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1 The human body
  1.1  The circulatory system
We are going to...

• describe the parts of the circulatory system and their functions

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

• measure pulse rates and record results in tables

• make a prediction and plan a fair test on the effect of exercise on pulse rate

• use results to say if the prediction was accurate 

• describe any patterns in results and use results to make a conclusion 

• find information to answer a scientific question

• ask a question to investigate and find the answer.

blood
blood vessels
carbon dioxide

circulation
circulatory system
heart

oxygen
pressure
pulse

2
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Getting started

The parts inside your body are called organs. The body organs  
do different jobs to keep you alive and healthy. Discuss these  
questions with a partner. Be prepared to share your ideas  
with the class.

1 Which organ is found in the head?
2 Which organs are found in the chest?
3 Which organ pumps blood around the body?
4 Name two organs in the digestive system.

Parts of the circulatory system
The circulatory system carries food and oxygen to all parts of 
your body. It also carries waste substances that your body does 
not need. The circulatory system has three main parts:

• the heart

• blood vessels

• blood.

The heart
Put your hand on your chest. Can you feel your 
heart beating? Why does your heart beat? 

Make a fist with your hand. That’s how big 
your heart is. Your heart is found inside your 
chest, slightly to the left. It is protected by 
the ribs.

Your heart is a special muscle. Its job is to 
pump blood through your body. This process 
is called circulation. Every time the heart 
muscle contracts to pump blood, you can 
feel a heartbeat. It takes less than a minute 
to pump blood to every part of your body. 
The heart does this all the time and never stops. 

to
lungs

from
lungs

to
body

from
body

blood
without
oxygen

blood
carrying
oxygen

1.1  The circulatory system
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1   The human body 

The heart has two sides. The left side 
pumps blood that contains oxygen 
all around the body. The right side 
pumps blood without oxygen to the lungs 
only. The drawing shows the flow of blood in 
the heart. When you look at the drawing, 
remember that the left side of the drawing 
shows the right side of the heart and the 
right side of the drawing shows the left side 
of the heart.

Blood vessels and blood
Blood is a red liquid that flows around the body. 
The blood carries food particles and oxygen to all 
parts of the body. It also picks up waste products, 
such as carbon dioxide, from the body and carries 
them to organs which can get rid of them. 
Carbon dioxide is a waste gas that the body must 
get rid of. The kidneys and lungs are body organs 
that help the body get rid of waste products. 

Blood moves through the body in the blood vessels. 
Look at the inside of your wrist. Sometimes you can 
see the blood vessels through your skin. 

There are three kinds of blood vessels: 

• arteries

• veins

• capillaries.

blood
carrying
oxygen
from the
lungs

blood
without
oxygen

heart lungs

Why must the 
heart pump blood around 

the body?
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1.1  The circulatory system

Each kind of blood vessel has a 
different structure and function 
in the body. 

The blood vessels run from the 
heart to the lungs, around the 
body and back to the heart. 
Blood always moves along the 
same pathway in the blood 
vessels. 

• The heart pumps blood in 
arteries to the lungs to pick 
up oxygen.

• The oxygen-rich blood travels 
back in veins from the lungs 
to the heart. These are the only 
veins that carry blood with oxygen.

• The heart pumps the oxygen-rich 
blood in other arteries to the rest 
of the body.

• The blood from the rest of the body, which is now 
low in oxygen, travels back to the heart in veins.

Questions
1 a What does the heart do? 

b Why does it do this? 
2 What is a heartbeat? 
3 Why does the heart pump blood to the lungs before it pumps 

blood to the rest of the body?
4 Why do we need three different types of blood vessels?  
5 Describe to your partner the pathway of blood around the 

body. Make a cycle diagram to show this pathway.

Thin elastic
muscular wall

Small vein

Capillaries – joins arteries 
and veins. Very narrow 
with thin walls to allow 
substances like oxygen and 
food to move through them

Vein – carries blood containing 
wastes, such as carbon dioxide, 
from the body towards the heart

Artery – carries blood 
containing food and 
oxygen away from 
the heart to the body

Thick elastic
muscular wall

Small artery
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1   The human body 

Circulatory systems of other animals
Many vertebrates have a similar circulatory system to ours. 
The pictures show the circulatory systems of a fish, a frog and bird.

FISH

body capillaries

gill capillaries

heart

artery

vein

BIRD

body capillaries

heart

artery

vein

lung capillaries

FROG

body capillaries

heart

artery

vein

lung and skin capillaries

Activity 1

Compare circulatory systems of some vertebrates

Work with a partner. Look at the drawings of the circulatory systems of 
different vertebrate animals, then discuss the questions. 

1 Which parts of the animal circulatory systems are the same as the 
human circulatory system?

2 How are the animal circulatory systems are different to the human 
circulatory system? Explain this to a partner.

How am I doing?

Answer ‘well’, ‘okay’ or ‘I need help’ to each of the questions below. 

How well can I:

• identify the parts of the circulatory system in humans and other vertebrates? 
• explain how the animal circulatory systems are different to the human 

circulatory system? 
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1.1  The circulatory system

Heartbeat and pulse
Your heart beats about 90 times a minute. When 
you are grown up it will beat about 70 times a minute. 
When you run around, your body needs a lot more 
food and oxygen. The more active you are, the more 
often your heart needs to beat to supply enough food 
particles and oxygen from the blood.

You can count your heartbeats by feeling your pulse. 
Your pulse is caused by the pressure of the blood as 
the heart pumps it to the rest of the body.

Two good places to find your pulse are on the side of 
your neck and the inside of your wrist. When you find 
your pulse you will feel a small beat under your skin. 
Each beat is caused by the contraction of your 
heart muscle.

Measuring pulse rate

You will need:
a watch or timer that can time seconds

1 Find your pulse on your wrist or neck.
2 Count how many beats you feel in 

one minute. 
Repeat this three times.

3 Record the results in a table. Is the 
number of beats the same each time? 

4 Compare your measurements with 
others in your class.

Think like a scientist 1
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1   The human body 

How am I doing?

Choose a card to answer the questions.

How well can I:

• measure pulse rate? 
• explain the difference between heartbeat and pulse? 

I get it! I can even explain to others.

I need a little more help.

I don’t understand it. I need a lot of help.

