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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.

•  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. 

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  
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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 About the authors
Jon Board
Jon Board is a lecturer in teacher training at the University of 
Manchester and also works as a specialist teacher of primary science at 
Mauldeth Road Primary School, Manchester. He has been teaching for 
20 years and working in teacher training for more than 15 years. He also 
works internationally in teacher training, assessment and curriculum 
development, and has worked with teachers, education experts and 
education ministries in many countries including Egypt, Kazakhstan, 
Mongolia, Saudi Arabia, Macedonia and Indonesia. In addition to 
Cambridge Primary Science, Jon is the co-author of Creative Ways 
to Teach Primary Science published by McGraw Hill and of Curious 
Learners in Primary Maths, Science, Computing and Design Technology, 
published by Sage.

Jon is passionate about developing learners’ curiosity by creating opportunities for them to ask 
and explore their own questions and about engaging learners in scientifi c thinking by getting them 
involved in planning and leading their own practical scientifi c enquiry. He is particularly interested 
in using primary science to develop learners’ creative and rational problem-solving skills. These 
transferable, life-long skills will then be used in other subjects and in everyday situations. Cambridge 
Primary Science is written specifi cally to support teachers in developing this range of skills in 
learners as well as teaching the new vocabulary and the underpinning science knowledge required to 
do well in academic assessments.

Alan Cross
Alan has worked very successfully as a primary teacher, local advisor, trainer, 
inspector, external examiner, school governor and teacher educator. He has 
worked in the school and University sector in the UK and on projects and 
training around the world. Alan has researched primary STEM and has 
contributed to conferences and published extensively for teachers in primary 
science and technology including links with mathematics.
He loves to see curiosity and creativity develop in learners and teachers. Alan 
sees science as an amazing subject for opening people’s eyes to the beauty of 
the universe including planet Earth. For him, science gives primary teachers 
the opportunity to introduce young minds to phenomena and explanations so 
that learners see another way to interact with the world, a way in which they 
can pose their own questions and begin to solve them.

Cambridge Primary Science provides the support that teachers need in empowering their learners’ 
exploration and investigation of the world. Its stimulating materials and careful guidance give 
teachers confi dence. Science tasks and activities are tried and tested and give a very strong emphasis 
to learners’ thinking and working scientifi cally and to catering for the spread of achievement 
encountered in today’s primary classrooms
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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 off ers 
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, diff erentiation 
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 
diff erentiation, 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.
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CAMBRIDGE

Cambridge Primary Science  

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.

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 

Learner’s Book 3
Jon Board & Alan Cross

Learner’s Book 3
Jon Board & Alan Cross

Digital accessSecond edition

From learning about why the Moon appears to change shape, to investigating 
how shadows are formed, 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 to think and work scientifically. Each unit ends 
with a project, like designing a reusable or disposable object, that helps students 
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 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 for 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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Teacher’s Resource 3
Jon Board & Alan Cross

Digital accessSecond edition

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.

•  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

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

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, 
scaff olded 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 Primary Science 
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CAMBRIDGE

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.

Workbook 3
Jon Board & Alan Cross

Workbook 3
Jon Board & Alan Cross

Digital accessSecond edition

These workbooks are filled with exercises that help your students 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 as homework.

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

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

•  Varied exercise types keep learners interested
•  Write-in for ease of use
•  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 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

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

Primary Science
CAMBRIDGE

Digital Classroom 3Digital Classroom 3
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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

2.1  Solids, 
liquids and 
gases

2 Identifying and sorting solids, liquids  
and gases

Learner’s Book
Think like a scientist 1: Making 
carbon dioxide gas
Think like a scientist 2: Sorting 
solids and liquids

 Workbook Topic 2.1
Digital Classroom: Activity - 
Solid or liquid?

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

Most materials are either solids, liquids or gases. All materials are 
made of tiny particles. These particles are the atoms or molecules 
that make up the material. The difference between atoms and 
molecules does not need to be explained at this stage.

TEACHING SKILLS FOCUS

Active learning
Different types of science enquiry
Learners will carry out different types of science enquiry. After 
each Think Like a Scientist activity, ask learners to consider what 
kind of enquiry they have just completed.
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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

3Bp.01 Describe differences 
between things that are living, 
that were once alive and that 
have never lived

•  Learners are going to find 
differences between things 
that are living, that were once 
alive and that have never lived.

•  Learners can describe 
differences between things 
that are living, that were once 
alive and that have never lived

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

Many learners think that when  
a solid has dissolved it is no  
longer there.

In the starter activities, look out 
for learners who say that the solid 
has gone or has disappeared.

The starter activity, ‘Where did 
the sugar go?’, will demonstrate 
that, when a solid dissolves in a 
liquid, it is still there even though 
it cannot be seen.

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.

Starter idea
Make me into a plant! (10 minutes)
Resources: Paper in the shape of leaves, a flower and 
roots and sticky tape, sticky labels, labelled, stem, 
flower, root, leaf

Description: Ask for a volunteer to stand and be a 
plant. Show the class the paper plant parts. Ask other 
helpers to assist you sticking leaves onto the learner’s 
arms, roots onto their feet and the flower on their 
shoulder. Ask another helper to add the labels. Ask 
other class members to talk about the plant’s parts  
and their function. 

Main teaching ideas
1 How seeds start to grow  

(15–20 minutes)
Learning intentions: We are going to learn that 
plants need the right conditions to be healthy.

We are going to learn that baby plants grow  
from seeds.

Resources: dry bean seeds, seeds that have started 
to grow, for example, sprouting beans, magnifying 
glasses, (optional: a classroom visualiser)

Description: Read the opening section in the 
Learner’s Book with the learners. Ask learners to 
look at and describe the dry seed (for example, 
hard, dry, smooth, rough, oval, round, markings) 
and the growing seeds (e.g. soft, with shoots, 
colours, markings).
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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

Look for lots of opportunities for learners to talk 
about and use the language of living and dead, 
things that are alive and things are not or have 
never been alive.
Key words
dead: something that was alive but is not alive now
gas: a state of matter (others are solid and liquid)

CROSS-CURRICULAR LINKS

There are strong links between this topic and 
mathematics as there are measurements to make 
and graphs to draw, read and interpret. Where 
possible, ask learners to make measurements and 
ask them to decide on the units of measurement: 
mm, cm or m.
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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 check 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-year 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
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 About the curriculum 
framework
The Cambridge 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 Cambridge 
International assessment
Information about the assessment of the Cambridge International Primary Science curriculum 
framework is available on the Cambridge Assessment International Education website.  
www.cambridgeassessment.org.uk/

This set of resources supports teachers and learners of the framework for science and has been 
endorsed by Cambridge Assessment International Education for this purpose in preparing learners 
as they progress with the framework ahead of any assessment of the framework that your school 
may choose to enter.

ABOUT THE CURRICULUM FRAMEWORK
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 Approaches to 
teaching and learning
The following are the key pedagogies underpinning our course content and how we understand and define 
them. More detailed information is provided in the downloadable guides of each of these pedagogies.

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. 

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. 

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.
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APPROACHES TO TEACHING AND LEARNING

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.  

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 teaching and learning is available to download 
fromCambridge GO (as part of this Teacher's Resource).

Projects provide valuable opportunities to delve deeper into learners’ own personal and local 
contexts, as well as global contexts as they progress through the course. This ensures that 
scientificlearning is relevant for every learner
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 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.

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 Planning 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 Introducing the lesson: 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.

3 Managing 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.

4 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. 

5 Plenary and reflection: 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.

For more guidance on successfully implementing active learning strategies in this course, please visit 
our website and explore our Setting up for Success Workshop Packs. 

A blank Lesson Plan template is available to download to help planning using this approach.
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1

 1  Plants are living 
things
Unit plan
Topic Number of 

learning hours
Outline of learning 
content 

Resources

1.1 Alive or 
not alive?

2 This topic begins 
with reference to the 
five types of science 
enquiry which will be 
a significant part of 
teaching this unit.
This topic asks learners 
to consider whether 
things are alive, not 
now alive or have never 
been alive.

Learner’s Book
Think like a scientist 1: Alive or not?
Think like a scientist 2: Alive, once alive or never alive 
Think Like a Scientist 3: Are these things alive?
Activity 1: Making posters
Workbook: Topic 1.1

  Worksheets 1.1A, 1.1B and 1.1C
Digital Classroom: Activity – Alive or not alive

1.2 Plant 
parts

2 In this topic learners 
study important plant 
parts, including the 
root, stem, leaf and 
flower.

Learner’s Book
Activity 1: Look at roots
Activity 2: Make a model plant
Think like a scientist 1: Learning about leaves
Workbook: Topic 1.2

1.3 How 
much light 
do plants 
need?

2 This topic explores 
how plants need light. 
Learners investigate 
the effect of different 
light levels on plant 
growth.

Learner’s Book
Think like a scientist 1: Can plants grow well in the 
dark?
Think like a scientist 2: How quickly will our plants 
grow?
Think like a scientist 3: Light and seed germination
Workbook: Topic 1.3SAMPLE
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Topic Number of 
learning hours

Outline of learning 
content 

Resources

1.4 Plants 
need water 
and the right 
temperature

2 This topic explores 
how plants need water. 
Learners investigate 
the effect of different 
amounts of watering 
on plant growth.

Learner’s Book
Think like a scientist 1: How much water do plant 
stems use?
Think like a scientist 2: Plants need the right temperature
Think like a scientist 3: How does water move up a 
plant stem?
Workbook: Topic 1.4
Digital Classroom: Science investigators video 
Movement of water inside plants
Digital Classroom: Quiz 

Across unit 
resources

Learner’s Book:
Project – How do plants use water?
Check your progress quiz
Teacher’s resource:

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

BACKGROUND KNOWLEDGE

Types of investigation
Learners learn these five types of investigation in 
this grade:
• research: an organised investigation to find 

something out
• fair testing: a set of tests where only one factor 

is changed each time
• observing over time
• identifying and classifying: recognising and 

naming and organising things into groups
• pattern seeking.
The Learner’s Book gives examples of these and 
reminds learners about the type of investigation 
they have completed. This will assist you to make 
the type of enquiry clear to learners.

Plant biology
This unit covers important aspects of plant biology. 
It begins with questions about whether things are 
alive, not alive or have never been alive. Be aware 
that learners often find some things confusing, such 
as flames, rivers or clouds, because they show some 
characteristics of living things, such as moving or 
appearing to grow. Discuss the fact that these items 
do not show all the things that living things do. For 
example, they do not have young or need food.
You will be teaching about the overall functions of 
the basic plant parts:
• root: anchoring the plant, absorption of water 

and nutrients
• stem: holding up the plant and plant parts
• leaf: the place where, in the presence of 

sunlight, the plant’s food (glucose) is made
• flower: the part where seeds are made (you 

might refer to pollination).
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CONTINUED

Other plant parts might be mentioned by learners, 
so it is worth knowing about these. 
• seed: contain a tiny young plant and a store of 

food for the young plant as it starts to grow
• buds (flower and stem): the place were leaves 

or flowers are formed
• petals: assist flying insects to find the flower
When you are teaching about the needs of plants, it 
may help you to use the mnemonic MRS GERN as a 
reminder that living things: move; reproduce; have 
sensitivity, grow, excrete, respire and require nutrition 
(this mnemonic is not included in the Learner’s Book 

because it relies on the terms respire and excrete, 
which are terms that are taught later in the scheme).
The term photosynthesis is not taught in Stage 3, 
but you will need to talk about leaves making food 
or sugar for the plant and that, to enable this, the 
plant needs: air, water and light to be healthy. Some 
plants have evolved to require full Sun all day, others 
have evolved to prefer shady places. All plants need 
a regular supply of fresh water, usually from the 
ground. Remember that plants get nutrients from 
the soil (nitrogen, magnesium, calcium, etc) and that 
they make sugar in their leaves.

TEACHING SKILLS FOCUS

Active learning

Different types of science enquiry
Learners will carry out different types of science 
enquiry. After each Think Like a Scientist activity, 
ask learners to consider what kind of enquiry they 
have just completed. Some enquiries will cover just 
one of the types, but others will cover more than 
one. Ask learners to think about the skills they have 
learned and any skills they want to develop.
Measuring
Less confident leaners can record the height of 
plants with plastic bricks or string. Other learners can 
use standard measures. Having recorded the height 
of a growing plant over several days, see whether 
learners can predict growth in the days to come. 
Are they able to:
• give a range of likely heights
• justify their suggestions
• argue against an unrealistic prediction you 

might give?

Language
Describing
Learners will know some of the language of plants 
but will need to hear you using them accurately 
For example, plants need air, part of air is oxygen, 
plants produce oxygen as a waste product. Ask 
learners initially to describe the plants, plant parts 

and growth they observe. For example, on a leaf, 
do learners observe:
• different colours
• shades of green
• ribs
• smooth surfaces
• hairy surfaces
• smooth leaf edge
• jagged leaf edge
• damaged parts?

Misconceptions

Misconceptions about plants are common. Perhaps 
the most persistent one is the idea that plants get 
their ‘food’ for the soil. Plants only get trace nutrients 
like calcium from the soil. The plant’s food (glucose) is 
made in the leaves. Learners will often misunderstand 
the purpose of the flower. They may feel that the 
flowers are produced for the benefit of flying insects or 
for our benefit. The flower’s purpose is to make seeds.

Metacognition
Encourage learners to reflect on their own 
understanding. For example: am I clear about the 
role of the stem in plans? Does this apply to all 
plants? Where learners are uncertain or unclear, 
ask them to think about the best ways they learn, 
for example, from books, from, others, from doing 
things. Encourage them to try different ways to learn.
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Topic 1.1 Alive or not alive?
LEARNING PLAN

Learning objective Learning intentions Success criteria

3Bp.01 Describe differences 
between things that are living, 
that were once alive and that 
have never lived.

3Bp.02 Know that life processes 
common to plants and animals 
include nutrition, growth, 
movement and reproduction.

3TWSp.02 Know that there are five 
main types of scientific enquiry.

3TWSc.01 Use observations and 
tests to sort, group and classify 
objects.

3TWSc.06 Collect and record 
observations and/or measurements 
in tables and diagrams.

• Learners are going to find 
differences between things 
that are living, that were once 
alive and that have never lived.

• Learners are going to 
use seven rules to see if 
something is alive or not.

• Learners are going to learn 
about science enquiry.

• Learners are going to learn 
how to classify things.

• Learners are going to collect 
and record observations.

• Learners can describe 
differences between things that 
are living, that were once alive 
and that have never lived.

• Learners can use seven rules 
to see if something is alive or 
not.

• Learners can talk about different 
types of science enquiry.

• Learners can classify things.

• Learners can collect and 
record observations.

LANGUAGE SUPPORT

Look for lots of opportunities for learners to talk 
about and use the language of living and dead, 
things that are alive and things are not or have 
never been alive.
• Make a display of objects and photographs 

of living things, for example, a plant, a shark, 
things that were once alive, for example, wood, 
a dried flower, and things that have never been 
alive for example, a metal coin, a plastic toy.

• Ask learners to devise a quiz about living 
things, things that were once alive and things 
that have never been alive.

• Ask learners about their journey to school. 
See if they are able to name things they see 
on their way to school each day in different 
categories, for example, two living things, two 
things that were once alive and two things that 
have never been alive.

• Make a poster of ‘our living words’, for 
example, grow, young, eat, drink, baby, adult, 
seed, flower, waste, senses, etc. (Any words to 
do with living things and life.) 

Language worksheets 1 and 2
These worksheets can be used in different ways to 
support language development and familiarity of 
science terms in this topic. Here are some ideas.
• Cut out all the words and use in a bingo style 

game.
• Place on learner desks as a reminder or reference.
• Pin on the wall as a reminder or reference.
• Ask learners to record the words orally onto a 

dictaphone or computer. (You could record your 
voice as a good example of pronunciation.) 

Key words

dead: something that was alive but is not alive now
gas: a state of matter (others are solid and liquid)
oxygen: a gas we need for our bodies which is 
made by plants
seeds: part of plant produced by flower from which 
new plants can grow
waste product: material that a living thing needs to 
get rid of
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Common misconceptions

Misconception How to elicit How to overcome

Some learners will confuse 
living and non-living things. For 
example, they may think a river or 
flame is living.

Show pictures of different things, 
for example, insect, worm, the 
Sun, a rainbow, a flame and ask 
whether each thing is alive.

Emphasise the features of living 
things: movement, reproduction, 
sensitivity, needs water and food, 
nutrition, energy use, growth. (see 
the seven rules for living things in 
the Learner’s Book).

Starter ideas
1 Is it alive? (10 minutes)

Resources: Workbook, access to outdoors or a 
window

Description: Ask learners to look at things outdoors 
that are alive. Ask learners to find and tell you 
about plants including trees, or birds and other 
animals.

Ask learners to look at things around them, 
for example, children, plants, door (focus on its 
construction material, for example, wood), and 
consider which things are alive and which are not 
alive. Draw learners’ attention to things that are 
alive. Ask learners how they know these things are 
alive. For example, the things that are alive display 
movement, senses, growth, a need for air, water and 
food, they are able to have young and create waste. 
Don’t worry if  learners don’t get all seven. You will 
cover these in later activities.

At this point, you might ask learners to complete 
the Workbook 1.1 Focus exercise, where learners 
group things as alive or not alive.

2 Five types of investigation  
(10–15 minutes)
Description: Explain that learners will do, and 
become increasingly confident in, the five types of 
science enquiry. These are: research (for example, 
Stage 2 Unit 4 Project: People Who Use Science); 
fair testing (for example, Stage 2 Unit 3 Think like a 
scientist 2 Which Paper Makes the Strongest Bag?); 
observing changes over time (for example, Stage 2 
Unit 4 Activity 2 A younger you); identifying and 
classifying (for example, Stage 2 Unit 3 Think like a 
scientist 2 Using a Venn diagram for sorting, which 
is an example of grouping); and pattern seeking 
(for example, Stage 2 Unit 5 Activity 1 Looking at 
patterns, which looks at how the position of the Sun 

changes). Explain that learners will have done these 
in the past, but now they have to know more about 
each so that when they are older they can choose 
which one is the right one in a science investigation. 
Give an example of each (the illustrations above 
the table in the Learner’s Book may help you) and 
ask learners if  they remember doing any science like 
this last year (you could put up a classroom poster 
listing these).

