let learners who need practice 
in using a thermometer to measure temperature or 
using a timer do the measuring in the activity. 

 Assessment ideas: Learners can work in pairs to 
answer these questions:

Which is the dependent variable in the investigation? 
(Dissolving time.)

Which is the independent variable in the 
investigation? (Water temperature.)

Which variables were controlled? (Amounts of 
water and sugar.) 
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Use your graph to write a conclusion for the 
investigation. 

They can swap their work with another pair who 
can assess the answers and graphs using this rubric: 

Success 
criteria

★ ★★ ★★★

Can correctly 
identify 
dependent, 
independent 
and 
controlled 
variables.

identifies 
one or no 
variables 
correctly

identifies 
two or three 
variables 
correctly

identifies 
all variables 
correctly

Can use 
the graph 
to write a 
conclusion.

writes 
incorrect 
conclusion 
or does not 
match results 
in the graph

writes correct 
conclusion 
but does not 
fully explain 
how the 
results are 
linked to the 
conclusion

writes correct 
conclusion 
and explains 
fully how the 
results are 
linked to the 
conclusion

Can draw a 
line graph of 
results.

Does not 
record 
temperatures 
on the x-axis 
line and time 
on the y-axis 
line; makes 
more than 
one error in 
plotting the 
data.

Records 
temperatures 
on the x-axis 
line and time 
on the y-axis 
line; makes 
one error in 
plotting the 
data.

Records 
temperatures 
and time on 
the correct 
axis lines; 
makes no 
errors in 
plotting the 
data.

Plenary ideas
1 Talk about it (10–15 minutes)

Resources: A piece of work the learners have 
completed in the topic

Description: Learners should choose a piece of work 
they have completed in the topic. They can work in 
pairs to talk about what they did well in the piece of 
work and how they think they can improve on it. 

 Assessment ideas: Learners can give each other 
feedback on their work using the ‘two stars and a 
wish’ strategy.

 Reflection ideas: Learners can answer the 
Reflection questions in the Learner’s Book. 

2 How well am I doing? (5 minutes)
Resources: Self-assessment questions, such as:

• Can I identify and describe reversible changes?

• Can I say why dissolving is a reversible change?

• Can I say how temperature affects solids 
dissolving in liquids?

• Can I use the particle model to explain how 
temperature affects solids dissolving in liquids?

Description: Create and hand out a copy of the 
questions to each learner or write or project the 
questions on the board for learners to answer. 

 Assessment ideas: Ask learners to draw a smiley 
face if  they are happy with their progress and a sad 
face if  they think they need more help.

CROSS-CURRICULAR LINKS

Recording data in a table and drawing a graph in 
Main teaching idea 3 links with data handling and 
graphing in Maths. 
Writing answers to questions throughout the 
topic can be linked with sentence construction 
and vocabulary development in English.

Homework ideas
1 Learners could complete Activity 1 from the 

Learner’s Book. Discuss answers in class and allow 
learners to check their own work and make any 
corrections needed.

2 Learners could complete the Focus, Practice or 
Challenge Exercises in the Workbook, depending on 
their progress. 

In the next lesson, discuss answers. Learners can work in 
pairs to check one another’s answers. 

Topic Worksheet
Worksheet 2.3 Reversible changes
In this worksheet, learners interpret a line graph and 
identify variables in a fair test. There is a Help sheet to 
support less confident learners in answering questions 1 
and 2. More confident learners can attempt the Stretch 
questions which involve identifying a pattern in the 
data, calculating averages, drawing a line graph and 
explaining results. 
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Topic 2.4: Chemical reactions  
LEARNING PLAN

Learning objectives Learning intentions Success criteria

6Cc.04 Understand that 
chemical reactions involve 
substances, called reactants, 
interacting to form new 
substances, called products.

6Cc.05 Observe and describe 
the evidence that a chemical 
reaction has taken place (limited 
to a gas being produced, 
colour change and change in 
temperature).

6TWSc.08 Collect and 
record observations and/or 
measurements in tables and 
diagrams appropriate to the type 
of scientific enquiry.

6TWSc.05 Take appropriately 
accurate measurements.

6TWSa.03 Make a conclusion 
from results informed by 
scientific understanding.