Questions

1 What is the difference 
between heartbeat and pulse?

2 Did everyone in your group 
have the same pulse rate? 
Why do you think this is?

3 Work out your average 
pulse rate from the 
measurements you made.

4 Which type of scientifi c 
enquiry did you use in 
the investigation?

Continued I could feel my heart 
beating faster after I ran 
to catch the school bus 

this morning.

SAMPLE
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1.1  The circulatory system

How are we doing?

As a group, choose one the faces as your answer to each of 
the questions. 

Could we make a prediction with reasons?  

• Could we identify the different variables in the investigation?  
• Could we choose suitable materials and equipment to use? 
• Could we say how to record and present our results?  
• Did we work together to plan and carry out the investigation? 

 or  or 

How does exercise affect pulse rate?

Plan a fair test investigation to find out how doing exercise affects 
our pulse rate. 

1 a Make a prediction to answer the question you are going 
to investigate. Say why you made this prediction. 

b How will you test your prediction? 
2 Identify the variables in your investigation that you will:

• measure
• change
• keep the same.

3 Identify the equipment you will need. 
4 Decide how you will record and present your results. 
5 Carry out your investigation and present your results. 

Questions

1 Was your prediction correct?
2 Describe any pattern you could see in the results.
3 What conclusion could you make from your results?
4 Which two types of scientifi c enquiry did you use in the investigation? 

Explain your answer.

Think like a scientist 2
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1   The human body 

Activity 2

Identify other factors that affect pulse rate

You have found out that exercise affects pulse rate. 
What other factors can affect pulse rate? 
How do these factors affect pulse rates? 

Do some research to find the answer. 

Report back to the class on your findings.

Ask and investigate a question

You have investigated how exercise affects pulse rate. With a 
partner, think of another question about heartbeats and pulse 
rates that you would like to find the answer to. Decide on the 
type of investigation you will use to answer your questions; 
for example, a fair test, doing research or observing over time.

Find out the answer to your question. 
Make a presentation to share with the class about your findings.

Think like a scientist 3

What did I do to help my group in the practical tasks? 
Why did I choose to help them in this way?

SAMPLE
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1.1  The circulatory system

Look what I can do!

 I can describe the parts of the circulatory system and their functions.

 I can say how the circulatory systems of other animals are similar to ours.

 I can measure pulse rates.

 I can record results in tables.

 I can plan a fair test on the effect of exercise on pulse rate.

 I can make a prediction about how exercise affects pulse rate.

 I can use results to say if the prediction was accurate. 

 I can describe any patterns in results.

 I can draw a graph of results.

 I can use results to make a conclusion. 

 I can find information to answer a scientific question.

 I can ask a question to investigate and find the answer.

SAMPLE
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  1.2  The respiratory system 
We are going to...

• describe how the respiratory system works 

• make and explain a model of breathing

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

• measure breathing rate 

• do practical work safely 

• record results in a table 

• draw a line graph of results 

• use results to make a conclusion

• find information to answer a scientific question.

Getting started

1 Draw a picture of the lungs. 
2 Tell a partner the following:

• why you drew the lungs that way
• what happens to the lungs 

when we breathe in and out.

breathing
breathing rate
diaphragm
lungs
windpipeSAMPLE
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1.2  The respiratory system

Parts of the respiratory 
system
The human respiratory system contains these parts:

• two lungs

• air tubes leading from the mouth and nose to 
the lungs

• muscles in the chest that allow air to 
move in and out of the lungs.

The lungs and breathing
We use our lungs for breathing. We need to breathe 
to stay alive. We breathe in and breathe out. 

The lungs are in the chest. They are protected by the ribs. 
The lungs are like stretchy sponges that fill up with air.

Activity 1

Investigate breathing

You will need:
• a balloon

1 Put your hands on your rib cage.
2 Breathe in. What do you feel? 
3 Now breathe out. What do you feel? 
4 Breathe in again. Hold the balloon to 

your mouth and breathe out. 
What happens to the balloon? 

What does this show you?

lung

windpipe

diaphragm
muscle

nose
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1   The human body 

Continued

Questions

1 When you breathe in, does your chest get bigger or smaller? 
Why do you think this is so? 

2 When you breathe out, does your chest get bigger or smaller? 
Why do you think this is so? 

3 Explain how we are able to blow up a balloon.

Breathing
We need oxygen to live. When we breathe in, oxygen gas from 
the air moves into the blood vessels in the lungs. Blood carries the
oxygen to the heart and then to the other parts of the body.

As your body uses up oxygen, it makes carbon dioxide. The blood 
carries the carbon dioxide back to the lungs. We get rid of carbon 
dioxide in the air we breathe out.

windpipe

diaphragm

Air leaves the body 
through the nose or 

mouth
Air from the lungs 
moves up the 
windpipe

The ribs move 
downwards 
and inwards

 The diaphragm 
muscle relaxes 

and moves 
upwards

The chest gets 
smaller and air is 
pushed out of 
the lungs

Air enters the 
body through the 

nose or mouth

The air goes down 
the windpipe and 
into the lungs

The diaphragm 
muscle contracts 

and moves 
downwards

The ribs move 
upwards and 
outwards

The chest gets 
bigger and the 
lungs fill with air

breathing in breathing out

SAMPLE
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1.2  The respiratory system

Make a model to explain breathing

You will need:
a plastic bottle, a narrow plastic tube or straw, an elastic band, scissors, 
two balloons, electrical tape, sticky putty or plasticine play dough®

1 Cut the bottom off the plastic bottle.

Safety: Take care not to cut yourself with the scissors or sharp 
edge of the cut bottle.

2 Tie a knot in the narrow end of one balloon and cut off the 
other end.

3 Stretch the newly cut end of the balloon around the bottom of 
your plastic bottle. Use the electrical tape to fi x the balloon in 
place. 

4 Put a plastic tube or straw in the neck of the other balloon and 
fi x it in place with the elastic band. Be sure not to make the 
elastic band so tight that it crushes the straw. The air must 
fl ow through, so blow gently through the straw to see if the 
balloon infl ates.

5 Put the straw and the balloon into the neck of the bottle. Put 
the play dough around the neck of the bottle to seal the bottle. 
Again, make sure that you don’t crush the straw.

6 a Pull on the bottom balloon and observe what happens.
b Let go of the balloon. What happens? 

Questions

1 Which part of model represents the following parts of the 
human respiratory system:

a lungs? 
b the chest cavity? 

c the windpipe? 
d the diaphragm muscle?