Main teaching ideas
1 Think like a scientist 1: Alive or not?  

(20 minutes)
Learning intentions: We are going to describe 
differences between things that are living, that were 
once alive and ones that have never lived.

We are going to use seven rules to see if  something 
is alive or not.

Resources: Learner’s Book, Workbook, two or 
three different plants, a bare twig or branch, a 
plastic flower or plant, a block of wood, a piece of 
rock (not limestone or chalk), copies of the table, 
Worksheet 1.1A, Worksheet 1.1B, Worksheet 1.1C

Description: Read the activity in the Learner’s Book 
with the learners. Ask learners to look at an object, 
for example, a rock. Ask if  the object is alive or not. 
Show them the seven rules in the Learner’s Book 
above this activity. Explain that you can use these 
rules to check that you are right about the rock. The 
rock fails most of the rules. Rocks can move, for 
example, in an earthquake (but not by themselves), 
rocks can appear to grow, but this is only when more 
rock pushes them as in an earthquake. Ask learners 
to talk about the other items one at a time and 
complete a table, like the one in the Learner’s Book, 
in pairs. (Note that this activity is good preparation 
for Think like a scientist 3: Are these things alive? 
which presents more challenging examples.) 
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You could ask learners to complete the Workbook 
1.1 Practice exercise, which asks learners to 
consider objects such as the Moon and a tree, 
and whether these objects are alive based on 
the seven rules of living things. You might also 
ask learners to complete one of the Worksheets 
1.1A, 1.1B or 1.1C. The worksheets ask learners 
to identify whether things are alive or not alive, 
but are differentiated to provide different levels 
of support and challenge. Learners are asked to 
use the seven rules diagram reproduced from the 
Learner’s Book. Worksheet 1.1A illustrates things 
that might be alive or not alive. Learners are asked 
to say whether or not they think these things are 
alive. Worksheet 1.1B is similar, but learners are 
asked to give a reason to explain their answer. 
Worksheet 1.1C has two parts. In the first part 
learners are asked to say whether something is 
alive or not, and to give another similar example. 
In the second part, learners are asked to read the 
comments of four children speaking about a fossil. 
Learners are asked to say whether each child is 
right or wrong.

 Practical guidance: It will help to have more than 
one of each item so that more learners can observe 
and handle the items closely.

Avoid limestone or chalk because they can contain 
fossils and might cause confusion.

 Differentiation ideas: You could provide more 
support for less confident learners. Ask small groups 
to examine objects one at a time and perhaps ask 
them to use the seven rules diagram in the Learner’s 
Book. To provide more challenge, consider 
challenging examples such as a flame, a cloud, the 
Moon, a clock (things that display more than one 
feature of living things but which are not alive).

 Assessment ideas: Ask the learners to place the 
objects into two sets: alive and not alive.

2 Think like a scientist 2: Alive, once alive 
or never alive? (20–30 minutes)
Learning intentions: We are going to find differences 
between things that are living, that were once alive 
and that have never lived.

We are going to use seven rules to see if  something 
is alive or not.

We are going to collect and record observations.

Resources: Learner’s Book, access to parts of the 
school, digital camera (optional)

Description: If  you have access to the Digital 
Classroom component, use the activity: Alive and 
not alive to say if  something is alive or not. The i 
button will explain how to use the activity.

In this activity, the distinction is between things 
that are alive, things that were once alive and 
things that have never lived. You could refer 
to previous examples that the learners have 
considered. Explain that learners will now make 
a record as they walk around school. Ask a pair 
of learners to write or draw things that are found. 
Ask learners to look at the suggested table in 
the Learner’s Book. Draw attention to the seven 
rules which you can use to test whether or not 
something is alive. Most of this will be obvious, for 
example, that living things grow in size. However, 
movement in plants may not be obvious unless 
learners have seen examples. For example, flowers 
turn to face the Sun and there are some flowers 
which open at dawn and close at dusk. Try to make 
it clear that humans and other living things make 
waste. Humans breathe out carbon dioxide as well 
as going to the toilet. Plants create oxygen and 
lose parts like leaves. By the end of this activity, 
learners should have a developing understanding 
of things that are alive, once alive and have never 
been alive. 

Learners should wash their hands with soap if 
they have handled items while observing them, 
for example, twigs, leaves, plants.

 Practical guidance: Learners can record the 
number of things seen, for example, 23 children 
in the hall, or just the category, for example, 
children in the hall. You could take digital 
photographs. Try to record all living animals and 
plants (humans are animals), but balance this 
with the many materials that were never alive, 
for example, plastics, metals, stone, rock, cement, 
and the things that were once alive, for example, 
wood, straw, cotton (many examples in clothing), 
bone, etc. After the walk around school, look at 
the results together. Discuss the different things 
you observed.

 Differentiation ideas: More confident learners 
might count numbers as mentioned in the practical 
guidance above. Less confident learners might take 
photographs which will assist them back in class to 
recall items they observed.

 Assessment ideas: Ask learners to explain their 
results.
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3 Think like a scientist 3: Are these things 
alive? (20 minutes)
Learning intentions: We are going to find differences 
between things that are living, that were once alive 
and that have never lived.

We are going to use seven rules to see if  something 
is alive or not.

We are going to learn how to classify things.

We are going to collect and record observations.

Resources: Learner’s Book, Workbook, a twig or 
branch, a block of wood, a photo of chicken meat, 
a photo of freshly caught fish, seeds, a freshly 
picked fruit, a fossil

Description: You could ask learners to complete 
Workbook 1.1 Challenge, which asks learners to 
group objects as alive, never alive or once alive. 
Read the activity in the Learner’s Book with the 
learners. 

This activity presents some more challenging 
examples, including ones that learners commonly 
find difficult. The activity should initiate discussion. 

The four photos in the Learner’s Book may assist 
you, but try to provide objects, as suggested above, 
for the learners to see and handle. Of the objects 
listed above (see resources) only the seeds are 
alive, the fossil has never been alive (it is made 
of rock shaped by the impression of the original 
living thing). The pattern on the rock is of a living 
thing that once was alive. All the other things were 
once alive. 

Ask the learners to use the seven rules to test if  
things are alive or once were. Use more challenging 
examples to extend discussion and learner thinking, 
for example, a coconut (a living seed), a real sponge 
(one part of a living thing, not alive now), cotton 
(once part of a living thing, now not alive), a leaf 
(once part of a living thing, now not alive). 

Then ask learners to group the things they have 
observed or discussed in groups, as in the Learner’s 
Book: living, once alive and never alive. By the end 
of this activity, learners should have a developing 
understanding of things that are alive, once alive 
and have never been alive.

Learners should wash their hands with soap 
if they handle material from outdoors, for 
example, leaves and twigs.

 Differentiation ideas: For learners who lack 
confidence, provide a copy of the seven rules in 

the Learner’s Book. This may assist and prompt 
their thinking. Challenge more confident learners 
with more examples, such as a footprint in sand, a 
rainbow, a car, an electrical motor. Also challenge 
learners by asking them to explain their answers.

 Assessment ideas: Can learners tell you some key 
words to describe a living thing? (For example, 
needs air, food water, can make young, makes waste, 
grows, moves, senses the world.)

4 Activity 1: Making posters  
(20–30 minutes)
Learning intentions: We are going to find differences 
between things that are living, that were once alive 
and that have never lived.

We are going to use seven rules to see if  something 
is alive or not.

We are going to learn how to classify things.

We are going to collect and record observations.

Resources: Learner’s Book, large paper sheets, 
coloured pens or pencils

Description: Read the activity in the Learner’s Book 
with the learners. Ask learners to think about the 
different activities they have done in this topic and 
the different things they have talked about as alive 
and not alive. Ask them now to make a poster for 
each category and to use the seven rules to explain 
why we know things are alive or not.

 Differentiation ideas: Ask less confident learners 
to explain using two or three of the seven rules. 
Challenge more able learners to use all seven rules.

 Assessment ideas: Are learners able to refer to the 
seven features of living things?

Plenary ideas
1 Does anything live on the Moon?  

(10–15 minutes)
Resources: A picture of the Moon’s surface, perhaps 
including astronauts

Description: Ask learners what they know about 
the Moon’s surface. What would they find there? 
For example, rock, dust, no air, very hot in the day 
and very cold at night. Ask two learners to stand, 
imagine and tell the class what they would see on 
the Moon if  they were astronauts. Would they see 
living things, things that were once alive or things 
that have never lived? As an astronaut on the Moon, 
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learners would be the only living thing on the 
Moon. Ask learners how they know that the other 
things on the Moon, for example, stones, rock, 
sand are not alive. (Do they pass the seven rules for 
living things?)

 Assessment ideas: Can learners identify the 
features of living things?

 Reflection ideas: 

2 Is a robot alive? (10 minutes)
Resources: (optional) a picture or short film of a 
robot

Description: Ask learners about the robot and what 
it can do/might be able to do. Ask them how it 
moves and gets energy. (Does it eat or drink? Can 
it have young? Does it need air? Can it sense the 
world, grow or make waste? Is it alive? (A robot 
may look like it is alive, for example, it can move 
and needs energy, but it has never been alive.) Do 
learners think that robots might one day do more 
things? Will they ever be alive? (no)

 Assessment ideas: Fold a sheet of paper in half. 
Label one side ‘a living human can…’ and the 
other side ‘a robot can …’. Ask the learners to 
list the things that a robot can do on one side, for 
example, move, make sounds, take instructions. 
On the other, learners should list things a human 
can do, for example, move, eat, breathe, drink, 

make waste, have young, have five senses. You can 
accept responses such as sleep, play games, etc. but 
encourage a focus on key functions. 

 Reflection ideas: Ask learners to think about the 
question ‘could a robot ever be alive?’. Prompts 
include ‘What sort of food might it eat? Where 
might it sleep? What games would it love to play?’

CROSS-CURRICULAR LINKS

This topic links to mathematics because it asks 
learners to group items.

Homework ideas
1 Ask learners to look with an adult in the kitchen at 

home for things that were once alive (they were one 
part of a living thing). For example, an tin of fish, a 
pineapple, a squash, a melon, a banana, rice, a sweet 
potato, chicken meat. Ask learners to draw and 
name five or six items.

2 Ask learners to draw three circles and label them 
alive, not alive now and never alive. In each circle 
they should draw two items they might find at or 
near home. For example, alive: person, a pet, a 
plant; not alive now: paper, cotton, carrot; never 
alive: a metal key, a stone, a brick, a plastic chair.

Topic 1.2 Plant parts
LEARNING PLAN

Learning objective Learning intentions Success criteria

3Bs.01 Describe the function 
of the major parts of flowering 
plants.

3TWSm.01 Know that there 
are different types of models in 
science, including diagrams and 
physical models that we can touch.

3TWSc.06 Collect and record 
observations and/or measurements 
in tables and diagrams.

• Learners are going to say 
what the leaf, flower, stem 
and root of a plant do.

• Learners are going to make a 
model of a plant.

• Learners are going to draw 
some plant roots.

• Learners can say what the 
leaf, flower, stem and root do.

• Learners can make a model 
of a plant.

• Learners can make drawings 
of plant roots.SAMPLE
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CONTINUED

Learning objective Learning intentions Success criteria

3TWSc.05 Use secondary 
information sources to research an 
answer to a question.

3TWSc.04 Carry out practical 
work safely.

• Learners are going to do 
some research about leaves.

• Learners are going to carry 
out practical work safely.

• Learners can research leaves 
using books and the internet.

• Learners can carry out 
practical work safely.

LANGUAGE SUPPORT

You could make use of traditional stories and 
children’s literature that learners might be familiar 
with, for example, Jack and the Beanstalk. Talk 
about the beanstalks mighty roots, stem, leaves 
and flowers. Perhaps read books like The Giving 
Tree by Shel Silverstein or Eric Carle’s book The 
Hungry Caterpillar and then rewrite the story with 
the caterpillar eating through a root, a stem, a leaf 
and a flower.

• Can learners describe a plant or plant part to 
an alien who has never seen a plant?

• Can learners write a poem about a leaf, a 
flower or a plant?

• Can learners write the story of a leaf, a flower, a 
seed or of a root?

• Add to the poster of ‘key words’ you may have 
started in Topic 1.1.

Key words

absorb: soak up or take on a liquid
allergic: you are allergic to something if it causes a 
reaction from inside your body
transported: moved from one place to another

Common misconceptions

Misconception How to elicit How to overcome

Some learners may say that all 
leaves and plants are green.

Learners may include algae 
(seaweed) and fungi as plants.

Some learners will refer to plants 
as flowers. They substitute the 
word flower for plant.
Learners may think that flowers are 
a decoration for humans.

You may hear this when learners 
are discussing or grouping plants 
or plant material.
You may hear this when learners 
look at plants outdoors or when 
discussing plants in class.

You may overhear this when 
learners talk about different plants 
and plant parts.
Learners may refer to flowers, 
but never their important roll in 
making seeds.

If possible, show learners a potted 
plant, leaf or colour photograph 
of a plant with leaves that are not 
green leaves.
Explain that algae and fungi may 
look a little like plants, but they 
don’t have many of the parts that 
plants do, so scientists do not 
include them as plants.
Make it clear that a flower is an 
important part of a plant, but not 
the plant itself.
When talking about the flowers of 
plants, ensure that you add ‘…the 
place where seeds are made’.

SAMPLE
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Starter ideas
1 Big and small (10 minutes)

Resources: Access to an outdoor area or window 
onto the school grounds

Description: Ask learners to identify a large and 
small plant. Ask learners about the biggest plant 
they have seen. They are likely to talk about a large 
tree. Be prepared to refer to the largest plant on the 
school site. Ask them to tell you about the smallest 
plant they have seen. They may talk about plants 
with very small leaves growing in cracks. They may 
talk about very young plants (seedlings). If  they 
refer to fungi, explain that this is not a plant. 

2 Make me into a plant! (10 minutes)
Resources: Paper in the shape of leaves, a flower and 
roots and sticky tape, sticky labels, labelled, stem, 
flower, root, leaf

Description: Ask for a volunteer to stand and be 
a plant. Show the class the paper plant parts. Ask 
other helpers to assist you sticking leaves onto the 
learner’s arms, roots onto their feet and the flower 
on their shoulder. Ask another helper to add the 
labels. Ask other class members to talk about the 
plant’s parts and their function.

Flower: the place where seeds are made the 
colourful petals attract flying insects to pollenate 
the flower

Leaves: make food for the plant

Stem: holds the plant and its parts up

Roots: anchor the plant in the ground so that the 
stem can hold the plant up. The roots absorb water 
from the soil as well as nutrients.

Point out that this is a model of a plant, and that 
models often help us in science.

Main teaching ideas
1 Our plant on the playground!  

(15–20 minutes)
Learning intentions: We are going to say what the 
leaf, flower, stem and root of a plant do.

We are going to make a model of a plant.

Resources: Chalk, access to a playground area, a 
picture or drawing of a plant with flower, leaves, 
stem and roots

Description: Ask learners to use chalk to draw 

the large stem and roots of a large plant on the 
playground (2–3 meters will work but larger is 
better). Ask several other learners to add leaves 
and flowers. You can then add labels for a flower, 
the stem, a leaf and a root. Following this, ask 
individual learners to take turns. To stand on a 
plant part and talk about what it is and what it does. 
If  you are doing this at the start of the topic, don’t 
worry if  the learners’ descriptions are not complete. 
If  its towards the end of the topic, learners should 
have a lot to say.

 Practical guidance: Coloured chalk is nice to have 
but white is adequate. If  possible, use playground 
chalk.

 Assessment ideas: Use this activity as an 
assessment activity, either to tell you what learners 
know at the start, or what they have learned in the 
topic.

2 Activity 1: Looking at roots  
(10–15 minutes)
Learning intentions: We are going to say what the 
leaf, flower, stem and root of a plant do.

We are going to carry out practical work safely.

Resources: Learner’s Book, Workbook, for each 
group: a tray or newspaper, a potted plant, soil or 
compost, larger plant pot

Description: Garden soil or compost can contain 
germs and fungal spores. Warn learners not to sniff 
the soil and to wash their hands with soap and water 
after the lesson. 

Read the activity in the Learner’s Book with the 
learners. Show learners a potted plant, pointing out 
the stem, leaves and flower (if  there is one) and ask 
what they might see if  you remove the pot. Learners 
may refer to roots, but might struggle to describe 
them. Ask a learner in each group to remove the 
pot and to carefully observe the roots, for example, 
colour, thickness, texture, and draw and label them 
and the other plant parts. Ask learners to then plant 
the plants in a larger pot with new soil.

Ask learners to complete the Workbook 1.2 Focus 
exercise, where they label the diagram of a plant. 
Learners could also complete Workbook 1.2 
Practice, which links main plant parts to a sentence 
about the parts function.

Learners can then move on to complete Workbook 
1.2 Challenge, where they are asked to think about 
the effect on a plant of parts being missing.

SAMPLE
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 Practical guidance: Try to provide a potted plant 
for groups of four or five to observe. An alternative 
is to collect weed plants from a garden or seedlings 
you have grown. 

 Differentiation ideas: Support less confident 
learners with flashcards to support identification, 
naming and pronunciation of terms, for example, 
roots. Expect all learners to use the terms in 
sentences. Challenge confident learners to form 
questions using new terms. For example, do all 
plants have roots?

 Assessment ideas: Ask learners to say which part 
of a plant is most important and explain their 
answer.

3 Activity 2: Make a model plant  
(30 minutes)
Learning intentions: We are going to say what the 
leaf, flower, stem and root of a plant do.

We are going to make a model of a plant.

Resources: Learner’s Book, coloured card or paper, 
crayons, string or paper strips, glue, paper straw, 
scissors, potted plant or picture of a plant

Description: Read the activity in the Learner’s Book 
with the learners. Ask learners to observe a plant 
and explain that with the materials they can make 
a labelled model of a plant showing stem, leaves, 
roots and flower. You could show the learners an 
example of a plant model before they start making 
their models, but you might find that this makes 
them less creative when thinking about how to make 
their models. Try to accept a range of models which 
show the parts. Ask for a learner to describe the 
journey of water into the plant (through the roots) 
up the plant stem and into all parts of the plant. 
Ask learners to write labels describing the journey 
of water into and through the plant. You could 
ask them to add paper arrows as labels to show the 
movement of the water into and through the plant. 
Point out that scientists use models like this to help 
them learn about plants and plant parts.