• To find out that in a chemical 
reaction, substances react 
together to form new 
substances.

• To identify reactants and 
products in chemical 
reactions.

• To observe and describe 
evidence for chemical 
reactions.

• To make drawings of 
observations.

• To measure temperature.

• To use observations to make 
a conclusion.

• Can understand that in a 
chemical reaction, substances 
react together to form new 
substances.

• Can identify reactants 
and products in chemical 
reactions.

• Can observe and describe 
evidence for chemical 
reactions.

• Can make drawings of 
observations. 

• Can measure temperature.

• Can use observations to make 
a conclusion.

LANGUAGE SUPPORT

The key terms for this topic are:

react: to interact and change to make a new 
substance; also to respond to something, for 
example, the girl reacted to the good news by 
clapping her hands
reactants: the substances that react together in a 
chemical reaction
products: the new substances that form in a 
chemical reaction
evidence: the way we know that something has 
happened or changed. For example, the footprints 
in the sand were evidence that someone had 
walked there

You can help learners become familiar with the 
new words by getting them to complete sentences 
using the words. For, example:
When we mix vinegar and baking soda, they [react] 
to make a gas. 
Substances like vinegar and baking soda that react 
together are called [reactants].
New substances, such as gases, that form in a 
chemical reaction are called [products].
When we see a new gas form, we have [evidence] 
that a chemical reaction has happened. 
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Common misconceptions

Misconception How to identify How to overcome

Chemical reactions happen when 
you mix two substances, especially 
if the colour changes. 

Mix together red food dye with 
a liquid of another colour, e.g. 
yellow cool drink. Ask learners if a 
new substance has formed.

Point out that there is colour 
change because liquids of two 
different colours were mixed. The 
substances have not changed. 
Then do suggested Main 
activity 1.

Starter ideas
1 Getting started (10–15 minutes)

Resources: Learner’s Book

A candle, candle holder, matches, metal teaspoon

Description: This activity recaps on change of 
reversible and irreversible changes.

It is a teacher demonstration. Read the instructions 
in the Learner’s Book before you start.

Learners should work in pairs or small groups to 
discuss their observations. 

Hold a short report-back session for learners to 
share their answers with the class. 

2 Identify chemical reactions  
(5–10 minutes)

Resources: Digital Classroom: Chemical reactions 
(optional) or images from the internet of slicing 
an onion, vinegar and baking soda reaction, burnt 
toast, dissolving copper sulfate in water, firework 
sparklers 

Description: Ask learners what a chemical reaction 
is. They should recall this from Stage 4. Ask them to 
describe any chemical reactions they know of. 

 Digital Classroom: If  you have access to the 
Digital Classroom component, show the video 
‘Chemical reactions’. The i button will explain 
how to use the video. 

Alternative, show the images you found on the 
Internet.

Ask learners which slides show a chemical 
reaction (vinegar and baking soda reaction, burnt 
toast, firework sparklers) and why. The answers 
will tell you if  they understand that in a chemical 
reaction one or more new substances form. 

Main teaching ideas
1 Think l ike a scientist 2: Investigate 

evidence for chemical reactions 1  
(15–20 minutes)
Learning intentions: To observe and describe 
evidence for chemical reactions

To make drawings of observations 

Resources: Learner’s Book

Water, cornstarch, iodine solution, a dropper, a 
spoon, limewater, a drinking straw, beakers

Description: This activity demonstrates that a colour 
change is an example of evidence for a chemical 
reaction. This is an example of observing changes 
over time type of scientific enquiry. Learners should 
observe that the changes happen quickly. 

Learners should read the instructions in the 
Learner’s Book. 

At the end of the activity, explain that when starch 
reacts with the iodine, iodine particles combine with 
particles in the starch to form a new substance. 

Limewater (calcium hydroxide) reacts with  
carbon dioxide in exhaled air to form a new 
substance (calcium carbonate) which has a  
milky white colour. 

The change in colour is evidence that a new 
substance has formed.

 Practical guidance: This is a learner led activity. 
Learners should work in groups of 4–5. 

Learners should rotate roles in the group, for 
example, different learners should be allowed to 
blow air into the limewater and add the iodine 
solution the starch. 