2 Which parts of the chest that are also involved in breathing 
are not shown by the model?

3 Explain how your model shows the breathing process.

Think like a scientist 1

SAMPLE
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1   The human body 

How am I doing?
Was I able to measure my breathing rate accurately? 

• Was I able to draw line graph of my results? 
• Was I able to use my results to make a conclusion for the investigation? 
• Do I know how exercise affects breathing rate?

7 Use your results to write a 
conclusion for the investigation. 

8 Suggest another factor that 
could affect a person’s 
breathing rate. Think about 
athletes and sports players. 

9 Which type of scientifi c enquiry 
did you use in the investigation?

10 Name another body system 
you have learnt about that is 
also affected by exercise.

Continued

How have the practical activities helped me to learn 
about the respiratory system?

Activity 2Find out how other animals get oxygen

Use books and the internet to find out 
the answer to Sofia’s question. 
Find information about two animals that get oxygen 
in a different way to humans. 

Make a poster to show the class what you find out.

We breathe in and out about 16 times every minute. The number 
of times we breathe in and out in one minute is called our 
breathing rate. Our breathing rates changes depending on how 
much oxygen our body needs. 

Investigate breathing rate 

You will need:
a timer or watch with a second hand

1 Count the number of breaths you take per minute, while at rest. 
Record the measurement in a table. 

2 Run on the spot for two minutes and then stop. Count and 
record the number of breaths per minute. 

3 Run on the spot for another two minutes and then stop. 
Count and record the number of breaths per minute.

4 Wait two minutes and measure and record your breathing 
rate again. Do this again after another two minutes. 

5 Draw a line graph of your breathing rate. 
6 a When was your breathing rate lowest? 

b How did exercise affect your breathing rate? 
Suggest a reason for this. 

c Use your graph to work out how long it would take for 
your breathing rate to get back to normal after you 
stopped exercising.

Think like a scientist 2

Do other animals get 
oxygen the same way 

as we do?

SAMPLE
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1.2  The respiratory system

How am I doing?
Was I able to measure my breathing rate accurately? 

• Was I able to draw line graph of my results? 
• Was I able to use my results to make a conclusion for the investigation? 
• Do I know how exercise affects breathing rate?

7 Use your results to write a 
conclusion for the investigation. 

8 Suggest another factor that 
could affect a person’s 
breathing rate. Think about 
athletes and sports players. 

9 Which type of scientifi c enquiry 
did you use in the investigation?

10 Name another body system 
you have learnt about that is 
also affected by exercise.

Continued

How have the practical activities helped me to learn 
about the respiratory system?

SAMPLE
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1   The human body 

Look what I can do!

 I can describe how the respiratory system works. 

 I can make and explain a model of breathing.

 I can show that breathing involves two different stages, breathing in and 
breathing out.

 I can measure breathing rate. 

 I can do practical work safely. 

 I can record results in a table. 

 I can draw a line graph of results. 

 I can use results to make a conclusion.

 I can find information to answer a scientific question.

SAMPLE
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1.3  The reproductive system

  1.3  The reproductive system
We are going to...

• describe body changes that happen during puberty

• name the parts of the reproductive system.

Getting started

Think about what you already know about 
reproduction and write down your answers 
to these questions. 

1 What is reproduction?
2 Why do living things need to reproduce?
3 Reproduction is part of the life cycle of 

all living things. 
Look at the picture of the human 
life cycle.
a Which stage of the life cycle are you 

in now? 
b Which stage or stages are your family members in?

fertilisation
hormones
menstruation
ova
puberty
reproductive system
sperm SAMPLE
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1   The human body 

Growing and developing
When you were born you were 
very small. You couldn’t walk 
or talk or do anything for 
yourself. Now you are much 
bigger and can do many 
things for yourself. 

Throughout your childhood 
you continue to grow and 
develop. You not only grow 
taller and heavier, but your 
body changes in other ways 
too. Some of the changes 
mean that you are becoming an adult and 
will be able to reproduce. This stage in your life is called puberty. 

Puberty starts at different ages in boys and girls. In boys, puberty 
usually starts when they are about 13 years old. In girls, puberty 
often happens from the age of 11. The changes that happen 
during puberty don’t happen all at once, but in stages. These 
changes are caused by chemicals in your body called hormones. 

The first change you will notice is that you grow very fast. Boys 
can easily grow 10  cm in a year. Girls can grow up to 12 cm in a 
year as puberty starts.

One of the other changes you will notice is that your body grows 
more hair. In boys, hair begins to grow on the face, armpits and 
other parts of the body. In girls, hair begins to grow in the armpits 
and other parts of the body. 

Your skin can also get oily. Many boys and girls get pimples 
during puberty. 

A boy’s shoulders and chest will get broader as his body muscles 
develop. His voice will change and become deeper. 

A girl’s hips will get wider and she will start to develop breasts. 
Her voice will also become a little deeper.

mean that you are becoming an adult and 
will be able to reproduce. This stage in your life is called puberty. 

SAMPLE
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1.3  The reproductive system

Activity 

What do you know or want to know about puberty?

1 Write one or two sentences to explain in your own words  
what puberty is. 

2 Make a table to compare your body before puberty with the  
changes you can expect in your body during puberty. 

3 Write down a question you have about puberty on a piece  
of paper. Fold up the paper and give your question to your  
teacher. In the next lesson, your teacher will discuss  
answers to the questions your class has asked. 

How am I doing?

Answer ‘Very well’, ‘Quite well’ or ‘I need help’ to these questions:

• How well can I explain what puberty is?
• How well can I identify the body changes that happen during puberty?

Changes in the reproductive system 
There are also important changes that take place inside the  
bodies of boys and girls during puberty. These changes happen in 
the reproductive system and make it possible for a boy to become  
a father and for a girl to become a mother when they are older.

The main job of the reproductive system is to make special cells  
called sex cells that are needed for reproduction. In males, the sex  
cells are called sperm. In females, the sex cells are called eggs or  
ova (one egg is called an ovum). During reproduction, a sperm  
and an egg join together to form a new living being that will grow  
into baby. This process is called fertilisation.

A boy’s body starts to make sperm during puberty. In girls, ova  
start to develop. Menstruation in girls starts about a year after  
puberty begins. This is when an unfertilised egg is released  
from the body together with the lining of the uterus, which  
causes some bleeding. Menstruation happens about once a  
month but is often not regular until a girl is older.