 Practical guidance: Decide whether your learners 
will benefit from working alone to produce their 
own model or work in pairs collaboration and 
sharing ideas. If  you have time, you could ask them 
to draw a plan beforehand.

 Differentiation ideas: Support less confident 
learners with a poster or picture of a plant for them 
to refer to. You could prepare labels for learners 

to put in the correct positions. Challenge more 
confident learners to copy a plant more accurately, 
for example, the shape and edge pattern of the 
leaves, or the markings on the stem. Challenge these 
learners to add a sentence of explanation to each of 
their labels.

 Assessment ideas: Ask learners to look at each 
other’s models and ask each other to name the parts 
and describe its function.

4 Think like a scientist 1: Learning about 
leaves (30 minutes)
Learning intentions: We are going to say what the 
leaf, flower, stem and root of a plant do.

We are going to do some research about leaves.

Resources: Learner’s Book, a collection of different 
leaves, access to books about plants including leaves, 
access to safe websites (check school’s firewall and 
web access policy) 

Description: Check that no learners are allergic to 
plant materials including pollen.

Ask learners to look at the picture in the Learner’s 
Book where the child asks questions about leaves. 
Ask your learners to examine some leaves (look 
at shape, colour, texture, and shape of leaf edge 
(smooth, spiky, wavy, etc.)). Learners should 
compare the topside and underside of the leaf 
and look at veins. Ask learners, in pairs, to discuss 
possible questions about leaves and share their 
questions onto a poster. Emphasise that, in science, 
these questions are very important indeed. Without 
questions, we can never find answers.

Ask learners to look at a book or two (and perhaps 
websites) to find out more about leaves and to 
answer their questions.

 Practical guidance: If  you are short of books 
about leaves, you could put learners into pairs or 
small groups when looking through the books. 

 Differentiation ideas: Support less confident 
learners by selecting secondary sources with more 
pictures and less writing. Challenge more confident 
learners with sources which are more text-based and 
make use of contents pages and glossaries in books.

 Assessment ideas: Ask learners for 3, 2, 1. That 
is to list three things they know about leaves, two 
things that they’d like to know and one thing they 
find a puzzle.

SAMPLE
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Plenary ideas
1 Safe plant parts we eat (10–15 minutes)

Resources: Examples of plants with parts that we 
eat, for example, yam, potato, dragon fruit, orange, 
lemon grass

Description: Check that no learners are allergic to 
plant materials including pollen.

Look at the pictures which follow Activity 1 in the 
Learner’s Book that show carrots and other edible 
plant parts. Ask learners to say what the plants 
are and identify the part we eat as well as the part 
we don’t eat. Ask learners to look at any examples 
you have brought into class. Ask if  we eat the skin. 
Remind learners that all plant material must be 
washed before it is eaten. Ask learners to name a 
root, stem and leaf we eat (and flower if  possible, 
for example, petals of squash, pumpkin fruit, basil 
leaves, chives leaves, hibiscus flower, citrus fruit).

 Assessment ideas: Show learners a food plant or 
picture of one with obvious stem, roots, leaves and 
flowers, for example, a tomato plant. Can learners 
point to and name these plant parts?

 Reflection ideas: Ask about flowers. Why do 
humans not eat many flowers? (because flowers 
contain little food, that is, very little or no fat, sugar, 
protein, nutrients). Prompts include ‘Have you seen 
flowers eaten? Are some poisonous?’ (yes)

2 An edible plant (10–15 minutes)
Resources: Paper and crayons

Description: Ask learners to draw an edible plant, 
for example, the roots of a carrot, the stem of celery, 
the fruit of an orange, the flower of a squash.)

Ask learners to present and describe their plants to 
others.

 Assessment ideas: Can learners talk about plant 
parts that people eat? Can they talk about a root? 
(carrot, sweet potato) Can they talk about a stem? 
(celery, kohl rabi) Can they talk about fruit? 
(banana, papaya) Can they talk about a leaf? (basil, 
lettuce) Can they talk about a flower? (cauliflower, 
broccoli)

 Reflection ideas: Ask learners how they would feel 
if  their favourite plant foods did not exist. Prompts 
include ‘What plants do you love to eat? What safe 
plants have you never tried? Have you tried coconut 
or paw paw?’

CROSS-CURRICULAR LINKS

This topic links to environmental education 
because it refers to plants and important parts of 
plants. It also links to design and technology with 
the model plant that learners will make.

Homework ideas
1 Ask learners to draw a plant from home or that they 

can see from a window. Ask them to label a stem 
and leaf and, if  there is one, a flower.

2 Draw and name plant parts they find in the kitchen, 
for example, a root (carrot), a flower (broccoli).

Topic 1.3 Plants and light
LEARNING PLAN

Learning objective Learning intentions Success criteria

3Bp.03 Know that plants need 
appropriate conditions, including 
temperature, light and water, to 
be healthy.

3Bp.02 Know that life processes 
common to plants and animals 
include nutrition, growth, 
movement and reproduction.

• Learners are going to learn 
that plants need the right 
conditions to be healthy.

• Learners are going to learn 
that baby plants grow from 
seeds.

• Learners can say that plants 
need the right conditions to 
be healthy.

• Learners know that baby 
plants grow from seeds.

SAMPLE
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CONTINUED

Learning objective Learning intentions Success criteria

3TWSp.02 Know that there 
are five main types of scientific 
enquiry.

3TWSa.02 Describe simple 
patterns in results.

3TWSp.03 Make a prediction 
describing some possible 
outcomes of an enquiry.

3TWSa.01 Identify whether 
results support, or do not 
support, a prediction.

• Learners are going to talk 
about the importance of a fair 
test.

• Learners are going to look for 
patterns in results.

• Learners are going to make 
predictions and see if they are 
right.

• Learners can talk about the 
importance of a fair test.

• Learners can look for patterns 
in results.

• Learners can make predictions 
and see if they are right.

LANGUAGE SUPPORT

Learners may just assume that plants grow and not 
have thought much about the role of sunlight and 
the language associated with this.

• List things that can help to make a plant 
healthy (including sufficient light, warmth, 
water, nutrients in the soil). List those things 
that can make a plant unhealthy (disease, 
overcrowding, insufficient light, warmth, water, 
nutrients in the soil).

• Can learners write ‘a day in the life of a plant’ 
which does not have much light?

• Continue to add to the class poster of ‘key 
words’ that you may have started in topic 1.1.

Key words

conditions: what a place is like
germination: when a seed begins to grow
seedling: very young plant
shoot: the growing end of a stem
wilt: bend over

Common misconceptions

Misconception How to elicit How to overcome

Learners may think that plants 
make food or sugar all the time in 
their leaves.

Learners may think that the Moon 
provides light for plants at night.

Discussion about plants and the 
purpose of the leaves may reveal 
this.

This may be expressed when 
learners discuss the Sun and 
sunlight.

Explain that food (glucose) 
production in the leaves depends 
on sunlight in the daylight hours 
(plants can be grown in special 
artificial light).
Explain that the light from the 
Moon is very weak in comparison 
to that of the Sun (the Moon only 
reflects sunlight) and that on some 
nights, there is no moonlight at all.
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Starter ideas
1 How do we know that plants need light 

to grow? (10 minutes)
Description: Ask learners to talk in threes or pairs 
about whether plants need light. Ask them what 
evidence they have. For example, plants which get 
plenty of sunlight over days grow well, plants in 
shady places grow more slowly, plants in semi dark 
or dark look unhealthy. Have learners ever seen a 
patch of grass or plant which gets covered up by, for 
example,a plastic sheet for days? What happens to 
the grass? You could ask learners to complete the 
Workbook 1.3 Focus exercise, which asks learners 
to think about identical plants growing in different 
light conditions. 

2 When do plants grow towards the light? 
(10–15 minutes)
Resources: Learner’s Book picture in the ‘Why do 
seedling stems bend?’ section of seedlings with 
bent stems

Description: Ask learners if  they have ever seen 
plants bending over as they grow towards a light 
source. Ask them to describe what they observed. 
Can they explain? (plants will always grow towards 
the Sunlight or a light source) Ask the learners to 
look at the picture of seedlings growing towards the 
window. Ask them to discuss this in pairs and then 
explain to the group what they observe. (The room 
may be quite dark but the window provides strong 
sunlight.) Can learners explain why many plants 
outside grow upwards and straight? (The sunlight is 
very bright outside and shines on plants from most 
sides, plants grow upwards into the sunlight. You 
might explain that plants growing in a dark corner 
of a garden may bend and grow towards the light.)

Main teaching ideas
1 How seeds start to grow (15–20 minutes)

Learning intentions: We are going to learn that 
plants need the right conditions to be healthy.

We are going to learn that baby plants grow from 
seeds.

Resources: dry bean seeds, seeds that have started 
to grow, for example, sprouting beans, magnifying 
glasses, (optional: a classroom visualiser)

Description: Read the opening section in the 
Learner’s Book with the learners. Ask learners to 

look at and describe the dry seed (for example, hard, 
dry, smooth, rough, oval, round, markings) and 
the growing seeds (e.g. soft, with shoots, colours, 
markings). Can the learners suggest what happened 
to make the seed start to grow? For example, the 
seed became wet. Ask the learners to observe the 
shoots in the growing seed. What do they notice? 
For example, its colour, its thickness, whether it 
is easy to squash or break, is one longer than the 
other, does one grow up and the other down? Ask 
learners to talk to one another about the shoots, 
about what they do and why they grow in different 
directions. Explain that the seed can sense light and 
gravity so the root shoot grows down towards soil 
and the leaf shoot up towards light. The plant will 
need light to make food. Ask learners to look at 
the diagram of the inside of a seed in the Learner’s 
Book. Can they see the tine root shoot and the tiny 
leaf shoot? Explain that these are alive but don’t 
grow until they get wet. Can learners explain why 
this is helpful for the plant? (so the shoot grows at a 
time and in a place where there is water).

Learners who have handled seeds should 
always wash their hands with soap and water 
afterwards as seeds can be coated with 
chemicals.

 Practical guidance: If  possible, provide large bean 
seeds which are easy to observe.

 Differentiation ideas: Support less confident 
learners with word banks for descriptions. Expect 
more confident learners to give more detailed 
explanations.

 Assessment ideas: Can learners explain why dry 
seeds in a seed packet don’t start growing? Can they 
say what will happen if  the seed packet gets wet?

2 Think like a scientist 1: Can plants grow 
well in the dark? (15–20 minutes, then 
five minutes each day for five or six 
days)
Learning intentions: We are going to learn that 
plants need the right conditions to be healthy.

We are going to talk about the importance of a fair 
test.

We are going to look for patterns in results.

We are going to make predictions and see if  they are 
right.

Resources: Learner’s Book, for each group provide 
around six similar young plants (an even number is 
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ideal) in the same sized pots and soil, a light place 
to grow half  of them, a box to cover the others, 
(optional a digital camera)

Description: Ask learners to look at the illustration 
in the Learner’s Book and to note the question in 
the title of the activity. Can they predict the answer?

Ask learners to set up the plants and equipment and 
to begin a record of observations (perhaps including 
digital photographs). They could use a table like the 
one illustrated in the Learner’s Book.

You could ask learners to complete the Workbook 
1.3 Practice exercise, which asks learners to draw 
two plants, one growing in the dark the other 
growing in light.

 Practical guidance: Very young seedlings that are 
just a few days old work well in this test. On the 
days which follow this session, learners should make 
one quick observation a day because repeated bursts 
of light can badly affect this test. This is because 
the leaves will be able to make sugar using even 
small amounts of light. You could perhaps take a 
quick digital photograph which the learners can 
then study. Once several days have gone by, ask the 
learners to describe the differences between plants 
grown in the dark and plants grown in the light. 
They may talk about a difference in colour and in 
height of the plants. Note that the plants in the dark 
may have grown tall as they are seeking light. This 
may look like a good thing, but it is not. The plant 
is weak, leaves may be yellow and the stem is thin.

 Differentiation ideas: Challenge confident learners 
to improve on the recording table, for example by 
making observations twice a day or adding columns, 
for example to record the height of the plants or the 
colour of the leaves. Support less confident learners 
who may find the time gaps of one day between 
measurements a challenge. Remind them about 
the purpose of the investigation and allow them to 
recall what they observed previously before making 
the current measurement. Then ask them whether 
they can see a pattern emerging.

 Assessment ideas: Plants grown in the dark often 
grow very tall with small pale leaves. Can the learner 
explain what causes this to happen?

3 Think like a scientist 2: How quickly will 
our plant grow? (10–15 minutes)
Learning intentions: We are going to learn that 
plants need the right conditions to be healthy.

We are going to talk about the importance  
of a fair test.

We are going to look for patterns in results.

We are going to make predictions and see  
if  they are right.

Resources: Learner’s Book

Description: Ask learners to look at the bar chart in 
the Learner’s Book showing the growth in height of 
a plant grown from seed. Ask learners to discuss in 
pairs the height of the young plant on days two to 
nine. Can learners tell the story of the growth of the 
plant day by day? Can learners see a pattern? Ask 
learners to answer the questions. This might be best 
done in pairs so that learners can discuss possible 
answers. Ask learners to consider the questions in 
the Learner’s Book, especially the last one, How tall 
might it be on day 10?

Discuss why a good prediction is 5 cm ( for example, 
it follows the pattern of 1 cm growth on most days).

 Differentiation ideas: Less confident learners 
might find it helpful to see the graph presented as 
a pictogram with progressively taller drawing of a 
plant instead of the coloured rectangles of the block 
graph. Ask more confident learners why the plant 
appears not to have grown much on day 6 and 8. 
Was it because the growth of the plant was slower 
at that time? Was it because Marcus and Zara were 
only recording in whole cm? 

 Assessment ideas: Ask learners if  they would they 
be surprised if  on day 10 the height was 11 cm. Why 
would this surprise them? (Growth had tended to be 
1 cm every day or two.)

4 Thinking like a scientist 3: Light and 
seed germination (30 minutes, then 
5 minutes each day on the following 
8–10 days)
Learning intention: We are going to learn that baby 
plants grow from seeds.

We are going to talk about the importance  
of a fair test.

We are going to look for patterns in results.

We are going to make predictions and see  
if  they are right.

Resources: Learner’s Book, Workbook, for each 
group: seeds, two plant pots or trays, soil or 
compost, a ruler, a light place and a dark place
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Description: Read the activity in the Learner’s 
Book with the learners. Agree a science question 
linked to this activity. For example, Do seeds need 
light to start growing? For advice about learners 
asking questions see the ‘Working like a Scientist’ 
section in the Learner’s Book. Show the learners the 
equipment you have available. Ask them, in pairs, 
to draw a possible test to answer the question. (It 
might be the same as the one in the Learner’s Book 
or may differ.) Ask learners to share their ideas with 
the class. 

Agree a plan for the test and ask learners to set 
up the trays or pots with soil before sowing and 
equal number of seeds in each pot. Water the trays, 
placing one in a light place and the other in a dark 
place. Ask learners to record their prediction about 
what will happen. For advice about learners talking 
about what might happen see the ‘Working like a 
Scientist’ section in the Learner’s Book. 

Make observations and measurements at the same 
time each day over 8 to 10 days. For advice about 
learners making measurements, see the ‘New science 
skills’ section in the Learner’s Book. Ask learners 
to record their observations, perhaps like the bar 
chart in the Learner’s Book. Ask whether they see 
a difference in the germination and growth of the 
seeds. You may find that germination is not affected, 
but as the seedlings grow, those in the dark grow 
thin and tall as they seek light. They may be yellow 
and weak looking. 

After several days, learners may see a pattern 
developing on the bar chart. At the end of the 
test, compare the growth of the different seeds. 
Ask learners whether their prediction was right. 
What does this tell learners about how they might 
germinate and grow seeds in the future? Ask 
learners whether they have answered their question.

You could ask learners to complete the Workbook 
1.3 Challenge exercise, which asks the learners to 
consider plants growing in different amounts of 
light and then to complete three sentences about the 
plants.

 Practical guidance: You may have just two seed 
trays for the whole class to observe. Iideally provide 
enough equipment for groups of four, five or six to 
set up the test (up to 12 trays). When you sow the 
seeds, sprinkle some additional soil over them to 
cover them lightly, then water them lightly.

Try to ensure that the seeds in both trays are at a 
similar temperature. Water the seeds a little when 

needed at the same time as you observe them.

 Differentiation ideas: Challenge more confident 
learners by asking them to design an additional 
investigation of different seed types, for example, 
bean, tomato, pea. Less confident learners can be 
supported by asking them to draw a pictogram. 
That is, rather than blocks on the bar chart, they 
draw on the bar chart a seedling to the given height.

 Assessment ideas: Can learners suggest another 
test to find out which is best: sunlight or an electric 
light? (They might suggest comparison of seedlings 
grown in full sun and seedlings grown under an 
electric light.)

Plenary ideas
1 Plants around our school (10–15 minutes)

Resources: Access to outdoor areas (or observe from 
inside the building)

Description: Take the class to an area outsides 
school which is very light. What plants do learners 
see? Are these plants growing well? Now visit a 
darker area. Do learners see a difference in the 
number, type or growth of plants?

 Assessment ideas: Can learners suggest two or 
three places where they might grow plants in plenty 
of light and other places which would not be 
suitable?

 Reflection ideas: How does observing plants in 
class help the learners learn about plants growing 
outside? Prompts include ‘Does the better lighting 
in class allow more careful observation? Do we see 
more detail indoors? Does this help when later we 
see the plants outside?’

2 Plants in different environments  
(10–15 minutes)
Description: Ask different groups of three or 
four learners to consider different environments 
and habitats where plants might try to grow. For 
example, a warm light kitchen window, a cave, a 
sunny place in a garden, under a big shady tree, 
on a mountain top, in a cellar, under a stone, in a 
greenhouse, etc. Can learners say whether the plant 
would have enough light?

 Assessment ideas: Ask learners to tell you about 
how plants might grow if  we had sunlight for all 24 
hours a day (that is no night). (They might say that 
plants would grow better and grow taller as they 
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had more sunlight or more energy. ( In fact, plants 
need some hours of darkness because it helps them 
to make food in the leaves.)

 Reflection ideas: Ask learners about plants grown 
by astronauts. How would an astronaut grow plants 
in a space capsule? Prompts ‘What would she need 
to take into space to grow a plant? How would the 
plant get light?’