Learners should not taste any of the chemicals used. 
Iodine will stain skin and clothes, so tell learners to 
be careful not to spill the solution. 
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2 Observe a chemical reaction  
(10–20 minutes)
Learning intentions: To observe and describe 
evidence for chemical reactions.

To identify reactants and products in chemical 
reactions.

Resources: Plaster of Paris, cold water, a wooden 
spatula such as an ice lolly stick, a disposable cup 
or small yoghurt cup, measuring spoons, cups or 
cylinders

Description: In this activity you will demonstrate 
that a chemical reaction takes place when you mix 
plaster of Paris with water. A new substance called 
gypsum forms and heat is given off. 

You can ask learner to answer these questions:

1 How do you know that a chemical reaction has 
taken place?

2 What word do we use for this?  

3 Which substances are the reactants?

4 Which substance is the product?

5 Which type of scientific enquiry was used in the 
demonstration?

 Practical guidance: The traditional plaster of Paris 
mix uses two parts of plaster to one part of water. 
About 100 ml of plaster of Paris and 50 ml water 
should be enough. 

Measure the volume of water first and pour it into 
the disposable cup. Always add the plaster to the 
water. Do not add water to dry plaster powder. 
When you have finished measuring the water, dry 
the measuring cup thoroughly, or use a separate cup 
to measure the plaster.

The plaster of Paris reacts with the water and the 
mixture gets warm as heat is given off. The plaster 
of Paris takes 10–12 minutes to react and become 
warm. Small quantities of the reactants such as you 
are using do not release a lot of heat. It is safe to let 
learners touch the outside of the cup to feel the heat 
given off. 

Once the plaster is mixed it cannot be changed back 
into its original form. It will set in the cup. You will 
have to cut open the cup to remove the set plaster. 

Do not pour any plaster of Paris down the drain. It 
will set and cause a blockage.

Answers
1 A new substance forms, heat is given off

2 Evidence 

3 Plaster of Paris, water

4 Gypsum

5 Observing over time

 Differentiation ideas: Ask more confident learners 
to do some research to find out how plaster of Paris 
got its name. 

 Assessment ideas: Learners can answer these self-
assessment questions:

Could I

• say how I know that a chemical reaction took 
place? 

• identify the reactants in the chemical reaction?

• identify the product in the chemical reaction? 

3 Think like a scientist 3: Investigate 
evidence for chemical reactions 2  
(25–30 minutes)
Learning intentions: To observe and describe 
evidence for chemical reactions.

To measure temperature.

To use observations to make a conclusion.

Resources: Learner’s Book

Per group: wire wool, vinegar, beaker, thermometer, 
timer 

Description: In this activity, learners will investigate 
a change in temperature as evidence for a chemical 
reaction. The reactions learners will observe in this 
investigation release heat as a result of the reaction. 
In other reactions, heat energy is used and there is a 
drop in temperature. Read through the instructions 
in the Learner’s Book to make sure learners know 
what to do. 

 Practical guidance: This is a learner led activity. 
Learners should work in groups of 4–5. 

In the reaction of vinegar with the wire wool, the 
vinegar removes the protective coating from the 
wire wool and speeds up rusting. In the rusting 
reaction, the iron in the wire wool combines with 
oxygen in the air and releases heat. This takes about 
15 minutes.
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 Differentiation ideas: More confident learners 
can extend the investigation by finding out if  the 
amount of vinegar used in the reaction with the 
wire wool affects the change in temperature, e.g. 
does the temperature increase faster, or does it 
increase more and get hotter? 

 Assessment ideas: You can use the checklist to 
assess how well learners worked in the investigation. 

Could learners… yes partly needed 
help

use the materials 
and equipment 
correctly? 

measure 
temperature 
accurately 

identify evidence 
for a chemical 
reaction? 

use observations to 
write a conclusion? 

Plenary ideas
1 Test tubes (15–20 minutes)

Resources: Per pair: a sheet of paper with outlines 
of three test tubes containing a liquid (like that 
below), pens, coloured pencils, sticky putty 

Description: Tell learners to work in pairs. Give each 
pair a sheet with the test tube outlines. Tell them to 
colour-in the substance in each test tube. On each 
test tube they should write one thing they have 
learnt about chemical reactions. 