SAMPLE
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1   The human body 

What did I learn about myself in the different activities?
Have I changed any ideas I used to have about puberty and 
the reproductive system?

Look what I can do!

 I can describe body changes that happen during puberty.

 I can name the parts of the reproductive system.

The male reproductive system
The male reproductive organs include:

• two testes, which produce the sperm  
(one is called a testis) 

• the sperm duct, which carries the  
sperm to the penis

• the penis, which transfers the sperm  
into the female’s body. 

The diagram shows the parts of the  
male reproductive system.

The female reproductive system
The female reproductive organs include:

• ovaries, which produce the  
ova or egg cells 

• the uterus or womb,  
where the baby develops

• oviducts, where fertilisation  
takes place 

• the birth canal, which  
receives the sperm from  
the male and through which  
the baby is born.

The diagram shows the parts  
of the female reproductive system.

testis

sperm duct

penis

ovary

oviduct

uterus uterus lining

birth canalSAMPLE
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1.3  The reproductive system

Questions
1 What is the main job of the reproductive system? 
2 a What are the male sex cells called?

b What are the female sex cells called?
3 Which part of the male reproductive system has the following functions?

a makes sex cells
b carries sex cells to the penis
c where the sperm leave the body 

4 Which part of the female reproductive system has these functions?
a makes sex cells
b where fertilisation takes place 
c where the baby develops
d where the sperm enters the body 

What did I learn about myself in the different activities?
Have I changed any ideas I used to have about puberty and 
the reproductive system?

Look what I can do!

 I can describe body changes that happen during puberty.

 I can name the parts of the reproductive system.

SAMPLE
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  1.4  Diseases
We are going to...

• find out about types of living things that cause diseases

• find information about diseases

• find out how our body stops us from getting infectious diseases

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

• group methods to prevent diseases

• draw a dot plot of results

• learn how to avoid being bitten by insects.

Getting started

Write down the answers to the questions, 
then discuss your ideas with a partner before 
sharing them with the class. 

1 The boy in the picture has chicken pox. 
Have you ever had chicken pox or any 
other similar disease? 

2 What were the signs that you were ill? 
3 Chicken pox is an infectious disease. 

What does this mean?

barrier defence
host hygiene
mucus parasite
repellent vector

then discuss your ideas with a partner before 

SAMPLE
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1.4  Diseases

Living things that cause disease
Diseases stop our bodies from working properly. There are 
different kinds of living things that cause disease. They infect 
other living things and grow and reproduce on or in the body of 
the living thing that they infect. Any living thing that lives on or 
in the body of another living thing is called a parasite. The living 
thing that a parasite infects is called the host.

Bacteria are very small living things that we 
can only see using a microscope. Bacteria 
cause diseases such as cholera and pneumonia. 
Not all bacteria are harmful. 

Viruses are even smaller than bacteria. 
All viruses are harmful and cause diseases 
in humans, animals and plants. Some viruses 
even infect bacteria! Humans get flu, chicken 
pox and measles from viruses.

The yeast that we use to make bread rise is 
a fungus. Mushrooms that we eat are also 
fungi. But some fungi are parasites that cause 
diseases. Ringworm in humans and animals, 
athlete’s foot in humans and rusts in plants are caused by fungi. 

There are other kinds of parasites that also cause infectious 
diseases. Malaria and dysentery are two diseases caused by 
these parasites.

Questions
1 a What is a parasite?

b Why are viruses and some bacteria and fungi parasites?
2 Make a table of the different kinds of living things that cause diseases 

and name two examples of a disease that each one causes.SAMPLE
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Activity 1

Find information about diseases 

Do some research to find out the following:

• the word we use to describe any living thing that causes a disease
• the names of the parasites that cause malaria and dysentery
• how the parasites that cause malaria and dysentery are spread.

The body’s defences against diseases
Our body has different ways to stop us 
from being infected with diseases. 
We call these the body’s 
defences against diseases.  

Skin - the skin acts as a 
barrier to stop germs from 
getting into the body

Acid - acid in the stomach 
kills any germs in food we 
have eaten

Mucus - sticky mucus in our 
noses, windpipe and other air 
passages traps germs

Tears - our tears contain a 
chemical substance that kills 
some bacteria

There are bacteria 
and other living organisms 

all around us that 
cause disease.

So why are we 
not ill all the time?

SAMPLE
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Controlling the spread of diseases 
Diseases can be spread by body contact and in food, in water and in the air. 
There are different ways we can help to control the spread of diseases.

Good hygiene
Many diseases are spread in food, water and body fluids. We can help 
prevent the diseases from spreading by good hygiene. This means keeping 
yourself and the things around you clean.

These are some of the things we can do: 

• Wash your hands with soap and water before eating or working with food 
and after going to the toilet. Also dry your hands well on a clean towel. 

• Wash your hands after handling animals, cleaning up animal wastes 
or gardening,

• Wash raw unpeeled fruits and vegetables before eating them. 

• Keep food covered. 

• Do not leave food at room temperature, especially when the weather is hot, 
as bacteria and fungi grow faster when it is warm. 

• Keep the kitchen, toilet and surroundings clean.

• Wash knives and working surfaces in the kitchen with hot soapy water 
after you have used them. 

• Only drink safe, clean water. Boil water from rivers or reservoirs, or treat 
it with bleach to kill germs.

• Do not use rivers or other types of water as a toilet.

• Cover your nose and mouth with a tissue when you cough or sneeze. 
If you do not have a tissue, cough or sneeze into your elbow, not 
your hand. 

• Keep wounds covered with a plaster and do not 
touch other people’s open wounds.SAMPLE

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

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



28

1   The human body 

How can I use what I have learned in the future?
Did I learn anything that can help other people?

Activity 2

Group methods to prevent diseases 

We use different methods to prevent the spread of different types of diseases.

Sort and group the hygiene methods you have learnt about into these groups:

• Ways to prevent diseases spread in food.
• Ways to prevent diseases spread in water
• Ways to prevent diseases spread in body fl uids

Present your answer in the form of a table.

Analyse hygiene methods that people use

Class 5 did a survey of people in their local community to find out which 
hygiene methods people used. These are their results. 