CROSS-CURRICULAR LINKS

There are strong links between this topic and 
mathematics as there are measurements to make 
and graphs to draw, read and interpret. Where 
possible, ask learners to make measurements and 
ask them to decide on the units of measurement: 
mm, cm or m.

Homework ideas
1 Ask learners to find and draw one place at home 

were a plant in a pot would get plenty of sunlight 
in the daytime and another place at home where a 
plant would not get enough light.

2 Ask learners to draw a design for a large plant pot 
and the plants they would grow in it. Ask learners 
to say where they would grow these plants to get 
lots of sunlight in the daytime.

Topic 1.4 Plants need water and the right temperature
LEARNING PLAN

Learning objective Learning intentions Success criteria

3Bp.03 Know that plants need 
appropriate conditions, including 
temperature, light and water, to 
be healthy.

3TWSp.03 Make a prediction 
describing some possible 
outcomes of an enquiry.

3TWSa.01 Identify whether 
results support, or do not 
support, a prediction.

3TWSa.04 Present and interpret 
results using tables and bar 
charts.

• Learners are going to 
investigate how plants need 
water to be healthy.

• Learners are going to see 
how plants need the right 
temperature to be healthy. 

• Learners are going to see 
how water moves up through 
a plant stem

• Learners are going to make 
predictions and see if they are 
right.

• Learners are going to read 
results from a bar chart

• Learners can investigate 
how plants need water to be 
healthy.

• Learners know that plants 
need the right temperature to 
be healthy.

• Learners know how water 
moves up through a plant 
stem.

• Learners can make 
predictions and see if they are 
right.

• Learners can read results from 
a bar chart.SAMPLE
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LANGUAGE SUPPORT

You need to demonstrate the language in this topic 
carefully and accurately to learners, giving them 
opportunity to use the words.

• Provide wall posters and desk notices with 
the vocabulary of plants listed, perhaps with 
diagrams.

• When learners carry out tests and activities, ask 
them to summarise what they have found using 
as much science vocabulary as possible.

• Continue to add to the class poster of ‘key 
words’ which you may have started in topic 1.1.

Key words

level: the height of something
freezes: when it gets colder, a liquid turns from 
liquid to a solid, for example, liquid water turns to 
ice
survive: to keep living

Common misconceptions

Misconception How to elicit How to overcome

Some learners will think that the 
more they water a plant, the 
healthier it will be.

Some learners may overestimate 
the amount of water needed to 
water a plant.

You will observe this when learners 
care for plants. They may want 
to water the plant several times a 
day.

When asked to water a plant, the 
learner may pour on far too much 
water.

Remind learners that it does not 
rain everyday, so most plants can 
survive for a day or two between 
watering.
However, plants like cactus can 
survive many days without watering.
Explain that, whilst a lot of rain 
may fall on a plant, most water 
will sink through the soil and away 
from the plant. Most plants have 
evolved to survive in damp soil, 
not wet soil.

Starter ideas 
1 Too hot! Too cold! No water! (10 minutes)

Resources: Learner’s Book, Workbook

Description: Ask learners to look at the two 
pictures of the plants in the Learner’s Book at the 
start of this topic. Ask learners to describe each 
environment (one is hot and dry, the other very 
cold). Remind learners that all these plants need 
water. Ask why these plants might be short of water 
(in the desert there is little rainfall and so little 
water in the ground, in the snowy frozen forest the 
water is all frozen so the roots of the plants cannot 
absorb it). Ask learners about different weather 
which might assist the plants (for example, rain in 
the desert and warmer weather in the snowy forest). 
You might ask why the fir trees does not grow in the 
desert and cacti in the snowy place (all plants have 
developed/evolved over many years to grow in that 

environment, all parts of the plant can cope with 
that environment, in the wrong environment they 
would die).

You could ask learners to complete Workbook 1.4 
Focus, which asks them to identify plants which 
are too hot, too cold and just right by completing 
sentences about these plants.

2 Can we think of places that plants would 
not grow? (10 minutes)
Resources: Workbook

Description: Ask learners to complete Workbook 1.4 
Practice, which asks learners to complete sentences 
about plants growing with and without water.

Ask learners to talk in pairs about places where 
plants would not have enough water to grow. 
Encourage a wide range of answers which could 
include: very hot places, deserts, very cold places, 
inside caves or buildings, inside a greenhouse (if  
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plants were not watered), in space; on the Moon. 
Learners may have heard of plants growing in the 
desert, in space and in greenhouses, so explain that 
this can happen if  people care for the plants and 
water them. You could finish by asking learners to 
think about all the places that plants do grow, that 
humans are lucky because plants are so beautiful 
and give so many things, for example, fruit, rice, 
corn, salad, cotton, oils, medicines, etc.

Main teaching ideas
1 Water travels through a plant  

(15–20 minutes)
Learning intentions: We are going to see how water 
moves up through a plant stem.

Resources: Learner’s Book, chalk, an area of 
playground

Description: Read the information in the Learner’s 
Book with the learners. Explain hat in the last 
topic learners may have drawn a large plant on the 
playground with chalk or onto paper. Now repeat 
this or use the existing drawing. 

Before you start ,ask learners to look at the diagram 
in the Learner’s Book which shows water entering 
and travelling through a plant. Now ask a learner 
to stand beside the roots of the big plant drawing. 
Explain that this learner is representing a tiny 
droplet of water. Ask this learner to slowly move 
from the soil into a root and slowly up a root and 
up the stem of the plant. Ask this learner to move 
and stand in a leaf. As this learner moves to each 
part of the plant, ask the class to explain the part 
played by the root, stem and then leaf. 

Explain that most of the water is used in the leaves 
by the plant when it makes food. However, some 
water leaves the plant through tiny holes in the leaf 
and goes back into the air. Ask the learner to leave 
the leaf and stand in the ‘air’ beside the plant. 

If  you have time, ask other learner to make the 
journey. Ask two or three learners to chalk arrows 
beside the plant to show the direction in which the 
water travels.

 Assessment ideas: Ask learners to describe the 
journey of water through the plant.

2 Think like a scientist 1: How much water 
do plant stems use? (30–40 minutes)
Learning intentions: We are going to see how water 
moves up through a plant stem.

We are going to make predictions and see if  they are 
right.

We are going to read results from a bar chart.

Resources: Learner’s Book, Workbook, for each 
group: a narrow jar, four or five leafy stems, for 
example celery (which is ideal) or spinach, water, 
ruler

Description: Read the activity in the Learner’s Book 
with the learners. Ask learners how much water they 
might give to a plant. Show then the picture in the 
Learner’s Book and explain that we can measure the 
water used by stems and leaves in this way. You might 
show them the example results on the bar chart in the 
Learner’s Book just after Think like a scientist 1.

Ask learners to look at the stems available for them 
to predict and test how much the water will go down 
each day. For advice about learners talking about 
what will happen, see the ‘Working like a Scientist’ 
section in the Learner’s Book. Ask learners which 
unit of measurement they will use: millimetres, 
centimetres or metres? (Millimetres is best because 
it will allow learners to measure small changes.) Ask 
learners to set up the equipment and make their first 
recording of the depth of water at the start. They 
should then measure the depth of the water each 
day over five days and record the results, adding 
them to a table and/or graph. For advice about 
learners making measurements, see the ‘New science 
skills’ section in the Learner’s Book.

Take the opportunity to ask learners what will 
happen to the stem and leaf if  they run out of 
water. (wilt, dry up, die)

When reviewing the results ask learners to look for 
a pattern in the results. (Use of water by the stems 
should be similar each day unless the temperature 
changes). For advice about learners talking about 
what they found out, see the ‘Working like a 
Scientist’ section in the Learner’s Book. Explain to 
learners that plants loose water through their leaves, 
so this must be replaced by water from the roots or 
stem. You could ask learners to complete Workbook 
1.4 Practice, which asks learners to consider plants 
growing in different soils, two of which would not 
hold much water. Learners are asked to complete 
sentences.
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 Practical guidance: Try to use a tall, plastic vessel, 
but glass will do.

When choosing a ruler, ensure that you select one 
that has zero at the end of the ruler (rather than one 
that has zero set a short distance from the end).

To assist less confident learners, use see through 
sticky tape to tape the rulers and glass jar together.

 Differentiation ideas: You could ask confident 
learners to design an additional test to compare 
two similar stems, one in a warm place and another 
in a colder place. The learners could compare any 
loss of water in this vessel with the one with the 
stems. (Without the stems the water loss should be 
much less as this will be evaporation only.) Assist 
less confident learners with a photograph of the 
water level and ruler each day. They can make direct 
visual comparisons.

 Assessment ideas: Ask learners to say what 
happened to the level of the water over five days 
and where it was going. Ask them to say what might 
happen on a sixth day.

3 Think like a scientist 2: Plants need the 
right temperature (20–30 minutes and 
then five minutes each day for five days)
Learning intention:We are going to see how plants 
need the right temperature to be healthy.

We are going to make predictions and see if  they are 
right.

Resources: Learner’s Book, resources required 
per group: 15 seeds, three similar plants (young 
seedlings are ideal) in similar sized pots and soil, 
water, a thermometer

Description: Warn learners that, if they handle the 
plants of soil, they must make sure that they wash 
your hands after the activity. Also warn learners that 
some thermometers are made of glass and should be 
handled with great care.

Read the activity in the Learner’s Book with the 
learners. Ask learners to look at the picture in the 
Learner’s Book and then to suggest colder and 
warmer places for plants to grow. Select three 
different places for the plants: one hot or warm, 
another less warm and one cool or cold. Measure 
the temperature in each of these places using a 
thermometer. For advice about learners taking 
measurements, see the ‘New science skills’ section in 
the Learner’s Book. Ensure that all learners have the 
opportunity to read a thermometer. Talk to them 

about how to read the scale (see the ‘New science 
skills’ section in the Learner’s Book).

Ask learners to draw the investigation and then set 
up the materials. Ask learners about the variables. 
Ask learners to identify what they will observe or 
measure (the plant’s health and growth) and the 
thing they will change (the position). Explain that 
everything else will stay the same (for example, 
watering and size of plant pot) and that this makes 
it a fair test. Ask learners to predict what will 
happen and decide on the time they will note their 
observations each day. Ask learners to design a table 
showing the different days and a space for their 
observation or measurements. (Learners should find 
after a few days that the seeds in the warmer places 
are growing more quickly.)

 Practical guidance: If  you can start at the 
beginning of the week, you should have five school 
days to observe the changes. Water the soil when 
needed to keep it damp.

 Differentiation ideas: Support less confident 
learners by providing the table for results. Challenge 
the more confident learners by asking them to say 
what would happen to the plants grown in more 
extreme conditions, for example, very hot and very 
cold.

 Assessment ideas: Ask learners what might happen 
to the plants if  you extended the experiment to 10 
days. (Similar growth should continue.)

4 Think like a scientist 3: How does water 
move up a plant stem? (30–40 minutes)
Learning intentions: We are going to see how water 
moves up through a plant stem.

We are going to make predictions and see if  they are 
right.

Resources: Learner’s Book, Workbook, a cup or 
pot, water, food colouring, a white flower, celery or 
another soft green leafy stem or stem with a white 
flower, for example, carnation, (optional) a digital 
camera

Description: If  you have access to the Digital 
Classroom component, use the Video – Movement 
of water inside plants. This shows learners set up an 
investigation like the one below. The i button will 
explain how to use the video.

Ask learners whether they have ever seen plants 
(even cut flowers) wilting because they don’t have 
enough water. Explain that, if  you colour the 
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water, you can see the way water moves through a 
plant. Ask learners to predict what they will see. 
For advice about learners talking about what will 
happen, see the ‘Working like a Scientist’ section 
in the Learner’s Book. Ask learners to look at the 
illustrations in the Learner’s Book and to talk about 
and list the equipment they will need. Ask learners 
to describe what they will do. Ask learners what 
they will observe or measure. (In this test there is 
no way to measure, the results will be observed and 
described with words). For advice about learners 
taking measurements, see the ‘New Science skills’ 
section in the Learner’s Book. After the test, ask 
if  learners’ predictions were right (they should 
have seen the food colouring move up the inside of 
the stem).

Ask learners to complete Workbook 1.4 Challenge, 
which asks them to compare the growth of plants 
with and without water.

 Practical guidance: Different colours and brands 
of food colouring can be more or less effective in 
this test, so try at least two colours, for example, red 
and blue. Always use plant stems which you have 
recently cut.

 Differentiation ideas: Challenge more confident 
learners to test whether warm or cold water travels 
up the stem more quickly. Ask them to predict and 
then design and carry out the test. Support less 
confident learners by taking photographs each day 
so that they can make comparisons.

 Assessment ideas: Ask learners to talk about what 
travels up the stem of the plant from the roots to all 
parts of the plant (water and soil nutrients).

Plenary ideas
1 Are larger plant pots best? (10 minutes)

Resources: two plants in plant pots, one in a large 
pot the other in as small a pot as possible, a paper 
cup, water

Description: Ask the learners to look at the two 
plants in different sized pots. And ask them to talk 
in small groups (of two or three) about which pot 
might be best for the plant and why.

They may talk about the extra soil providing more 
nutrients (avoid the word food as the plant’s food 
(energy) is made in the leaves) and holding more 
water. You could pour one or two cups of water 
into the small pot to show it can’t hold much water. 

Repeat this with three or four cups on the larger 
pot. Learners should see that the soil in the larger 
pot can hold more water and so the plants could 
stay healthy for longer between being watered.

 Assessment ideas: Ask learners what are the best 
ways to water potted plants. For example, a lot once 
a week, a little every day or two, by checking the 
plant each day and watering it when it needs the 
water, by pouring water onto the soil, by putting the 
plant into a tray of shallow water. 

If  you have access to the Digital Classroom 
component, use the End of Unit Quiz The i button 
will explain how to use the activity.

 Reflection ideas: Ask learners why they think we 
grow plants in our houses. Is it for fruit or beauty or 
because we like them?

2 The tallest plants (10 minutes)
Resources: Learner’s Book, (optional) picture of a 
tall Redwood from North America

Description: The tallest trees in the world grow in 
North American and can grow up to 115 metres. 
Ask the leaners to look at the tall palm tree pictured 
in the Learner’s Book. Ask learners to think about 
how water moves up a stem. (You might refer to 
gravity which is mentioned in this stage in Units 
5 and 6.) Give learners time to talk in pairs about 
these tall trees. For example, ask learners why other 
plants don’t grow this tall. (It takes many years, the 
plant may need very good soil, plants may need a 
lot of water.) 

 Assessment ideas: Ask learners to draw a picture 
or symbol for each of the important things a plant 
needs to grow (they should include water, air, light, 
warmth).

 Reflection ideas: If  gravity stops plants growing 
tall, could astronauts grow a very tall plant in 
space? (It might be possible but difficult in even a 
large space station.)

CROSS-CURRICULAR LINKS

This topic links to geography and the different 
weather conditions, for example, rainfall in 
different places, which affects how plants grow. It 
also links to mathematics because it asks learners 
to think about temperature.
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Homework ideas
1 Ask learners to talk to an adult about a plant at 

home. Can the learner ask to water the plant?

2 Ask learners to research plants which can survive 
with very little water , for example, plants in very 
hot and very cold environments. Can learners draw 
the plant and say why there is little water for the 
plant?

PROJECT: HOW DO PLANTS USE WATER?

3SIC.02 Talk about how science explains how 
objects they use, or know about, work.

Ask learners to create a zig-zag book (fold the 
paper three times) explaining the journey taken by 
water through a plant from the soil to all parts of 
the plant. Show learners an example of a zig-zag 
book and how they can add diagrams and text 
to explain how a plant obtains and uses water. 
Show learners that, when completed, the book 
can be folded shut but then opened slowly so that 
the plant appears to grow. Give learners access 
to relevant books and/or websites. Explain that 
learners should research the function of roots, 
stems, leaves and flowers and the use of water by 
plants before creating the zig-zag book.

Explain to the learners that this understanding of 
how plants use water means that people can care 
for plants better. Because a gardener or farmer 
understands the importance of water to all parts 
of the plant, they can make sure they provide the 
correct amount of water to keep the plant healthy. 
This understanding helps learners as they can see 
that all living things depend on water. Plants are 
one example, but animals are also dependent on 
water. Some learners may drink very little fresh 
water so may feel they don’t need it. Point out 
that the intestines remove water from food and all 
drinks because water is so important to the body.
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 2  Mixing materials
Unit plan
Topic Number of 

learning hours
Outline of learning 
content 

Resources

2.1 Solids, 
liquids and 
gases

2 Identifying and sorting 
solids, liquids and 
gases.

Learner’s Book: 
Think like a scientist 1: Making carbon dioxide gas
Think like a scientist 2: Sorting solids and liquids 
Workbook: Topic 2.1
Worksheets 2.1A, 2.1B and 2.1C
Digital Classroom: Sorting solids and liquids

2.2 
Separating 
mixtures

3 Making mixtures 
and using sieves or 
magnets to separate 
learners.

Learner’s Book: 
Think like a scientist 1: Using a sieve
Think like a scientist 2: An amazing mixture
Workbook: Topic 2.2
Digital Classroom: Choosing equipment

2.3 
Dissolving

3.5 Investigating soluble 
and insoluble solids.

Learner’s Book: 
Activity: Dissolving sweets 
Think like a scientist 1: How much salt will dissolve in 
water?
Think like a scientist 2: Asking questions about 
dissolving
Workbook: Topic 2.3
Digital Classroom: Spell it

2.4 Filtering 4 Learning how to use 
a filter to separate an 
insoluble solid mixed 
with a liquid.

Learner’s Book: 
Think like a scientist 1: Make a simple filter 
Think like a scientist 2: Make a layered filter
Workbook: Topic 2.4
Worksheets 2.4A, 2.4B and 2.4C
Digital Classroom: Making coffee using a filter

2.5 
Separating 
materials 
from rocks

3.5 Asking questions 
about metals and using 
secondary sources to 
research answers.

Learner’s Book: 
Think like a scientist 1: Asking questions about metals
Think like a scientist 2: Researching plastic
Workbook: Topic 2.5
Digital Classroom: Solids, liquids and gasesSAMPLE
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Topic Number of 
learning hours

Outline of learning 
content 

Resources

Across unit 
resources

Learner’s Book:
Project Designing a reusable object
Check your progress quiz
Teacher’s resource:

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

BACKGROUND KNOWLEDGE

Most materials are either solids, liquids or gases. 
All materials are made of tiny particles. These 
particles are the atoms or molecules that make up 
the material. The difference between atoms and 
molecules does not need to be explained at this 
stage. Both can be referred to as particles. Solids 
keep their shape because the particles are held in 
place, close together, in a 3D structure, although 
they can vibrate. In a liquid, the particles are can 
move around each other, but they are still close 
together. In a gas, the particles spread out and fill 
the space or the room they are contained in.
Some materials are pure. These are just made up of 
one type of particle. Others are a mixture of more 
than one substance. Air is a mixture of pure gases, 
including oxygen, nitrogen and carbon dioxide. 
Mixtures of metals are known as alloys. Steel is an 
alloy of pure iron and pure carbon. Aluminium, 
lead, zinc, copper, gold and silver are all pure 
metals. Brass and stainless steel are alloys. Mixtures 
can be separated into their parts.