Learners should display their test tubes around the 
classroom.

They should look at other pairs’ test tubes and draw 
new test tubes for themselves for any other things 
about chemical reactions they learn from other 
learners’ answers.  

 Assessment ideas: Learners can answer these self-
assessment questions:

• Do I know at least one thing about chemical 
reactions?

• What did I learn about chemical reactions from 
other people’s answers?

• Is there anything I do not understand about 
chemical reactions? If  so, what is it?

•  Reflection ideas: Learners can answer the 
Reflection questions from the Learner’s Book.

2 Answer questions about chemical 
reactions (15–20 minutes)
Resources: Learner’s Book

Description: Learners can work individually to 
answer the questions from the Learner’s Book about 
chemical reactions. 

 Assessment ideas: Choose a different learner to 
give the answer to each of the questions. Discuss 
any correct answers and help learners to understand 
why the answer is wrong. 

 Reflection ideas: Learners should ask themselves:

What things did I find easy to learn?

What did I find difficult?

How did I deal with the difficult things? 

What would I like to know more about?

CROSS-CURRICULAR LINKS

Writing answers to questions throughout the 
topic can be linked with sentence construction 
and vocabulary development in English.SAMPLE
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Homework ideas
1 Learners could speak to someone at home or in 

their community who bakes bread to find out why 
the bread dough rises. (Yeast changes sugars in the 
bread dough and makes carbon dioxide gas as a 
product. The bubbles of gas in the dough make it 
rise). They could also research the information if  
necessary. Discuss their findings in the next lesson. 
Ask: What form of evidence for a chemical reaction 
is bread dough rising for a chemical reaction? 
(formation of a gas).

2 Learners could investigate evidence for chemical 
reactions at home as described below and report 
back on their findings to the class in the next lesson. 

• Pour an equal amount of cold tea into each of 
the three glasses.

• Add a few drops of lemon juice or vinegar to 
one glass of tea and observe what happens. 
(The tea becomes paler in colour.)

• Add several drops of the liquid dish detergent 
to another glass of tea and observe what 
happens. (The tea becomes darker in colour.)

• Compare the three glasses of tea. What do you 
notice? Make a drawing or take photo of your 
observations.

• Name the dependent, independent and 
controlled variables in your test. (Dependent 
variable: colour of the tea; independent 
variables: substances added to the tea/lemon 
juice and liquid dish detergent; controlled 
variables: amount or tea, type of tea.)

• Did any chemical reactions take place? How 
do you know. (Yes, chemical reactions take 
place when we add lemon juice and liquid dish 
detergent to cold tea because there is a colour 
change.) 

Topic Worksheet
Worksheet 2.4: Chemical reactions
The worksheet for the topic recaps on variables in fair 
test investigations and evidence for chemical reactions. 
Learners will also look for a pattern in the data given. 
There is a Help sheet for learners who may need more 
support, and more confident learners can be challenged 
to answer the Stretch questions. 
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PROJECT: ELECTRICAL INSULATORS

5SIC.04 Identify people who use science, 
including professionally, in their area and 
describe how they use science.

6SIC.02 Describe how science is used in their 
local area.

6TWSc.07 Use a range of secondary information 
sources to research and select relevant evidence 
to answer questions.

Learners should work in pairs. They will need to 
speak to an electrician in their local area to find out 
how they use electrical insulators in their work.
Learners should then work on their own to find 
examples of the use of electrical insulators in their 
homes and local area.
They will also need to do some research from the 
internet or books to find out about other uses of 
electrical insulators. 
Pairs should then use their individual and combined 
findings to prepare their presentations. They could 
make a poster, slide show or video to present their 
work. 

Assessment rubric
You can use the checklist provided here for peer 
assessment of the presentations.

How well did  
[learners’ names]

Very 
well

Quite 
well

Not 
well

provide information on 
how an electrician uses 
electrical insulators? 

provide information 
on how people use 
electrical insulators at 
home and in the local 
area?

provide information on 
other uses of electrical 
insulators?

use pictures to show 
information about 
electrical conductors?

present the information 
in an attractive and 
interesting way? 
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