Method to prevent infectious diseases Number of people who use 
the method 

wash hands after going to toilet 10

wash hands before working with food 5

wash hands after working with food 4

keep the kitchen, toilet and surroundings clean 12

cover nose and mouth when coughing or sneezing 7

1 Draw a dot plot of the results. 
2 a Which hygiene method do most people use? 

b Which hygiene method do fewest people use?
3 Why do you think people should wash their hands with soap and water 

and not just water?
4 Why should people wash their hands before and after working with food? 
5 Why should we cover our nose and mouth when we cough or sneeze?
6 Why do you think it is important to dry our hands well with a clean towel?

Think like a scientist

SAMPLE

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

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



1.4  Diseases

29

How are we doing?

Ask your partner these questions:

• Can you draw a dot plot of results? 
• Can you say why we should use the different hygiene methods 

to prevent diseases spreading?

Continued

Preventing insect bites
Some serious diseases, such as malaria, 
yellow fever and sleeping sickness, are 
spread by insects. Malaria and yellow 
fever are spread by mosquitoes. Sleeping 
sickness is spread by the tsetse fly. The 
insects don’t cause the disease, but they 
spread the disease parasite when they 
bite you. The insects also do not get the 
disease themselves. We say the insects are vectors. 

The best way to prevent a disease spread by 
insects is not to get bitten. These are some of 
the ways you can prevent insect bites:

• sleep under bed nets

• wear long sleeves and long trousers

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

• use insect repellents on your skin to keep insects away

• burn mosquito coils to keep insects away.

How can I use what I have learned in the future?
Did I learn anything that can help other people?

vectors. 

SAMPLE
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Look what I can do!

 I can name types of living things that cause diseases.

 I can find information about diseases.  

 I can say how our body stops us from getting infectious diseases.

 I can describe things we can do to prevent diseases from spreading.

 I can group methods to prevent diseases.

 I can draw a dot plot of results.

 I can say how to avoid being bitten by insects.

Project: The circulatory system 

Part 1: Discovery of how the circulatory system works
People have tried to explain  
how the circulatory system  
works for more than two  
thousand years. One of  
the main books of Chinese  
medicine, written 2600 years  
ago, stated that ‘all of the  
blood in the body is pumped  
by the heart, completes a circle  
and never stops moving’.

Galen was a surgeon and  
doctor who lived in what is  
now modern-day Turkey about  
1900 years ago. At that time, scientists already knew that there two  
types of vessels in the body – arteries and veins. Galen thought that the 
liver produced blood that was then carried to the rest of the body in the 
veins. The body then used up the blood for energy as it flowed to the 
different organs. Galen also stated that the arteries contained blood,  
not air, which was what earlier scientists had thought. He understood  
that blood went from one side of the heart to the other side of the heart, 
but he didn’t know how that happened. He thought there were tiny holes  
in a wall between two sides of the heart.

SAMPLE
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Project

Continued 

Ibn al-Nafis was an Arab physician from Syria who lived 800 years ago. 
In about the year 1240 he discovered that blood moves from the right side 
of the heart to the lungs and back to the left side of the heart. He was the 
first person to challenge Galen’s idea that blood could pass directly from 
the right side of the heart to the left side of the heart. 

William Harvey was an English doctor who lived 400 years ago. At that 
time doctors and scientists thought that the lungs moved the blood around 
the body. They also thought the heart’s job was to control our feelings. 
Harvey observed water pumps in London which gave him the idea that 
the heart pumped blood around the body. He studied the heart and blood 
vessels and carried out experiments. He was very thorough in his work and 
spent many hours repeating experiments and going over every detail. He 
also read the work of early doctors to help him build up his own ideas. 

Harvey’s results showed him that the heart works by muscle contraction 
to pump blood to body organs and that blood is carried away from heart 
by arteries and returns to heart through veins. He observed that in one 
hour the heart pumps more than the body’s weight in blood. This showed 
him that the body did not use up the blood that flowed to body organs. In 
1628 Harvey explained how blood flows in one direction throughout the 
body and that gases enter and leave the blood in the lungs. 

Just over 30 years later, in 1661, an Italian scientist called Marcello 
Malpighi used a microscope to observe capillaries for the first time. He 
suggested that capillaries connected the arteries and veins which allowed 
the blood to flow back through the body in a continuous pathway. We 
now know that he was correct.

Questions

1 a What incorrect ideas did doctors and scientists have about 
circulation up to 400 years ago?

b What correct ideas did doctors and scientists have about 
circulation before William Harvey’s discoveries?

2 Compare the ideas from the ancient Chinese medical book with 
Malpighi’s findings two thousand years later. How are they the same? 
How are they different? 

SAMPLE
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Continued 

3 What observation made William Harvey start to think about how the 
heart works? 

4 a How did Harvey obtain evidence about how the circulatory 
system works?

b Why did he repeat his experiments? 
5 a How did Harvey show that the body does not use up the blood 

that fl ows to the organs? 
b Name three other discoveries that William Harvey made about 

the circulatory system.

Part 2 Draw a timeline of discoveries about the circulatory system

1 Draw a timeline to show the discoveries made by different people 
about the circulatory system. You should include the date and a 
description of the discovery or event. Think of ways to decorate your 
timeline to make it look attractive and interesting. 

2 Find out who was the fi rst person to do each of the following 
and when:
• transplanted the fi rst human heart
• discovered that humans can have different blood types 
• invented the fi rst stethoscope to listen to the heart beating 
• discovered that a substance in the blood called haemoglobin 

carries oxygen. 

Add this information to your timeline.

SAMPLE
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Check your progress

Check your progress

1 State whether each of the following statements is true or false.  
Correct the false statements. 

a The heart pumps air around the body.

b Your heat beats faster when you exercise.

c Your pulse rate tells you how fast you are exercising. 

d Blood moves around the body in special tubes called blood vessels.

e The veins carry blood to all parts of the body. 

2 Marcus and Arun measured the pulse rate of some of their friends  
before and after exercising for three minutes. These are their results.

Name Pulse rate before exercise Pulse rate directly after exercise

Marcus 91 120

Arun 88 122

Jamal 90 128

Kai 89 125

a What equipment did they need to measure the pulse rates?

b Draw and label a bar graph of the pulse rates measured.

c Use the results to make a conclusion.

d Predict what would happen to the pulse rates if they were measured  
10 minutes after exercise. Give reason for your prediction.