Sieving and filtering are separation procedures that 
use small holes to trap larger pieces of solid while 
letting smaller parts of a mixture pass through, for 
example, a mixture of sand and water. When a solid 
dissolves in a liquid it breaks down into individual 
particles and cannot be separated by sieving or 
filtering. Both the liquid and solid particles are 
tiny and can easily pass through the holes in filter 
paper. For example, salt dissolved in water cannot 
be separated by sieving or filtering.
Oil, coal and gas are known as fossil fuels because 
they are made of the fossilised remains of ancient 
plants and animals. Burning these fuels releases 
carbon that has been underground for millions of 
years into the atmosphere as carbon dioxide. This 
is the main cause of global warming and climate 
change. Burning wood or other renewable fuel also 
releases carbon dioxide, but this is carbon that has 
only recently been removed from the atmosphere 
and can be removed again,as long as new trees are 
planted.SAMPLE
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TEACHING SKILLS FOCUS

Language
Language poster
Materials are a broad area of human experience and so there is a considerable amount of new vocabulary. 
You could use a table like this, as a wall poster, as a way to develop vocabulary. You may choose to simply 
use the three columns on the left.

MaterialMaterial Different kinds of Different kinds of 
the materialthe material

Words we use to Words we use to 
describe the materialdescribe the material

Ways we can shape Ways we can shape 
the materialthe material

Ways we can join the Ways we can join the 
materialmaterial

paper tissue paper
toilet paper
newspaper

smooth, white
colours
thin 
light

cut
tear
fold

glue
staple

Ask learners to talk and write about favourite 
materials, for example, modelling clay, paint, soap, 
milk. Ask learners to explain why the material is 
a favourite. Ask learners to describe the material. 
Encourage all the class to use a wide range of 
language.

Differentiation
Thinking and working scientifically
Use Thinking and working scientifically as a 
method for differentiation by differentiating your 
expectations. Less confident learners may benefit 
from more adult support or from resources which 
help learners organise their ideas. These could 
include a proforma which prompts their thinking.
For example, 
My question is …
My prediction is …

My plan is …
My results are…
My conclusion is …

Cross curricular links
History
In every period of history, people have made use 
of materials, in tools, clothing, toys, transport and 
more. Link this topic to aspects of history by asking 
questions such as this. ‘We can use plastic to make 
chairs, but what did people use in the past?’
Design and technology
When we are making things that work, for 
example, books with moving parts, we need to 
be selective about the materials we use. This 
unit will strengthen learners’ knowledge of the 
characteristics of materials and so will enable the 
options and choices they have when making things.

Topic 2.1: Solids, liquids and gases
LEARNING PLAN

Learning objective Learning intentions Success criteria

3Cm.01 Know that materials can 
be solids, liquids or gases.

3Cp.01 Describe differences 
in the properties of solids and 
liquids.

• Learners are going to learn 
that materials can be solids, 
liquids or gases. 

• Learners are going to find out 
how the properties of solids 
and liquids are different.

• Learners can name two 
examples of materials that 
are usually solid, two that are 
liquid and two that are gases.

• Learners know that plants 
need the right temperature to 
be healthy.
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CONTINUED

Learning objective Learning intentions Success criteria

3TWSc.01 Use observations and 
tests to sort, group and classify 
objects.

3TWSp.02 Know that there are 
five main types of scientific enquiry 
(research, fair testing, observing 
over time, identifying and 
classifying, and pattern seeking).

3TWSp.04 Identify risks and 
explain how to stay safe during 
practical work.

• Learners are going to observe 
materials and put learners 
into groups.

• Learners are going to find 
out which of the five types of 
science investigation we are 
doing.

• Learners are going to identify 
risks and how to stay safe in 
practical work.

• Learners can sort materials into 
solid, liquid and gas groups 
by making observations.

• Learners can identify which 
of the five types of science 
investigation they are doing. 
 

• Learners can explain how 
they stayed safe in practical 
work.

LANGUAGE SUPPORT

The activity ‘Making carbon dioxide gas’ is a good 
opportunity to talk with learners about writing 
instructions. Ask learners to identify the two sections 
of the activity text that are instructions. A sentence 
that is an instruction uses the imperative form of the 
verb, for example, put, add, watch. The imperative 
form can be identified because there is no subject 
(I, you, she etc.) in the sentence.
Learners can use Language worksheet 1 to practice 
using some of the key words from this unit.

Key words
solid: a material that stays the same shape unless it 
is squashed, stretched, twisted or bent
liquid: a material that changes shape easily and 
takes the shape of the container it is in
gas: a material that spreads out in all directions to 
fill the space it is in
nitrogen: most of the air around us is nitrogen gas
carbon dioxide: a gas that is made when things are 
burned

Common misconceptions

Misconception How to elicit How to overcome

When defining solids and 
liquids, many learners will be 
confused by solids that are 
made up of many similar small 
pieces, for example, sugar or 
flour. Learners may say that 
these are liquids because 
they can be poured and can 
change shape easily.
Some learners may think that 
all gas is dangerous.

Give learners samples of rice, 
sugar, flour, etc. in closed 
transparent containers. Ask 
learners to explain whether 
they think the samples are 
solids or liquids.

Ask learners ‘What happens 
when we breathe in gas?’. 
Look out for learners who 
think that breathing gas would 
make a person die. 

Remove some grains of rice and pieces of 
sugar from the samples. Ask learners to 
observe these using magnifying glasses. 
Ask learners to say whether the pieces are 
behaving like liquids or solids. Explain that 
even though these materials can behave 
a bit like a liquid at times, they are solids 
because they are made of many small 
pieces which are solid. 
Explain that the word gas is often used for 
the gas that we burn in cooking stoves or 
heating boilers. Say ‘But there are many 
different gases. Some are dangerous. 
But oxygen is a gas. What happens if we 
breathe oxygen?’. Explain, if necessary, that 
we need to breathe oxygen to stay alive.
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Starter ideas
1 Getting started (5 minutes)

Resources: Learner’s Book, optional: Bubble mixture

Description: Look at the photograph that shows a 
child blowing bubbles in the Learner’s Book. If you 
have some bubble mixture, you could blow some 
bubbles and ask learners to observe these. Ask learners 
to identify any solids, liquids and gases in the picture. 
The bubble wand is a solid, the bubble mixture is a 
liquid and the air inside the bubbles is a gas. If learners 
are confused by the word ‘gas’ ask this question. ‘Can 
you see anything that is not solid and is not liquid?’

Some learners may say that the bubble is empty. 
Ask this question. ‘Is the room around you empty?’ 
Then ask learners to fan their face with their hand 
and explain that what they can feel is air moving. 
Tell learners that the room looks empty, but it is full 
of air. Air is a mixture of different gases including 
the gas we breathe, oxygen.

2 Solids, liquids and gases (10 minutes)
Resources: Some bottles containing liquids for 
example, water and other drinks, washing up liquid, 
hand soap, cooking oil.

Description: Make sure the lids are tight on the 
bottles of liquid before this activity.

Read with learners the ‘Solids, liquids and gases’ 
section of the Learner’s Book that explains the 
differences between the three states of matter and 
gives examples. Then choose some learners to point 
to some things in the classroom that are solid. Ask 
the learners to suggest an action they could use to 
help learners remember the word ‘solid’. Choose an 
action where learners make themselves look strong 
and hold their shape. Practise this with the whole 
class doing the action every time they say the word 
‘solid’. Now choose learners to pick up the bottles of 
liquid and move learners around to make the liquid 
move. Ask learners to suggest an action for ‘liquid’. 
Choose an action such as learners moving their arms 
to show waves in a liquid. Practise this with learners.

Ask learners whether there is a gas in the room. 
Explain, if  necessary, that the room is full of gas. 
Tell learners that air is a mixture of different gases. 
Choose an action such as learners waving their arms 
above their heads to show clouds. Learners should 
practise each action while saying each word to help 
them remember the new vocabulary.

Look out for learners who suggest coughing or 
choking actions for the word gas. These learners may 
have the misconception that all gas is dangerous.

Main teaching ideas
1 Think like a scientist 1: Making carbon 

dioxide gas (20 minutes)
Learning intentions: We are going to learn that 
materials can be solids, liquids or gases.

We are going to find out how the properties of 
solids and liquids are different.

We are going to identify risks and how to stay safe 
in practical work.

Resources: Learner’s Book, matches, each pair 
or group will need a candle in a tray of sand, a 
cup or beaker, a teaspoon, about 1 cm of vinegar 
in the bottom of their cup and half  a teaspoon 
of bicarbonate of soda (also known as sodium 
bicarbonate or baking soda, not baking powder)

Description: Read with learners Think like a 
scientist 1 in the Learner’s Book which explains how 
to make some carbon dioxide gas. 

Talk with learners about how the children in the 
pictures can stay safe when using the candle. 
The picture shows the candle in a tray of sand. 
This is to make sure nothing catches fire if the 
candle is knocked over. Make sure that the 
learners’ candles are set up in a similar safe 
way. Just before the start the activity, remind 
learners to keep their hands and clothing away 
from the flame.

Learners should work in pairs or small groups to 
follow the instructions in the book. Learners start 
with vinegar in the cup and half  a teaspoon of 
bicarbonate of soda. Ask ‘Which material is a solid 
and which is a liquid? How are they different?’. 
When learners mix the materials, they will see 
lots of bubbles in the vinegar. Ask ‘What kind of 
material is inside the bubbles?’.

After the activity, ask learners to describe what 
happened at each stage. Explain that flames need 
oxygen to burn. The carbon dioxide stops oxygen 
getting to the flame, so the candle goes out.

 Practical guidance: Light the candles before 
learners mix their materials so they can pour the 
gas onto the flame as soon as the bubbles die down. 
The carbon dioxide gas will put out the flame. Ask 
learners to observe carefully to see the smoke from 
the candle being pushing downwards by the gas. 
Carbon dioxide gas can be poured because it is 
heavier than air.

 Differentiation ideas: Learners can be supported by 
asking ‘What can you see in the cup?’ and ‘What do 
you think is inside the bubbles?’.
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Some learners could be challenged by asking ‘Where 
else have you seen bubbles? Do you think all bubbles 
contain carbon dioxide?’. Learners should be able 
to talk about soap bubbles seen when washing 
themselves or washing dishes. Soap bubbles also 
contain gas, but the gas is air ,not carbon dioxide. 

 Assessment ideas: Ask learners to draw a diagram 
of the vinegar bubbling in the cup or beaker. Assess 
learners by asking them to label the solids, liquids 
and gases in the diagram.

2 Think like a scientist 2: Sorting solids 
and liquids (55 minutes)
Learning intentions: We are going to find out how 
the properties of solids and liquids are different.

We are going to observe materials and put learners 
into groups.

We are going to find out which of the five types of 
science investigation we are doing.

Resources: Learner’s Book, one empty bottle, each 
group will need a magnifying glass and at least four 
samples of solids and two of liquids, for example, a 
piece of wood, a stone, a pencil sharpener, an eraser, 
a paper tissue, a rubber band and bottles or cups of 
water, washing up liquid, cooking oil, milk, orange 
juice or other drinks (make sure each group has a 
least one bottle or jar containing many tiny pieces 
of solid for example, rice or sugar)

Worksheets 2.1A, 2.1B and 2.1C 

Workbook Topic 2.1

Optional: Digital Classroom – Solids and liquids 
missing words

Description: Read with learners Think like a scientist 
2: Sorting solids and liquids in the Learner’s 
Book. This has a picture that shows how to do the 
investigation. Remind learners of the definition of 
a solid and a liquid as given in the Learner’s Book. 
Learners should work in groups of three or four to 
sort the samples into a solids group and a liquids 
group. Remind learners that sorting or ‘classifying’ is 
one of the five types of scientific enquiry.

Ask learners to have a look at how other groups 
have sorted the materials and to talk with learners 
about any materials they think are in the wrong 
group.

Tell learners to make a ‘not sure’ group if  they do 
not know which group to use for some materials. 
After giving learners a few minutes to discuss 
and sort their materials, talk as a class about any 

materials that have been put in a ‘not sure’ group. 
Learners are often confused by solids like rice or 
sugar that come in many small pieces because these 
often behave like liquids. Ask each group to say 
which group they have put these materials into and 
to give their reasons.

Show learners an empty bottle and ask learners to 
say which group it should go into. Some learners 
may suggest solid because the bottle is made of 
plastic or glass. Other may suggest that a gas group 
is needed because the bottle is full of air. Ask 
learners to name some other things that could go 
into a gas group. They could suggest other empty 
containers, or a balloon or a bubble, or they could 
name some gases, for example, oxygen, nitrogen or 
carbon dioxide.

Learners could now use Worksheets 2.1A, 2.1B or 
2.1C to sort solids and liquids into groups. Learners 
who need support with sorting solids and liquids 
could use Worksheet 2.1A, which gives definitions 
and similar examples to those on Worksheet 2.1B. 
Learners who have a good understanding of solids 
and liquids could be challenged to use Worksheet 
2.1C which asks learners to add further examples of 
solids and liquids to Worksheet 2.1B.

Learners can use the Focus and Practice activities in 
Workbook 2.1 to practise drawing identifying and 
classifying solids, liquids and gases. The Challenge 
activity asks learners to define solids and liquids 
and name some gases.

Warn learners not to taste or eat any of the 
material samples.

If  you have access to Digital Classroom, use the 
Solids and liquids activity with learners. This activity 
will reinforce the differences between solids and 
liquids. The i button will explain how to use the 
activity.

 Practical guidance: Some learners could say that 
the rice changes shape easily and takes the shape 
of the container. Explain that these materials are 
solids. Ask learners to remove a piece of rice or 
sugar and observe these using the magnifying glass. 
Ask ‘Are they staying the same shape now or are 
they changing shape?’. If  necessary, tell learners to 
put their grain of rice or sugar into a cup and ask 
‘Does it take the shape of the container?’. Explain 
that each grain is a piece of solid but together the 
grains behave a little like a liquid.

 Differentiation ideas: Learners who find it hard 
to identify differences could either work in a group 
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with more confident learners or they could work 
together in a group to sort the simpler solid and 
liquid samples before the rice or sugar samples are 
introduced.

 Assessment ideas: Choose learners to give further 
examples of solids or liquids. 

Use the Workbook activities to assess whether 
learners can sort classify solids, liquids and gases 
correctly.

3 Solids and liquids hunt (15 minutes)
Learning intentions: We are going to observe 
materials and put them into groups.

Resources: Solid objects and containers of liquid 
found in the classroom or around school

Description: Ask learners to look around the 
classroom and make a list of the different solid and 
liquid materials they can find. Alternatively take 
learners on a walk around school to find solids and 
liquid materials.

Discuss learners’ results as a class and correct any 
materials that have been put into the wrong group.

 Differentiation ideas: Learners who need support 
could be given a list of different materials and asked 
to find an example of each material, for example, 
wood, metal, water, paint, soap.

Some learners could be challenged to research the 
names of some different gases. 

 Assessment ideas: Check learners’ lists to assess 
whether they have classified the materials correctly.

Plenary ideas
1 Reflection (5 minutes)

Description: Remind learners of the five types of 
scientific enquiry described in the ‘Working like a 
scientist’ section in the Learner’s Book: researching, 
fair testing, identifying and classifying, looking for 
patterns and observing things for a long time. Ask 
learners to say which of the five types the Think like 
a scientist sorting activity is. Explain to learners that 
it is identifying and classifying. Say ‘Classifying is 
the scientific word for sorting’.

 Assessment ideas: Ask learners to give some 
examples of recent investigation they have done and 
say which types of scientific enquiry they are.

2 Gases and the climate (15 minutes)
Resources: Optional: Short video explaining climate 
change. Search the internet for ‘climate change 
video for kids’. Check the video by watching 
it yourself  before showing it to make sure it is 
appropriate for your learners.

Description: Ask learners whether they have heard 
of ‘climate change’ or ‘Global warming’ and 
whether they know what is causing the problem. 
Discuss their responses and explain, if  necessary, 
that climate change is caused by gases that humans 
are putting into the air, mostly carbon dioxide. Tell 
learners that every time we burn gas, drive or fly, 
more carbon dioxide goes into the air. Even using 
electricity can make carbon dioxide if  the electricity 
is made by burning gas or coal. Show a video 
explaining climate change if  possible.

Explain to learners that humans should not waste 
electricity and should try to walk, cycle or use buses 
and trains if  possible because this will help reduce 
the amount of carbon dioxide we add to the air.

 Reflection ideas: Ask learners ‘Are there times 
when you could walk, cycle or use the bus or train?’ 
and ‘How could you save electricity at home?’. 
Then discuss learners’ ideas about what they could 
do to help.

CROSS-CURRICULAR LINKS

This topic links to geography work on the impact 
humans have on the environment. Learners could 
find out about other human processes that release 
polluting gases into the atmosphere and about 
environmentally friendly solutions to these problems.

Homework ideas
1 Ask learners to make a list of solids and liquids they 

can find in the kitchen at home.

2 Ask learners to look for bubbles and draw pictures 
showing where they find them. Explain that all 
bubbles contain gas. Learners could look for soap 
bubbles in the bathroom or in the washing up, they 
could find some drinks that contain bubbles and 
they could see bubbles when solids and liquids are 
mixed when cooking.
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Topic 2.2: Separating mixtures
LEARNING PLAN

Learning objective Learning intentions Success criteria

3Cm.02 Understand that a 
mixture contains two or more 
materials, where the materials 
can be physically separated.