3 Name each of the following:

a the body organs used for breathing

b the gas we need to breathe in

c the gas our bodies must get rid of

d the substance that carries the gases around the body

e the muscle that helps us breathe

f the part of the skeleton that protects the breathing organs
SAMPLE
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Continued

4 a What is puberty?

b Describe two body changes that happen in both boys and girls  
during puberty.

5 a Match each of the body’s defences with the way it helps to protect  
the body from disease. 

Body defence How it protects the body from disease 

tears traps germs 

mucus stops bacteria entering the body 

stomach acid contain a chemical substance that kills some bacteria

skin kills bacteria in food we have eaten 

b Explain why we should clean cuts and wounds  
and cover them with a plaster. 

SAMPLE
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2 Materials: 
properties and changes
  2.1  Properties of substances
We are going to...

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

• learn about the difference between boiling and evaporation

• measure temperature

• collect and record observations and measurements in tables

• work safely in practical investigations

• draw graphs of results and measurements and make conclusions

• plan a fair test and choose materials and equipment to use

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

• find out about the properties of gases

• use scientific knowledge to make a prediction and use results to say if a 
prediction was accurate. 

Getting started

Solid, liquid and gas are the three states of matter you have already learnt about. 
Substances can change from one state of matter to another.

1 In a group, brainstorm what you know about change of state. 
Write your ideas in a mind map.

2 Choose three things from your mind map to share with another group. 

boiling point  melting point  property

SAMPLE
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Change of state
You should already know that substances change 
state when they are heated or cooled enough. 
For example, when we heat ice it melts and 
becomes liquid water. Ice melts at a temperature 
of 0  °C. The temperature at which a solid 
becomes a liquid is the melting point. Gold is also 
a solid. The melting point of gold is 1064 °C.

Melting point is a property of a substance. 
A property is something about substance that 
allows us to tell it apart from other substances. 
This means that each substance has its own 
melting point. 

Boiling point is also a property of a substance. Boiling point is the 
temperature at which particles throughout a liquid have enough 
energy to change to a gas. Each substance boils at a certain 
temperature. For example, pure water boils at 100 °C, vinegar 
boils at 118 °C and liquid gold boils at 2856 °C.

 is also a property of a substance. Boiling point is the 

Boiling and evaporation
Liquids 

change to gases 
when they boil and 

evaporate

What’s the 
difference between 

those two processess?

When a liquid boils, all the particles in the liquid have enough energy 
to become a gas. This is different to evaporation, which happens 
when particles on the surface of a liquid change into a gas. 
Most liquids boil only when they are heated. Evaporation can occur 
at any temperature.

SAMPLE
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2.1  Properties of substances

Activity 1

Compare boiling and evaporation

1 Talk about these questions with a partner:
a How do you know a liquid is boiling without measuring the temperature?
b How can you tell if a liquid is evaporating?
c Which process is faster, boiling or evaporation? Why do you think this?

2 Make labelled drawings to show the difference between boiling and evaporation. 
Think about what happens to the particle of the liquid in both processes.

Measure and compare melting points

You will need: three different solids, three pans, a hotplate, a thermometer, 
a stopwatch or digital watch

This activity is a teacher demonstration.

Safety: Do not touch the hot plate or pan: 
it can burn you.

You teacher will do the following: 

1 Place a solid in a pan.
2 Heat the solid substance until it melts. 

Remove the pan from the hot plate as 
soon as the substance melts.

3 Measure the temperature of the melted 
substance. You should record the reading 
in a table. 

4 Repeat steps 1–3 with the two other solids.

Questions

1 Which substance had:

a the highest melting point?
b the lowest melting point?

Think like a scientist 1

SAMPLE

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

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



38

2   Materials: properties and changes

2 Draw a bar chart of the results.
3 Write a conclusion for the investigation. 

Remember a conclusion is what you found out in the investigation. 
4 Would the melting points change if you heated more of the 

substance in each pan? Explain your answer.
5 Why is the melting point of a substance always lower than 

its boiling point?

Continued

Plan a test to compare boiling points of substances
Work in a group to plan a fair test to compare the boiling points 
of different substances.

1 In your test, which variables will you:
• change?
• keep the same?
• measure?

2 What materials and equipment will you need?
3 What will you do to compare the boiling points of the different substances? 
4 Are there any dangers or risks in your investigation? 

How will you work safely?
5 How will you record and present your results? 

MILK
ORANGE

JUICE
VINEGAR

HONEY

COOKING

OIL

Think like a scientist 2
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How am I doing?
Answer ‘Very well’, ‘Quite well’ or ‘I need help’ to each of the questions.

How well can I:

• identify different variables in a fair test investigation?
• choose equipment and materials to use in an investigation?
• identify risks and dangers in an investigation and plan how to work safely?
• identify the best way to record and present results in an investigation?

Continued

Properties of gases
Air is a mixture of gases. Gas is one of the states of matter. 
All matter has these properties: 

• It takes up space.

• It has mass. 

We can’t feel air 
unless it is moving.

How do we know it’s 
there?SAMPLE
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How did the practical work help me learn about properties of substances?
Has the practical work made me change any of my ideas about gases?

Look what I can do!

 I can understand that the temperature at which a substance changes 
state is a property of the substance.

 I can describe the difference between boiling and evaporation.

 I can measure temperature.

 I can collect and record observations and measurements in tables.

 I can work safely in practical investigations.

 I can draw graphs of results and measurements and make conclusions.

 I can plan a fair test and choose materials and equipment to use.

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

 I can find out about the properties of gases.

 I can use scientific knowledge to make a prediction and use results to 
say if a prediction was accurate.

Investigate the properties of gases

You will need:
two balloons of the same size, two rulers, string, a heavy book, twist ties, scissors, 
sticky tape, safety goggles

Safety: Take care when handling heavy books

1 Blow up the balloons to the same size and tie 
them off tightly with twist ties. 

2 Measure and cut three pieces of string 15 cm long.
3 Use two pieces of string to tie the balloons onto 

one of the rulers as shown in the picture. 
Keep the balloons the same distance from 
the end of the ruler.

4 Put the second ruler near the edge of a table 
and hold down one end with a heavy book. 
The other end should stick out over the edge of the table.

5 Use the third piece of string to hang the ruler and balloons from 
the second ruler.

6 Carefully move the balloons so that they are balanced on the hanging ruler. 
Tape the strings in place so that they cannot move. 

7 a You are going to loosen the twist tie on one balloon. 
Predict what will happen when you do this. Say why.

b Loosen the tie and observe what happens. 
Was your prediction correct?

c Make a drawing of your observation. 

Questions

1 How does the investigation show that gases take up space?
2 How does the investigation show that gases have mass? 
3 How did you work safely in the investigation?

Think like a scientist 3

classroom table

twist ties

book

two rulers

string

balloons
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How did the practical work help me learn about properties of substances?
Has the practical work made me change any of my ideas about gases?

Look what I can do!

 I can understand that the temperature at which a substance changes  
state is a property of the substance.

 I can describe the difference between boiling and evaporation.

 I can measure temperature.

 I can collect and record observations and measurements in tables.

 I can work safely in practical investigations.

 I can draw graphs of results and measurements and make conclusions.

 I can plan a fair test and choose materials and equipment to use.

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

 I can find out about the properties of gases.

 I can use scientific knowledge to make a prediction and use results to  
say if a prediction was accurate.
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  2.2  Thermal and electrical 
conductors

We are going to...

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

• collect and record observations and measurements in tables

• work safely in practical investigations

• suggest how to improve an investigation

• draw graphs of results and measurements and make conclusions 

• group substances according to their properties

• identify the type of scientific enquiry used in an investigation 

• use scientific knowledge to make a prediction

• use results to say if a prediction was accurate  

• identify and describe patterns in results. 

Getting started

Have you noticed that when you put a cold, 
metal teaspoon into a hot cup of tea, the 
teaspoon handle feels warm after a while?

1 Talk about why this happens.
2 Draw an energy chain to help explain 

your answer.

conduction
electrical conductors
thermal conductors
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Substances can conduct 
heat
You should already know that heat can be 
transferred from one object to another. This 
type of energy transfer is called conduction. 
Substances and materials that conduct heat 
well are called thermal conductors.

Investigate how well different materials conduct heat

You will need:
a beaker of hot water, a metal teaspoon, a plastic teaspoon, a glass rod, 
a pencil, a long, thin piece of polystyrene foam, fi ve beads, petroleum jelly

1 Put a small bit of petroleum 
jelly of the same size onto one 
end of each of the materials. 
Push a bead into the petroleum 
jelly.

2 Your teacher will pour hot water 
into a beaker. Put each of the 
different materials into the beaker.

Safety: Don’t touch the hot water. 
Be careful not knock over the beaker 
of hot water.

Think like a scientist 1

polystyrene foam

glass rod

metal spoon

beaker

pencil

bead on
petroleum jelly

plastic spoon

hot water
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Why does a metal 
teaspoon feel hotter than a plastic 

teaspoon when you put them in a cup 
of hot tea?
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How am I doing?

Answer ‘Very well’, ‘Quite well’ or I need help’ to each of the questions.

How well can I:

• make a prediction with reasons?
• record observations in a table?
• use observations to write a conclusion?
• suggest how to improve an investigation?

3 Which bead do you think will fall off fi rst? Say why.
4 Draw a table to record the order in which the beads fall off the materials.
5 a Which bead fell off fi rst? 

b Was your prediction correct?
6 a Which bead fell off last?

b What did this show you about that material?  
7 Write a conclusion for the investigation from your observations. 
8 Suggest a way to improve the investigation so that you can draw 

a graph of your results.
9 Which types of scientifi c enquiry did you use in the investigation? 

Explain your answer.

Continued

Some materials and 
substances conduct heat 
better than others. 
How well a substance 
can conduct heat is a 
property of the substance. 
Metals are good conductors 
of heat. Silver is the best 
conductor of heat. 
Non-metals, such as glass 
and plastic, are not good 
conductors of heat.

suggest how to improve an investigation?
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Questions
1 Explain in your own words what a thermal conductor is.
2 Why do you think pots and pans are made from metal?
3 Why do you think the handles of pots and pans 

are made from plastic?
4 In which cup will your tea stay warm 

longest: a stainless steel cup, a glass cup 
or a polystyrene foam cup? Explain why.

5 Find out the name for materials and 
substances that are not good conductors of heat. 

Substances can conduct electricity
Some materials and substances are able to conduct electricity. 
They are called electrical conductors. The ability to conduct 
electricity is a property of materials and substances. 
You should already know that metals are substances 
that conduct of electricity. Do other substances also 
conduct electricity?

Investigate how well different substances conduct electricity

You will need:
two cells; a cell holder, a 1.5 V lamp, 
three 15 cm pieces of copper connecting wire, 
steel paper clip, aluminium foil, tap water, 
sugar, pencil graphite

1 Set up your circuit as shown in the diagram  

Think like a scientist 2
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Activity 1

Compare thermal and electrical conductors

The table shows measurements of how well some substances conduct 
heat and electricity.

How well the substance conducts…

Substance Heat (W/m−K) Electricity (W/m−K) 

aluminium 237 37

copper 386 59

graphite 168 1

brass 150 16

steel 80 10

1 Draw a scatter graph of the measurements. 
Label each data point you plot with the name of the substance.

2 Which substance is:
a the best conductor of heat?
b the best conductor of electricity?
c the worst conductor of heat?
d the worst conductor of electricity?

3 Describe the pattern you observe.
4 Identify and describe any measurements that do not fi t the pattern.
5 Use the graph to predict the measurement for conducting heat 

for a substance with a value of 14 for conducting electricity. 
Plot the value on the graph in a different colour.

6 Suggest a conclusion you can make from the data and your graph.

How well did I work in a group?
What did I find easy to do?
What do I need more help with?

2 Predict how well each of the substances you are going to test 
will conduct electricity. Write your predictions in a table. 
Use ticks to show your prediction and results:

0 ticks lamp doesn’t shine

1 tick ✓ lamp is dim

2 ticks ✓✓ lamp is bright

3 a What substance is the conducting wire made of?
b Touch the free ends of the conducting wire together. 

How brightly does the lamp shine?
4 a Touch the free ends of the wire to the steel paper clip. 

How brightly does the lamp shine?
b If the lamp does not light up, test the 

substance again to be sure of your result.
5 Repeat Step 4 with all the other substances 

you are going to test. For each substance, 
observe the brightness of the lamp.

6 a Record your observations in the table. 
b Are your results reliable? 

How can you fi nd out?

Questions

1 How well did your results match your predictions?
2 Which of the substances you tested were metals?
3 a Which substance that you tested conducted electricity best?

b Which substance that you tested conducted electricity worst 
or not at all?