3Cp.03 Describe how to 
separate solid/solid mixtures 
based on the physical properties 
of the solids (processes involving 
dissolving are not required).

3Cp.02 Understand that 
materials, generally, retain their 
properties within a mixture.

3TWSc.02 Choose equipment 
from a provided selection and 
use it appropriately.

3TWSm.03 Draw a diagram to 
represent a real world situation 
and/or scientific idea.

• Learners are going to learn 
about mixtures and how to 
separate them.

• Learners are going to observe 
the properties of materials in 
mixtures.

• Learners are going to choose 
equipment to separate 
mixtures.

• Learners are going to draw 
clear diagrams.

• Learners can describe some 
different mixtures and how to 
separate them.

• Learners can talk about 
the properties of different 
materials in a mixture.

• Learners can choose the right 
equipment to separate a 
mixture.

• Learners can draw clear 
diagrams.

LANGUAGE SUPPORT

• This topic is a useful opportunity to reinforce 
work on prepositions. A preposition is a word 
in a sentence that shows the relationship 
between a noun or pronoun and the rest of 
the sentence Many prepositions are to do with 
position. For example, ‘We put the mixture in 
the sieve. I held the sieve over the plate. The 
sand fell onto the plate.’. In, over and onto 
are prepositions. Display this list of useful 
prepositions for learners to refer to when 
writing sentences to describe what happened 
in the activities in this topic: to, in, on, under, 
through, from, with, into, onto, over, under, up, 
down, above, below

• Learners can use Language Worksheet 2 to 
practise identifying prepositions and imperative 
verbs.

Key words

mixture: when two or more materials are mixed 
together
separate: to put into groups
equipment: objects that can be used to do 
something
sieve: a piece of equipment with holes that will let 
only small things go through 
magnet: a metal object that can attract some 
other metals
magnetic: a material that is pulled towards to a 
magnet
non-magnetic: a material that is not pulled towards 
to a magnetSAMPLE

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  MIXING MATERIALS

31

Common misconceptions

Misconception How to elicit How to overcome

When choosing from a selection 
of equipment, some learners think 
that scientific equipment such as 
funnels and measuring cylinders 
will be useful for separating 
materials.

Allow learners to choose some 
equipment for separating the 
mixtures. Observe their choices 
of equipment or ask learners to 
record what they choose.

Allow learners to use their chosen 
equipment to try to separate 
the mixtures. If learners are 
using a funnel, ask ‘Is the funnel 
separating the rice from the 
sand?’.
If learners are using a measuring 
cylinder to collect the material 
passing through a sieve, say 
‘Some of the material is not going 
into the measuring cylinder. Is 
there a better piece of equipment 
you could use?’.

Starter ideas
1 Defining ‘mixture’ and ‘separate’.  

(15 minutes)
Description: Choose four learners who are boys and 
four who are girls. Ask the four boys to stand at the 
front of the class on one side and the girls on the 
other side. Say ‘Here I have a group of boys and a 
group of girls.’. Now tell all the learners to stand 
together in one group. Make sure the boys and girls 
are mixed up. Say ‘This group is a mixture of  boys 
and girls.’. Write the word mixture on the board and 
ask all learners to say the word.

Ask ‘Who can separate this mixed group into boys 
and girls?’. Write the word separate on the board 
and ask all learners to say the word. Choose a 
learner to split the eight learners back into a group 
of boys and a group of girls. Say ‘Now the mixture 
has been separated.’.

Ask learners to put their hands together, tangle up 
their fingers and say ‘mixture’. The ask learners to 
pull their hands apart and say ‘separate’. Repeat this 
a few times.

2 Getting started (15 minutes)
Resources: Learner’s Book, blank paper, a sieve or 
wire/plastic mesh with large holes or a picture of 
something similar

Description: Read with learners the Getting started 
section of the Learner’s Book, which shows a 
mixture of different dried beans. Find out what 
learners already know about separating mixtures by 

asking ‘How would you separate the beans? Is there 
something you could use to help?’. Ask learners 
to discuss their ideas in pairs or small groups and 
assess learners’ understanding by listening to some 
of these discussions. Ask some learners to share the 
ideas of their group with the class. 

If a learner suggests separating the mixture by 
hand, by picking out all of one type of bean, say 
‘This would work but it would take a long time. Can 
anyone think of a quicker way?’. If learners do not 
suggest using a sieve, ask ‘Have you seen anything 
used in a kitchen that could help to separate this 
mixture?’. Learners may suggest a sieve or a colander.

Show a sieve or a wire/plastic mesh with large holes 
or a picture of something similar. Explain that if  you 
put the mixture into the sieve or mesh the smaller 
beans will fall through the holes but the larger beans 
will stay in the sieve. Explain that to separate the 
mixture shown in the book, several sieves with holes 
of different sizes would need to be used.

If showing wire or plastic mesh make sure that 
any sharp edges are securely covered.

Main teaching ideas
1 Think like a scientist 1: Using a sieve  

(60 minutes)
Learning intentions: We are going to learn about 
mixtures and how to separate them.

We are going to observe the properties of materials 
in mixtures.

We are going to draw clear diagrams.
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Resources: Learner’s Book, each pair or small 
group will need a mixture of salt and dried beans 
in a small container, a sieve or a wire/plastic mesh 
with holes that will let salt through but not the 
beans and a plate or large piece of paper to catch 
the salt,optional: Digital Classroom - Choosing 
Equipment activity

Description: Read with learners the ‘Using 
equipment’ section in the Learner’s Book. This 
shows how equipment can be used to separate 
mixtures. Then read the Think like a scientist 
activity Using a sieve which explains that some 
beans and some salt have been made into a mixture 
by accident and need to be separated. 

Learners should work in pairs or small groups. 
Give each group their mixture and ask learners to 
observe it carefully. Ask ‘What are the properties of 
the salt in this mixture?’. Explain, if  necessary that 
the salt is hard, white, rigid and strong.

Show learners the equipment they will be using then 
ask learners to use the equipment to separate the 
mixture. 

When learners have separated the mixture ask 
‘What are the properties of the salt now? Have they 
changed?’. Explain, if  necessary, that the properties 
of a material usually do not change when it is added 
to a mixture, so the properties of the salt are the 
same as before.

Ask learners to draw a clear diagram showing the 
salt and bean mixture and how they used the sieve 
to separate it. Remind learners that, in Stage 2, they 
learned that a diagram is different from a picture as 
a diagram shows only the important information. 
Explain that learners do not need to draw any 
people in their diagram, only the equipment they 
used and the materials. Remind learners how to add 
labels to a diagram using arrows from the words to 
the item in the diagram. 

If using wire or plastic mesh as a sieve make 
sure that any sharp edges are securely 
covered.

If  you have access to digital classroom, use the 
Choosing equipment activity with learners. Learners 
have to choose the right sieve to separate three 
different mixtures. The i button will explain how to 
use the activity. 

 Practical guidance: Observe which learners use the 
equipment correctly and support any who make 
mistakes by helping them to think of a better way 

to use the equipment. Some learners may fail to use 
the plate correctly to collect the salt passing through 
the sieve. Ask these learners ‘How could you stop 
the salt going onto the table?’.

 Differentiation ideas: For learners who need 
support, draw a model diagram on the board or on 
paper that they can use to copy.

Some learners could be challenged to draw or list 
some other mixtures that could be separated using 
a sieve.

 Assessment ideas: Observe learners’ diagrams to 
assess whether they are clear and labelled.

2 Think like a scientist 2: An amazing 
mixture (60 minutes)
Learning intentions: We are going to learn about 
mixtures and how to separate them.

We are going to choose equipment to separate 
mixtures.

We are going to draw clear diagrams.

Resources: Learner’s Book a selection of equipment 
for learners to choose from, including equipment 
that is not required, for example large and small 
sieves (or pieces of wire/plastic mesh) with large, 
medium and small holes, soil sieves, measuring 
cylinders, small and large funnels, small and large 
plates or pieces of paper , large and small spoons 
and different types of magnet (each pair or small 
group will need a mixture of rice, sand and paper 
clips in a small container)

Description: Read with learners the Think like 
a scientist 2 activity in the Learner’s Book. This 
challenges learners to separate a mixture of rice, 
sand and paper clips and shows a selection of 
equipment they could choose from. If  you do not 
have access to the variety of equipment listed above, 
you could discuss with learners which equipment 
in the picture could be used to separate the mixture 
and which could not.

If using wire or plastic mesh as a sieve make 
sure that any sharp edges are securely 
covered.

When learners have successfully separated the 
mixture, ask learners to draw and label diagrams to 
show how they used the equipment.

Ask learners to swap their finished diagrams 
with others in their group. Ask learners to check 
that all the equipment and the materials have 
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been labelled correctly and that the diagrams are 
drawn neatly. Ask learners to tell the other learner 
if  there is something they could change add or 
improve.

Ask learners to think about whether they chose the 
right equipment. Explain that if  they did not, next 
time they should think carefully about what they are 
going to use the equipment for.

 Practical guidance: Learners should work in pairs 
or small groups. Give each group their mixture 
and ask learners to discuss which equipment they 
will need before they start. Ask each group to draw 
rough diagrams showing what they are going to 
do with the equipment on small whiteboards or 
on paper. These pictures will help learners to plan 
as a group. Visit each group to check they have 
agreed on a plan, then allow learners to collect 
the equipment they need and start. Do not correct 
any mistakes at this point. Allow learners to find 
out for themselves if  their plan for separating the 
mixture does not work. Revisit any groups who 
have not planned a suitable separation process to 
provide support.

 Differentiation ideas: Learners who need support 
could copy a diagram from the board or could 
be paired with a learner who is more confident at 
drawing diagrams and asked to copy their diagram.

Some learners could be challenged to explain to 
others how they should improve their diagrams.

 Assessment ideas: Assess whether learners are 
choosing the correct equipment by observing their 
rough planning diagrams and how they use the 
equipment.

3 Workbook (30 mins)
Learning intentions: We are going to choose 
equipment to separate mixtures.

We are going to draw clear diagrams.

Resources: Workbook Topic 2.2

Description: In the Focus activity, learners use some 
of the key words from this topic to label a diagram 
and complete sentences. The Practice section asks 
learners to choose the correct sieves to separate 
different mixtures. In the Challenge section learners 
identify mistakes in a diagram.

 Assessment ideas: You can use these activities to 
assess learners’ skills in choosing equipment and 
their understanding of drawing diagrams.

Plenary ideas
1 Separating rice from husks (winnowing) 

(10 minutes)
Resources: Rice, photos of rice, rice husks and 
people throwing rice in the air to let the husks blow 
away (search the internet for ‘winnowing’)

Description: Show learners some rice or pictures 
of rice. Ask ‘Where does rice come from?’. 
Explain, if required, that rice grows as the seed 
of the rice plant. Explain that the grains of rice 
grow inside a tough case called a husk. Show a 
photo of rice husks. Then show a photo showing 
people winnowing rice. Ask learners to look 
carefully at the photo and ask ‘Why do you think 
throwing the rice in the air will separate the rice 
from the husks?’. Explain, if  necessary, that the 
wind blows the husks away because they are lighter 
than the rice.

 Assessment ideas: Assess learners’ skills in choose 
the correct equipment by asking why rice and husks 
cannot be separated using a sieve. 

2 Recycling metal (10 minutes)
Resources: One empty steel can, one empty 
aluminium can, one magnet,

optional: video or pictures of a machine that uses 
magnets to separate different metals (search the 
internet for ‘magnetic separator’), 

optional: if  appropriate, video clip of magnetic 
separator scene from Toy Story 3. Search the 
internet for ‘Toy Story 3 magnet scene’

Description: Explain to learners that metal cans 
can be recycled, but there are different types of 
metal that need to be separated. Choose a learner 
to use the magnet to try to lift each of the empty 
cans. Explain that both cans are metal, but only 
one is made of a magnetic metal. Ask learners 
how magnetism could be used to separate different 
metals. Explain, if  necessary, that when a magnet 
is held over a mixture of different metals, only the 
magnetic metal will be attracted to the magnet. If  
possible, show pictures or a video of a magnetic 
separator. If  appropriate, show a clip from a film 
called Toy Story 3 where toy characters have to 
escape from a recycling machine with the help of a 
magnetic separator.

Make sure there are no sharp edges on the 
metal cans.
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 Assessment ideas: Start this activity by asking 
learners to discuss, in pairs, how non-magnetic 
materials can be separated from magnetic materials. 
Assess some pairs of learners by listening to their 
discussions.

CROSS-CURRICULAR LINKS

This topic has links with geography work on 
recycling. Learners could find out about local 
recycling facilities and why it may be important 
to separate materials into the correct recycling 
bins. Learners could also learn about how mixed 
waste materials can be sorted at a waste plant for 
recycling. This work would build on work done in 
science in Stage 1 Unit 3 about recycling.

Homework ideas
1 Ask learners to talk to people at home about other 

ways materials are separated when cooking. Ask 
learners to draw a diagram to show how a piece of 
equipment is used. For example, they could draw a 
diagram to show how a sieve or colander is used to 
separate hot water from cooked rice.

2 Ask learners to draw and label a diagram of their 
own amazing mixture of three or more different 
materials. They could then draw and label a second 
diagram to show how they would separate their 
mixture.

Topic 2.3: Dissolving
LEARNING PLAN

Learning objective Learning intentions Success criteria

3Cc.01 Know that when a solid 
dissolves in a liquid the solid 
is still present, and this is an 
example of mixing.

3TWSp.01 Ask scientific 
questions that can be 
investigated.

3TWSp.02 Know that there 
are five main types of scientific 
enquiry (research, fair testing, 
observing over time, identifying 
and classifying, and pattern 
seeking).

3TWSc.06 Collect and 
record observations and/or 
measurements in tables and 
diagrams.

3TWSp.04 Identify risks and 
explain how to stay safe during 
practical work.

• Learners are going to find out 
that in a mixture of a solid 
and a liquid sometimes the 
solid dissolves.

• Learners are going to ask a 
scientific question then plan 
a scientific enquiry to find the 
answer.

• Learners are going to record 
observations in tables and 
diagrams.

• Learners are going to learn 
how we can stay safe in an 
investigation.

• Learners can name two 
materials that dissolve in 
water and one that does not.

• Learners can ask a scientific 
question and plan the right 
type of scientific enquiry to 
find the answer.

• Learners can record their 
observations in tables and 
diagrams.

• Learners can explain how to 
stay safe in an investigation.SAMPLE
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LANGUAGE SUPPORT

This unit introduces the words soluble and 
insoluble. These are opposites created by using 
the prefix in- . You could use this as an opportunity 
to recap other common opposites created by 
using the prefixes in-, un- and dis- for example, 
complete/incomplete, correct/incorrect, safe/
unsafe, well/unwell, appear/disappear, agree/
disagree.

Key words

dissolve: when a material mixes with a liquid and 
becomes part of the liquid so that the solid cannot 
be seen
soluble: a material that will dissolve in a liquid
insoluble: a material that will not dissolve in a liquid
transparent: a material than you can see clearly 
through (may be clear or coloured)

Common misconceptions

Misconception How to elicit How to overcome

Many learners think that when a 
solid has dissolved it is no longer 
there. 

In the starter activities, look out for 
learners who say that the solid has 
gone or has disappeared.

The starter activity, ‘Where did 
the sugar go?’, will demonstrate 
that, when a solid dissolves in a 
liquid, it is still there even though 
it cannot be seen.

Starter ideas
1 Getting started (10 minutes)

Resources: Learner’s Book

Description: Read with learners the Getting started 
activity in the Learner’s Book. This shows children 
describing their ideas about what happens to sugar 
when it is put into a hot drink. Ask ‘Do you agree 
with any of the children in the picture?’ then ask 
learners to write down who they think is right and 
talk in pairs about their ideas. 

Listen to some pairs, then choose learners to share 
their ideas with the class. Explain to learners that 
you are not going to say whether they are right 
or wrong at this point, but that they are going to 
do another activity that will show learners what 
happens to the sugar. Then do the activity ‘Where 
did the sugar go?’ below.

Listen for learners who say that the solid has gone 
or has disappeared. Use the activity ‘Where did the 
sugar go?’ to demonstrate that when solids dissolve 
they cannot be seen but they are still there.

2 Where did the sugar go? (15 minutes)
Resources: Six drinking glasses or cups, transparent 
if  possible, seven teaspoons, some sugar and some 
clean drinking water 

Description: Place a cup of clean drinking water on 
each table. Using a clean spoon, put half  a teaspoon 
of sugar into each cup. Choose a learner on each 
table to use another clean spoon to stir the water 
until the sugar has dissolved. Ask ‘Where did the 
sugar go?’ then ask learners to talk in groups about 
what has happened to the sugar. Listen to their 
discussions then choose learners to tell that class 
what they think. 

The water, containers, spoons and sugar used must be 
clean and safe to taste.

Explain that the sugar cannot be seen but it is still 
in the cup. You could say ‘The sugar has broken up 
into tiny pieces and is too small to see.’.

Ask learners to suggest how they could check 
the sugar is still there. Explain, if  necessary, that 
someone could taste the water. Make it clear that 
tasting in science is not usually allowed as it could 
be dangerous, but because you have used clean 
drinking cups, clean teaspoons, clean sugar and 
clean drinking water, the mixture is safe to taste. 
Then choose a learner to taste the water and then 
tell the others whether the sugar is still there.

Listen for learners who say that the solid has gone or 
has disappeared. At the end of the activity talk with 
these learners to check they understand that dissolved 
solids remain in the liquid and do not disappear.
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Main teaching ideas
1 Activity 1: Dissolving sweets  

(20 minutes)
Learning intention: We are going to find out that, 
in a mixture of a solid and a liquid, sometimes the 
solid dissolves.

Resources: Sweets with a coloured sugar coating 
or made of coloured sugar, water, plates, Learner’s 
Book

Description: Read the activity in the Learner’s Book 
and show learners the picture. Show learners how 
to set up their own dissolving sweets activity. Ask 
learners to observe the dissolving coloured sugar 
carefully then draw a diagram that shows what 
happens.

If  you have access to Digital Classroom, learners 
can use the ‘Spell it activity to make sure they can 
spell the words dissolving, soluble and insoluble.

 Differentiation ideas: Write some words, including 
the different colours, on the board for learners who 
find it difficult to label diagrams to use.

 Assessment ideas: At the end of the activity, assess 
whether learners understand that dissolved solids 
do not disappear by asking learners to observe the 
remaining parts of the sweets then asking learners 
to describe where the missing coloured sugar is now. 
Ask ‘Has the sugar disappeared?’.

2 Think like a scientist 1: How much salt 
will dissolve in water? (60 minutes)
Learning intentions: We are going to find out that 
in a mixture of a solid and a liquid sometimes the 
solid dissolves.

We are going to record observations in tables and 
diagrams.

Resources: Learner’s Book, each group will need 
three similar large cups, transparent if  possible, a 
teaspoon, some water and some salt, a prepared 
table of results similar to that shown in the 
Learner’s Book for each learner, optional: dark 
coloured paper, half  teaspoon sized measuring 
spoon

Description: Read with learners Think like a 
scientist 1, which shows three cups of water, one 
with only a little water, one half  full and one full 
of water. Ask each group of learners to set up their 
three cups of water as shown in the Learner’s Book. 

Explain to learners that they need to add half a 
teaspoon of salt to each cup, stir, then wait to see if it 
will all dissolve before adding another half teaspoon 
of salt. Tell learners to stop adding salt to a cup when 
they can see salt that has not dissolved in the bottom 
of the cup. Learners should record, in their table of 
results, how many teaspoons of salt dissolved in the 
different amounts of water. Remind learners how 
to use numbers to write halves. You could provide 
support by write out the following number sequence 
on the board; 0,    1 _ 2   , 1, 1   1 _ 2   , 2, 2   1 _ 2   , 3, 3   1 _ 2   , etc. 

Tell learners not to taste the salt or the salty 
water.

 Practical guidance: Using transparent cups or 
glasses will make it easier for learners to see whether 
the salt has dissolved. Learners could put dark 
coloured paper underneath the transparent cups to 
make it easier to see any undissolved salt. Make sure 
learners record the number of teaspoons of salt that 
completely dissolve. This will be one half  less than 
the total number of half  teaspoons they put into 
the cup.

 Differentiation ideas: Learners who have difficulty 
accurately estimating half  teaspoons of salt could 
use a half  teaspoon sized measuring spoon or an 
alternative non-standard measure such as felt tip 
pen lids full of salt.

 Assessment ideas: You can assess how well learners 
record observations in tables by observing their 
recording as they work and by marking their 
completed tables after the investigation.

3 Think like a scientist 2: Asking questions 
about dissolving (60 minutes plus 30 
minutes for the workbook activities)
Learning intentions: We are going to ask a scientific 
question then plan a scientific enquiry to find the 
answer.

We are going to learn how we can stay safe in an 
investigation.

Resources: Each group of learners will need three 
cups, transparent if  possible, and a teaspoon, 
learners will need to choose from a range of solids, 
for example, salt, sugar, sand, flour, instant coffee 
powder, jelly crystals or jelly cubes, drink mixes, 
powder paint, and transparent liquids for example, 
water, cooking oil, vinegar, optional: coloured paper 
or card,

Workbook Topic 2.3
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Description: Read with learners Think like a 
scientist 2 which shows a child asking a scientific 
question ‘Which liquids will salt dissolve in?’. 
Remind learners of the five types of scientific 
enquiry introduced in the ‘Working like a scientist’ 
section: research, fair testing, observing over time, 
identifying and classifying and pattern seeking. 
Discuss Question 1, which asks which of the five 
types of scientific enquiry is needed to find the 
answer to the scientific question. If  necessary, 
explain that the boy could do research to find the 
answer, but because he has all the materials, he can 
do a fair test.

Put learners into small groups and ask each group 
to write their own question using the sentence 
structure ‘Which liquids will … dissolve in?’. Use 
Question 2 to discuss how to make the test fair, then 
learners should draw a diagram to show how they 
will complete the test and use labels to show how 
they will make it a fair test. 

Ask each group to swap their planning diagrams 
with another group and peer assess the other 
group’s diagram, checking that all the things that 
need to be kept the same are included.

Use Question 3 to discuss safety. Explain, if  
necessary, that learners should not taste any of the 
materials because the materials and equipment may 
not be clean.

Learners should now complete their investigation 
and record their results by writing sentences as 
shown in the Learner’s Book.

Learners should not taste any of the materials.

Learners could now complete the Workbook 
activities.

In the Focus activity, Learners use some of the key 
words from this topic to complete sentences. The 
Practice section asks learners to identify things in an 
investigation that are unsafe, and write about how 
they can stay safe. In the Challenge section, learners 
answer question on data in a table of results and 
how an investigation has been planned

 Practical guidance: Teach learners this simple set 
of instructions to help them remember how to plan 
a fair test: change one thing, measure one thing, 
keep the rest the same. Explain to learners that 
dissolving can happen slowly and that, after stirring, 
they should observe for two minutes before deciding 
whether the solid has dissolved. If  learners are using 
transparent cups, then these can be placed on paper 

or card of a contrasting colour to the solid to make 
it easier to see whether the solid has dissolved. As 
learners will have investigated different solids in 
this activity, ask groups to share their results with 
each other so everyone learns about which solids are 
soluble in which liquids.

 Differentiation ideas: Learners who find it difficult 
to complete a fair test could work in a group with 
others who can provide support. Alternatively, 
these learners could work in a guided group with an 
adult.

Learners who complete this investigation quickly 
could choose other solid/liquid mixtures to test. Ask 
these learners to record their question and result 
each time. For example, Is coffee powder soluble in 
vinegar? Yes.

 Assessment ideas: Assess learners by checking how 
well the fair test they plan matches their scientific 
question.

For the workbook activities, you can use the 
Focus activity to assess learners’ understanding 
of dissolving. The Practice activity can be used to 
assess how much learners know about staying safe 
in an investigation. Use the Challenge section to 
assess learners’ understanding of data in tables and 
how fair tests are planned.

4 Sugar cube towers (15 minutes)
Learning intentions: We are going to find out that 
in a mixture of a solid and a liquid sometimes the 
solid dissolves.

Resources: Sugar cubes, plastic plates and water

Description: Challenge learners to work in small 
groups to build a tower of sugar cubes using only 
ten sugar cubes. The towers should be at least 
three sugar cubes tall. Explain that learners will 
build their tower on a plastic plate and then add 
water. Ask learners to say what will happen to the 
bottom of the tower. Explain, if  necessary, that the 
cubes in the water will dissolve and the tower will 
eventually fall over. Explain that learners should 
think carefully about the shape of their tower and 
how many sugar cubes they use in the bottom layer, 
because the group whose tower lasts the longest are 
the winners.

 Differentiation ideas: Learners who need support 
could work in groups with others for this activity.

Some learners could be challenged to use sugar cube 
towers to investigate the effect of temperature on 
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dissolving. They could build two identical towers, 
then add cold water to one and warm water to the 
other to see how long each tower stands up for.

 Assessment ideas: Assess learners understanding of 
dissolving by asking individuals to explain what is 
happening to the sugar cubes in the water.

Plenary ideas
1 Reflection (10 minutes)

Resources: Learner’s Book

Description: Read with learners the reflection 
section of the Learner’s Book. This asks learners 
to think about things that make it easier to see 
whether a solid has completely dissolved in a liquid 
or not. If  they used them, learners could talk about 
using transparent containers or coloured paper to 
make the dissolving solid easier to see. If  learners 
need prompting for further ideas, then ask ‘Is there 
any other equipment we can use to make it easier 
to see small things?’. Explain, if  necessary, that 
magnifying glasses can be used for observing small 
things as they make things appear larger.

2 Does sugar dissolve teeth? (10 minutes)
Resources: Learner’s Book, optional - a picture of a 
tooth showing the enamel layer

Description: Ask learners to look at the Getting 
started activity about dissolving sugar in hot 
drinks and the dissolving sweets activity. Ask ‘Is 
sugar healthy or unhealthy? Why?’. If  necessary, 
remind learners that sugar is not healthy for teeth 
and for human hearts. Say ‘Too much sugar can 
lead to tooth decay. Holes, called cavities, form 
in the enamel of teeth. Does anyone know why?’. 
Explain, if  necessary, that the holes are not formed 
by sugar dissolving teeth, but by acid made by the 
bacteria living on teeth. The bacteria eat the sugar 

in a mouth and make a waste material that is an 
acid which weakens the teeth and makes cavities. 
So, sugar does not dissolve teeth, but it allows the 
bacteria to make an acid that does dissolve teeth.

CROSS CURRICULAR LINKS

In Think like a scientist 1, learners measure 
the amount of salt that dissolves by using half 
teaspoons. Use this as an opportunity to reinforce 
learners’ understanding of fractions. Remind 
learners that in this activity, one whole is one level 
teaspoon of salt. Make sure learners understand 
the difference between one level teaspoon of 
salt and one heaped teaspoon of salt and that 
two half teaspoons of salt make one whole. 
Learners will need to estimate how much salt 
covers half the teaspoon each time, unless you 
have measuring spoons of half teaspoon size that 
they can use. Encourage learners to continue to 
measure the amount of solid using half teaspoons 
in Think like a scientist 2.

Homework ideas
1 Ask learners to draw and label a diagram of 

something done in the kitchen at home that involves 
dissolving. Ask learners to look out for instant 
coffee, jelly crystals or cubes, drink mixes, or where 
salt or sugar are used.

2 Challenge learners to make salt crystals at home by 
dissolving lots of salt in water then leaving the salty 
water for a few days so that the water evaporates. 
Search the internet for ‘making salt crystals’ to find 
alternative methods learners could use. 

Tell learners not to heat water to dissolve extra 
salt unless an adult is helping them.SAMPLE
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Topic 2.4: Filtering
LEARNING PLAN

Learning objective Learning intentions Success criteria

3Cm.02 Understand that a 
mixture contains two or more 
materials, where the materials 
can be physically separated

3Cp.04 Describe how to 
separate a mixture of an 
insoluble solid and a liquid.

3TWSm.03 Draw a diagram to 
represent a real world situation 
and/or scientific idea.

3TWSc.06 Collect and 
record observations and/or 
measurements in tables and 
diagrams.

3TWSp.03 Make a prediction 
describing some possible 
outcomes of an enquiry.

3TWSa.01 Identify whether 
results support, or do not 
support, a prediction.

3TWSc.04 Carry out practical 
work safely.

• Learners are going to find out 
how to separate a mixture of 
a solid and a liquid.

• Learners are going to draw 
clear diagrams.

• Learners are going to record 
observations in tables and 
diagrams.

• Learners are going to use 
results to say whether 
predictions were correct or 
not.

• Learners are going to do 
practical work safely.

• Learners can draw diagrams 
to show how to separate 
a mixture of a solid and a 
liquid.

• Learners can draw clear 
diagrams.

• Learners can record 
observations in tables and 
diagrams.

• Learners can use results to 
say whether predictions were 
correct or not.

• Learners can do practical 
work safely.

LANGUAGE SUPPORT

Filter is an example of a verb that can also be used 
as a noun. For example, you can filter a mixture of 
sand and water using a filter. Talk with learners about 
the many verbs that can be used this way. Other 
examples from this unit are sieve and bubbles.
You can sieve the sugar from the beans. Use a sieve 
to separate the sugar and the beans.
The mixture bubbles. Bubbles can be seen in the 
mixture.
The nouns funnel and layer can also be used 
as verbs, but this is less common and best not 
introduced to learners at this stage.

Key words

filter (noun): equipment that can be used to 
separate insoluble solid from liquid
filter (verb): to remove solids from liquids 
funnel: a cone shaped piece of equipment that 
can be used to get liquid or powder into a small 
opening 
filter paper: paper with very tiny holes that stays 
strong when wet, it is often circular
layer: an amount of material that covers a surface SAMPLE
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Common misconceptions

Misconception How to elicit How to overcome

Many learners think that 
soluble solids can be separated 
from a liquid using a filter.

The concept that matter is 
made up of particles is not 
introduced in the curriculum 
until Stage 4, but some learners 
may have heard that materials 
are made of particles (or atoms 
or molecules) and may think 
that the liquid particles as well 
as small pieces of solid should 
be trapped by the filter paper. 

Some learners may think that 
water that looks clean is safe to 
drink.

Ask learners to talk about how 
they could separate a mixture 
of salt or sugar and water.

Ask learners to describe why 
the liquid can pass though 
the holes in filter paper. Listen 
for learners who use the word 
‘particles’ when describing the 
liquid.

In the Getting started activity, 
ask learners ‘Is it always safe to 
drink water that looks clean?’.

As part of the Make a simple filter 
activity, ask learners to filter salt or sugar 
dissolved in water. Ask learners to look 
carefully to see whether any salt or sugar 
is caught in the paper towel, then leave 
the filtered mixture and let the water 
evaporate. The salt or sugar will be left 
behind, demonstrating that dissolved 
solids cannot be separated by filtering. 
Explain that the particles that make up 
a liquid are very tiny, much too small 
to see, even with a magnifying glass or 
a microscope. The particles are much 
smaller than the small pieces of solid 
learners can see in dirty water. Because 
liquid particles are so tiny, they can easily 
fit through the holes in the filter paper.
The Human filter activity can be used to 
explain this concept.
Explain that tiny living things called 
bacteria can live in water that looks 
clean. Some of these bacteria can make 
us ill. We call these harmful bacteria 
‘germs’. Make it clear that learners 
should only drink water that they have 
been told is safe by adults.

Starter ideas
1 Getting started (15–20 minutes)

Resources: Learner’s Book, pencils and paper, 
optional: dirty water (water with some soil added to 
it), a sieve and two cups

Description: Read with learners the Getting 
started section of the Learner’s Book that shows a 
photograph of dirty water and asks learners to talk 
about how they could separate the dirt from the 
water. Find out what learners know about filtering 
by asking learners to suggest ways of cleaning the 
water. If  learners find it hard to explain their ideas, 
you could ask learners to draw simple diagrams 
instead. Learners could suggest that a sieve can be 
used. Explain that some of the pieces of dirt are 
very small and will go through the holes in a sieve. 
Use some dirty water and a sieve to demonstrate 
this if  possible. Ask ‘What could you use that has 
smaller holes than a sieve?’. Learners could suggest 

using fabric or paper tissues. If  learners cannot 
make any suggestions, tell learners that they are 
going to learn about something called filtering that 
uses special paper to separate solids from liquids.

Tell learners to only drink water they know is 
safe to drink. Explain that drinking dirty water 
can make humans ill.

Ask learners ‘If you made the dirty water look clean 
would it be safe to drink?’. Explain that even water that 
looks clean can contain germs that may be harmful.

2 A human filter (20 minutes)
Resources: Learner’s Book

Description: Explain that a filter is like a sieve 
but has smaller holes. Then use the following 
instructions to tell learners how to do a role play 
that shows how a filter or a sieve works. 

Choose five or six learners to stand in a line side 
by side across the classroom. Space learners 
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out by asking learners to put their left hand on 
the shoulder of the learner next to learners and 
straighten their arms. 

When there is an arm-length space between each 
learner, tell learners to put their arms down and 
explain that they are not allowed to move because 
they are being the filter paper. 

Choose six learners to be the liquid. Ask learners to 
go and stand behind the learners in the filter paper 
line. Then choose six more learners to be the solid. 
Ask learners to also stand behind the filter paper 
line and tell learners to put their arms out wide but 
with their hands at waist level. Explain that this is 
to show that the pieces of solid are larger than the 
particles of liquid. 

Now ask the six learners being liquid and the six 
being solid to mix themselves up then try to walk 
through the filter paper line. The learners being the 
solid cannot do this as their wide arms will stop 
learners passing through the gaps in the filter paper.

Ask learners to say why the liquid could go through 
the holes in the filter paper but the solid could not.

Make sure learners do not run and that those 
being the solid keep their arms at waist level 
away from other learners’ faces.

Listen for learners who talk about ‘liquid particles’. 
Learners who understand that all matter is made of 
particles could think that these particles could get 
stuck in the holes in the filter paper. See Common 
Misconceptions above.

Main teaching ideas
1 Think like a scientist 1: Make a simple 

filter (45 minutes)
Learning intention: We are going to find out how to 
separate a mixture of a solid and a liquid.

Resources: Learner’s Book, a plastic tray for wet 
sand, Worksheets 2.4A, 2.4B and 2.4C. Each pair 
of learners will need a teaspoon, some salt, two 
paper towels and two plastic cups, one containing a 
mixture of sand and water

Description: Read with learners the section in the 
Learner’s Book about how a filter works. Then 
read the investigation ‘Make a simple filter’. This 
shows learners how to make a filter using a paper 
towel and a cup. Ask learners to predict what would 
happen if  they tried to separate a mixture of sand 
and water using a simple filter. Learners should 

work in pairs to make a simple filter and use it to 
separate sand from water.

Ask learners to suggest other mixtures they could 
separate using a filter. Any insoluble solid/liquid 
mixture can be separated using a filter. Learners 
may think that soluble solid/liquid mixtures can 
also be separated using a filter. This does not work. 
A dissolved solid will pass through the filter. 

Ask learners to try to separate dissolved salt from 
water using a filter. Ask learners to put their wet 
sand into the tray then rinse out their cups. They can 
then dissolve some salt in water in one of the cups. 

Ask learners to make predictions, then observe 
carefully what happens when they put the salt/water 
mixture into the filter using a new paper towel. 

Make sure all the salt has dissolved before learners 
try to filter it.

The salt solution will pass through the filter. Ask 
learners to check the paper towel for any salt. If  
all the salt had dissolved, then there will be no salt 
in the paper towel. Leave the filtered salty water 
in a warm place for a few days so the water can 
evaporate. Learners will then be able to see the salt 
that has passed through the filter.

Tell learners not to taste any of the materials.

Learners could now use Worksheets 2.4A, 2.4B 
or 2.4C to label diagrams of scientific filtering 
equipment. Learners who need support could use 
Worksheet 2.4A, as this gives the words to use for 
the labelling. Some learners could be challenged to 
use Worksheet 2.4C where they have to draw the 
equipment as well as labelling it. Alternatively, you 
could allow learners to choose a worksheet.

If  you have access to Digital Classroom, learners 
could use the activity to find out how coffee can be 
made using a filter.

 Differentiation ideas: Learners who find it hard to 
label diagrams could use Worksheet 2.4A, which 
supports learners by including the labels to use 
on the sheet. Learners who are good at drawing 
diagrams could use Worksheet 2.4C, which asks 
learners to use the diagram in the Learner’s Book to 
make and label their own diagram.

 Assessment ideas: You can assess learners 
understanding of separating materials by filtering 
using Worksheets 2.4A, 2.4B or 2.4C, or by asking 
learners to draw and label a diagram showing how 
their simple filter worked.
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2 Think like a scientist 2: Make a layered 
filter (60 minutes plus 30 minutes)
Learning intentions: We are going to draw clear 
diagrams.

We are going to record observations in tables and 
diagrams.

We are going to use our results to say whether our 
predictions were correct or not.

We are going to do practical work safely.

Resources: Each group will need a two-litre plastic 
bottle with the conical top section cut off and pushed 
inside, some cotton wool or fabric, some sand, some 
small stones and a mixture of water and soil in a cup

Description: Read with learners the ‘Filtering waste 
water’ section in the Learner’s Book that explains 
how sand, gravel and rock is used to clean waste 
water. Then read ‘Think like a scientist 2: Make 
a layered filter’. This shows how learners can use 
different layers to make a filter to clean water.

Warn learners not to drink any of the water in 
this investigation and to take care of any sharp 
edges where the plastic bottles have been cut.

Learners should work in small groups to make a 
layered filter, then draw and label a diagram of their 
filter. Remind learners that diagrams should only 
show details that are important for the investigation. 
Ask learners to predict how clean the water will be 
when it comes out. Learners could draw and label 
what they predict the water will look like. After 
filtering, learners can draw and label a diagram of 
the water that comes out and write whether their 
prediction was correct.

Ask learners to predict how they could change 
the layers to improve their filter, then show their 
filter to another group and use the questions in the 
Learner’s Book to discuss their predictions before 
improving their filter.

Learners should improve their filter and then draw 
and label their new filter and their new prediction 
before filtering the dirty water again. Learners 
should again draw the water that comes through 
and record whether their prediction was correct.

 Practical guidance: Learners should use cotton 
wool or a piece of fabric at the bottom of their filter 
to stop any sand or gravel falling through. Filters 
with large sand layers will be more effective but will 
let the water through more slowly. Learners could 
draw diagrams of the filters while they wait for the 

water to drip through. After using their first filter, 
learners should take apart the filter and rinse the 
materials with clean water. Making and using the 
improved filter could be done in a separate lesson.

 Differentiation ideas: Learners who find it difficult 
to complete a fair test could work in a group with 
others who can provide support. Alternatively, these 
learners could work in a guided group with an adult.

Learners who find it difficult to cooperate in larger 
groups could work in pairs or groups of three.

Some learners could be challenged to draw and label 
their own new design for a better filter that uses 
different or extra materials.

 Assessment ideas: Use learners’ diagrams to assess 
their skills in drawing and labelling neat diagrams.

3 Workbook (30 minutes)
Learning intentions: We are going to find out how to 
separate a mixture of a solid and a liquid.

We are going to use our results to say whether our 
predictions were correct or not.

Resources: Workbook Topic 2.4

Description: Learners can use the Focus activity to 
put sentences that describe the process of filtering 
into the correct order. In the Practice activity, 
they identify whether predictions are correct or 
not. For the Challenge, learners must use their 
understanding of soluble and insoluble materials 
to explain whether filtering can be used to separate 
different mixtures.

 Assessment ideas: The Focus and Challenge 
activity can be used to assess learners understanding 
of filtering. The Practice activity can be used to 
assess learners’ skills in identifying correct and 
incorrect predictions.

Plenary ideas
1 Water charities (10 minutes)

Resources: Learner’s Book, photos or video from 
charities that help poor communities get access to 
clean water (search the internet for ‘drinking water 
charity’)

Description: Show learners the photo of dirty water 
in the Getting started section of the Learner’s 
Book. Explain that the people who live near this 
river in Ethiopia do not have clean running water 
and cannot easily buy bottled water to drink. Ask 
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learners to talk in pairs about what the people could 
do to make the water clean. Choose learners to 
share their ideas with the class. Learners should be 
able to suggest making a filter to clean the water. 
Look out for learners who suggest that when the 
water has been filtered it is safe to drink. Explain 
that it may still contain germs that could make 
people ill. The filtered water could be boiled to kill 
the germs but collecting the water, filtering and 
boiling it are a lot of work.

Explain that there are charities that help poor 
communities get clean water. Show learners photos 
or videos from charities that show clean well water 
or drinking water taps installed in villages.

2 Bottled drinking water (10 minutes)
Resources: Photos of factories that make bottled 
drinking water (search the internet for ‘bottled 
water factory’)

Description: Ask learners to talk about where 
they get drinking water from. In countries where 
tap water is unsafe to drink, learners may rely on 
bottled water. Show learners a photo of a factory 
producing bottled water. Ask ‘Can anyone see a 
problem with all these bottles of water?’. Explain, 
if  necessary, that many plastic bottles become 
litter and even recycling bottles uses lots of energy. 
If  your tap water is safe to drink, explain this to 
learners and tell learners that refilling bottles from 
the tap is better for the environment than buying 
new ones. If  your tap water is not safe to drink, 
explain that buying water in larger containers uses 
less plastic and that they can refill smaller bottles 
from the larger containers.

CROSS CURRICULAR LINKS

This topic has strong cross curricular links with 
geography. Learners could find out about regions 
or countries of the world with more rainfall and 
easy access to drinking water and those in dryer 
regions where access to clean water can be 
difficult.

Homework ideas
1 Talk with learners about how tea and coffee are 

made. Ask learners to find out how tea or coffee is 
separated from the liquid before drinking at home. 
Ask learners to draw a labelled diagram of the 
equipment used in their home.

 Coffee is often mixed with hot water before being 
passed through a filter, but in some countries a tall 
coffee pot with a long spout is used. The shape of 
the pot helps to keep the undissolved coffee in the 
pot. Some people use instant coffee which dissolves 
completely when mixed with hot water. A small 
sieve or tea strainer can be used to separate tea 
leaves from hot tea, but many people use a teabag. 
The material of the bag is a filter that keeps the tea 
leaves inside the bag.

2 Ask learners to make ‘Safe Drinking Water’ posters 
explaining where to find water that is safe to drink 
in the local area. If  you are in an area where the tap 
water is safe to drink, an alternative would be to 
ask learners to make posters that encourage people 
to reduce their use of plastic by buying less bottled 
water and drink tap water instead.
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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.



44

CAMBRIDGE PRIMARY SCIENCE 3: TEACHER’S RESOURCE 

Topic 2.5: Separating materials from rocks
LEARNING PLAN

Learning objective Learning intentions Success criteria

3ESp.01 Know that planet Earth 
is the source of all the materials 
we use and that many useful 
materials, including oil, natural 
gas and metals, come from or 
are found in rocks.

3TWSp.01 Ask scientific 
questions that can be 
investigated.

3TWSp.02 Know that there 
are five main types of scientific 
enquiry (research, fair testing, 
observing over time, identifying 
and classifying, and pattern 
seeking).

3TWSc.05 Use secondary 
information sources to research 
an answer to a question.

• Learners are going to find out 
where materials come from.

• Learners are going to ask 
scientific questions and work 
out which type of scientific 
enquiry can be used to find 
the answers.

• Learners are going to 
research answers to questions 
using books, video or the 
internet.

• Learners can name the source 
of all the materials we use.

• Learners can say where oil, 
natural gas, metal and some 
other materials are found.

• Learners can ask a scientific 
question and say which type 
of scientific enquiry can be 
used to find the answer.

• Learners can research answers 
to questions using books, 
video or the internet.

LANGUAGE SUPPORT

This topic provides an opportunity for learners to 
use and compare different non-fiction text types. 
Discuss with learners the strengths and weaknesses 
of the different texts used, including the use of 
organisational features such as subheadings, labelled 
diagrams, bullet points and paragraphs.
In this topic, learners will have to read many 
unfamiliar words, for example the names of metal 
ores or different types of plastic. Remind learners 
of strategies they should use to read unfamiliar 
words such as phonic knowledge, segmenting and 
contextual information.

Key words

flow chart: a diagram that shows things in order
oil: a black liquid found in the ground used as a 
fuel
ore: a rock from which metal can be extracted

aluminium: a very light metal
iron: a strong metal that can is used to make steel
smelting: heating and melting a metal ore to make 
pure metal
carbon: a material that is part of many natural 
materials including wood, coal and diamond
natural gas: a gas found underground that we use 
as a fuel
petrol: a liquid made from oil that we use as a fuel 
in cars 
diesel: a liquid made from oil that we use as a fuel 
in lorries and some cars
fuels: materials that we use by burning them
global warming: the warming of the Earth caused 
mainly by humans burning fuels from undergroundSAMPLE
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Common misconceptions

Misconception How to elicit How to overcome

Some learners may think that 
planet Earth is not the source 
of materials that come from 
animals, such as leather or wool.

Some learners may think that 
planet Earth is not the source of 
materials found in the air.

Listen to learners’ discussions 
during the starter activities. 
Listen out for learners who 
argue that a material comes 
from an animal ‘that just grows’.

Listen to learners’ discussions 
during the starter activities. 
Listen out for learners who 
argue that the air is not part of 
the Earth.

Ask learners ‘How does the animal 
grow? Where does it get it’s food?’. 
Explain, if necessary, that animals either 
eat other animals or plants and that 
plants are the source of all the food 
that animals eat. Plants make food from 
water and carbon dioxide using energy 
from the sun (photosynthesis). Planet 
Earth is therefore the source of all plant 
and animal material.
Explain that the air we breathe is part 
of something called the atmosphere 
(a layer of gases around our planet). 
Explain that the atmosphere is part of 
our planet and is held in place by the 
Earth’s gravity. You could point out that 
some planets, like Jupiter and Saturn, 
are only made of gases.

Starter ideas
1 What’s under the ground? (15 minutes)

Description: Ask learners to work in groups to make 
a list of things found under the ground including 
different types of rocks. Give learners five minutes 
to list as many things as they can, then take a 
suggestion from each group in turn and record all 
the ideas on the board. Use four headings ‘Human 
things, Animal things, Plant things and Other 
things’.

2 Getting Started (20 minutes)
Resources: Learner’s Book

Description: Read with learners the Getting Started 
section of the Learner’s Book. This shows how 
to draw flow charts to show where material come 
from. Ask learners to choose materials they know 
about and draw flow diagrams to show where they 
come from. Ask learners to look at each other’s flow 
diagrams and discuss whether they agree.

Explain to learners that all materials are either 
found in the ground, sea or air or are made from 
things that are found in the ground, sea or air.

Challenge learners to think of materials that 
do not originally come from planet Earth (see 
misconceptions about animal materials and 

materials from the air in common misconceptions 
above). The only materials on Earth that have not 
come from the Earth are meteorites and rocks 
brought back from the Moon.

Main teaching ideas
1 Think like a scientist 1: Asking questions 

about metals (60 minutes)
Learning intentions: We are going to find out where 
materials come from.

We are going to ask scientific questions and work 
out which type of scientific enquiry can be used to 
find the answers.

We are going to research answers to questions using 
books, video or the internet.

Resources: Learner’s Book, books or videos about 
metals, access to the internet

Description: Read with learners the ‘Materials 
from the Earth’ section of the Learner’s Book. 
This explains how metals are extracted from metal 
ores found in the ground. Aluminium and iron are 
used as examples. Ask learners whether they can 
name any other metals. Then read ‘Think like a 
scientist 1’. This shows some samples of different 
metals and gives some model questions about 
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metals. Ask learners to choose a metal and write 
some questions about it. Ask learners to say which 
of the five types of scientific enquiry they will use to 
find the answers. Explain, if  necessary, that they will 
use research. Show learners the resources they can 
use then give learners time to find the answers and 
present these answers on a poster about their metal.

 Practical guidance: Ask learners to search the 
internet using the words ‘copper ore for kids’, 
‘copper facts for kids’ or ‘copper uses for kids’.

Remind learners how to use the internet safely. 
If your school has an internet safety policy, 
then remind learners of any relevant rules.

 Differentiation ideas: You can support learners 
who find it difficult to use non-fiction sources by 
asking learners to research more well-known metals 
such as gold, silver or copper. Identify a child-
friendly website for these learners to use.

Challenge learners who are good at reading non-
fiction to find out about more unusual metal such 
as titanium or platinum. You could also ask these 
learners to find out the difference between a pure 
metal and an alloy.

 Assessment ideas: While learners are working, you 
can assess learners’ research skills by talking with 
learners about their work. You can assess learners’ 
questioning skills and understanding later by 
marking their work.

2 Think like a scientist 2: Researching 
plastic (60 minutes plus 25 minutes for 
the Workbook)
Learning intentions: We are going to find out where 
materials come from.

We are going to ask scientific questions and work 
out which type of scientific enquiry can be used to 
find the answers.

We are going to research answers to questions using 
books, video or the internet.

Resources: Learner’s Book, books or videos about 
plastic, access to the internet (for information about 
bioplastic and inventors search the internet for ‘Elif  
Bilgin’ a young Turkish inventor, and ‘Marinatex’ 
a bioplastic made from fish waste), Workbook: 
Topic 2.5

Description: Read with learners the ‘Oil and 
natural gas’ section of the Learner’s Book. This 

explains how oil and gas are extracted and how 
they are used, including how oil can be made into 
plastic. Then read ‘Think like a scientist 2’ which 
encourages learners to ask questions about plastic. 
Record some of the learners’ questions about 
plastic on the board. The Learner’s Book mentions 
bioplastic and contains some question starters that 
learners can use. If  necessary, model how to use the 
question starters by linking learners to bioplastic. 
Write ‘What is bioplastic?’ and ‘Who invented 
bioplastic?’ on the board.

Learners can use books, video or the internet to 
research the answers to their questions. Learners 
should record their questions and answers and these 
can be discussed at the end of the activity.

Remind learners how to use the internet safely. 
If your school has an internet safety policy 
remind learners of any relevant rules.

Learners can use the Workbook exercises to find 
out about cobalt and where it comes from. Cobalt 
is a metal used to make mobile phone batteries. 
Learners can answer the questions to show their 
understanding of where cobalt comes from.

If you have access to Digital Classroom, learners 
can use the activity Solids, liquids and gases to 
identify which oils and natural gas related materials 
are solids, which are liquids, and which are gases.

 Practical guidance: Ask learners to search the 
internet using the words ‘plastic facts for kids’, 
‘types of plastic for kids’ or ‘plastic uses for kids’.

 Differentiation ideas: You can support learners 
who find it difficult to access non-fiction sources 
by asking learners to research ‘Why is plastic a 
problem?’ and ‘Why recycle plastic?’. Identify 
a child-friendly videos on the internet for these 
learners to use. Search for ‘plastic recycling for kids’ 
or ‘plastic problems for kids’.

Challenge learners who are good at reading non-
fiction to find out about the names of different types 
of plastic and how they are used.

 Assessment ideas: While learners are working, you 
can assess learners research skills by talking with 
learners about their work.

For the workbook activities, you can assess learners’ 
research skills by helping learners to answer 
questions they are finding difficult to answer and by 
marking their work.
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3 Role play: Where do materials come 
from? (30 minutes)
Learning intentions: We are going to find out where 
materials come from.

Description: Help four learners to demonstrate how 
to do a simple role play presentation showing where 
a material, for example paper, comes from. 

First learner ‘I am paper. Where do I come from?’

Second learner ‘I am wood. Paper is made from 
wood but where does wood come from?’

Third learner ‘I am a tree. Wood comes from trees 
but where do trees come from?’

Fourth learner ‘I am the ground. Trees grow in the 
ground.’

Learners can now work in small groups to 
choose a material and make up their own role 
play presentation similar to the example. Give 
learners ten minutes to prepare and rehearse their 
presentations, then allow each group to present their 
role plays to the class.

 Assessment ideas: Assess whether learners have 
understood where materials have come from by 
observing their preparations and watching their 
role plays.

Plenary ideas
1 Reflection (5 minutes)

Resources: Learner’s Book

Description: Ask learners to think about using 
books, video or the internet for research. Ask 
‘Which is easiest to use and why?’. Discuss with 
learners the positives and negatives of each as a 
research resource. Books with an index are easy to 
search, but may not contain the right information. 
A video shows pictures to illustrate the information, 
but cannot be searched, it has to be watched from 
the beginning. The internet has a lot of information, 
but it can be hard to find information presented 

at the right level. Many websites are written for 
adult readers.

2 The problem with fuels from 
underground (5 minutes)
Resources: Learner’s Book

Description: Reread with learners the ‘Oil and 
natural gas’ section of the Learner’s Book which 
introduces the concept of global warming. Ask 
learners ‘What do you know about global warming? 
Have you heard of climate change?’ Discuss 
learners’ understanding and explain, if  necessary, 
that global warming is causing the ice to melt into 
the sea making the level of the sea rise. Explain 
that it is also causing many plants and animals to 
become extinct. Ask learners ‘Is there anything 
we can do to help?’. Explain, if  necessary, that 
using less fuel, by using vehicles less and by using 
less electricity, will help. Encourage learners not 
to waste electricity by making sure they turn off 
electrical devices that are not being used and they 
switch off lights when leaving a room.

CROSS CURRICULAR LINKS

This unit has clear links with geography work on 
how land is used and the human impact on the 
environment. Learners could find out about how 
quarrying, mining and logging affect the natural 
habitats of plants and animals.

Homework ideas
1 Ask learners to identify different metals they can 

find at home. Learners can draw and label objects 
made of different metals.

2 Ask learners to find out which fuels are used at 
home. They could find out which fuel is used to heat 
their home, which fuel they use for cooking and 
which fuels they use for transport.SAMPLE
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PROJECT GUIDANCE: DESIGNING A REUSABLE OBJECT

3SIC.04 Talk about how science helps us 
understand our effect on the world around us.

Read with learners the project in the Learner’s 
Book. This explains the difference between 
disposable and reusable objects and explores the 
consequences of using long lasting plastic to make 
disposable objects.

Talk with learners about materials that last a long 
time such as plastic, rock and metal, and those 
that do not such as wood, paper, card and some 
bioplastics. Then asks learners to design a reusable 
object or a disposable object made from a better 
material than plastic. Learners can create a poster 
that shows their objects and records the material 
used to make it and why that is a good material to 
use.
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