4 What can you conclude from your investigation?
5 Group the substances you tested into  substances that conduct 

electricity and substances that do not conduct electricity.
6 Which type of scientifi c enquiry did you use in the investigation?

Continued
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2.2  Thermal and electrical conductors

Activity 1

Compare thermal and electrical conductors

The table shows measurements of how well some substances conduct  
heat and electricity.

How well the substance conducts…

Substance Heat (W/m−K) Electricity (W/m−K) 

aluminium 237 37

copper 386 59

graphite 168 1

brass 150 16

steel 80 10

1 Draw a scatter graph of the measurements.  
Label each data point you plot with the name of the substance.

2 Which substance is:
a the best conductor of heat?
b the best conductor of electricity?
c the worst conductor of heat?
d the worst conductor of electricity?

3 Describe the pattern you observe.
4 Identify and describe any measurements that do not fit the pattern.
5 Use the graph to predict the measurement for conducting heat  

for a substance with a value of 14 for conducting electricity.  
Plot the value on the graph in a different colour.

6 Suggest a conclusion you can make from the data and your graph.

How well did I work in a group?
What did I find easy to do?
What do I need more help with?

SAMPLE
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2   Materials: properties and changes

Look what I can do!

 I can understand that conducting heat and electricity are properties of  
a substance.

 I can collect and record observations and measurements in tables.

 I can work safely in practical investigations.

 I can suggest how to improve an investigation.

 I can draw graphs of results and measurements.

 I can make conclusions from results and measurements.

 I can identify the type of scientific enquiry used in an investigation.

 I can group substances according to their properties.

 I can use results to say if a prediction was accurate.

 I can identify and describe patterns in results.

SAMPLE
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2.2  Thermal and electrical conductors

  2.3  Reversible changes 
We are going to...

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

• choose materials and equipment to use

• identify risks and work safely when doing practical work

• use the particle model to explain how temperature affects dissolving

• use scientific knowledge to make a prediction and use results to say 
if a prediction was accurate

• collect and record observations and measurements in tables

• decide if a test is fair

• make a conclusion from results and measurements

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

Getting started

You will need:
ice cubes, saucer, watch

Place the ice cubes in the sun or other warm place for fi ve minutes.

1 a What has happened to the ice after fi ve minutes?
b Make a drawing of your observation.

2 What causes the ice to change?
3 What will happen to the ice if you put it back in the freezer? Why?

irreversible  physical change  rate  reversible
solute  solvent  uniform

SAMPLE
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Changes to substances
In a warm place, solid ice melts to become liquid water. This is a 
change of state. A change of state is a physical change.  
A physical change alters the how a substance looks or feels.  
The substance does not change into a new substance.

When you put the water back in the freezer it becomes a solid 
again. We say that the change is reversible. This is because we 
can change solid ice to liquid water and also change liquid water 
back to solid ice.

Heating causes ice to melt into liquid water.  
When the water loses heat and cools it  
becomes solid again. The diagram shows  
the change of state between ice and water. 

We can show the change of state in writing  
like this:

Liquid water 
Heating

Cooling
⇌ solid ice

What happens when we burn a match? Can the match change 
back to the way it was? Sometimes the changes to substances 
cannot be reversed. We call these irreversible changes. Some 
irreversible changes turn one substance into another substance. 
This means that there is chemical change. For example, when we 
burn a match the wood changes into a black substance called 
carbon. 

Questions
1 When you mix boiling water with jelly powder it becomes 

a liquid. In the fridge it becomes solid. Can we make jelly 
change back to a liquid? Draw a simple flow diagram to 
explain your answer.

2 Does boiling an egg cause a reversible or irreversible change?  
Explain why.
SAMPLE
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2.3  Reversible changes

How are we doing? 

As a group, point to one of the faces to answer the questions. 

• Could we think of reversible change to demonstrate? 
• Could we choose and use suitable materials and equipment? 
• Could we demonstrate that the change is reversible?

 or  or 

Demonstrate a reversible change

1 Think of a reversible change to a substance. Describe the change.
2 a Decide how you could demonstrate this reversible change.

b How will you work safely?
3 Your teacher will put out some materials and equipment. 

Choose and collect the materials and equipment you will need.
4 a Demonstrate the reversible change you chose to another group. 

Ask the group to describe the change that takes place.
b Explain how to change the substance back to the way it was 

before you changed it.

Think like a scientist 1

Dissolving
Some substances can dissolve in water or other liquids. 
For example, sea water is salty because there is dissolved salt 
in the water. You should remember that the substance that 
dissolves is called the solute. The substance in which the solute 
dissolves is called the solvent. Together, the solute and solvent 
form a solution.SAMPLE
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When a solute dissolves, the particles of the solute move 
between the solvent particles. The solute particles spread 
evenly in the solvent. Because of this you cannot see the solute 
in a solution after it has dissolved. We say that a solution 
has a uniform appearance. This means that it looks the same 
throughout. The picture shows how the solute particles spread 
when they dissolve in water. 

water 
particles

solute 
particles,

e.g. salt

salt
dissolves

Salt and water 
particles are 

evenly spread

Activity

Describe dissolving

The picture shows dissolving. 

1 Which substance is the solute? 
How do you know this?

2 Which substance is the solvent?
3 Draw a picture of the solution after all 

the solute has dissolved.
4 Describe to a partner what happens 

when a substance dissolves.
5 Is dissolving a reversible change? 

Say why or why not.

copper sulfate

waterSAMPLE

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.



53

2.3  Reversible changes

Can we make solids 
dissolve faster? 

Why do you think the coffee tasted bitter? How could Marcus 
make the coffee taste sweeter without adding any more sugar?

The coffee and sugar form a solution. The sugar will dissolve 
faster if Marcus stirs the solution. Stirring is one way to make 
solid solutes dissolve faster. Stirring causes the particles of 
the solute to spread out into the spaces between the particles 
of the solvent more quickly. We say that stirring increases the 
rate at which a solute dissolves. The rate is how fast something 
happens. 

There are other factors that make solids dissolve faster. 
Have you ever tried to make coffee with water from the fridge? 
Why do we use hot water?

I put 
in two teaspoons 

like I always 
do.

Did you 
forget to put sugar’ 

in my coffee? 
It’s not sweet.

SAMPLE
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2   Materials: properties and changes

Ask and investigate a question about dissolving

1 With a partner, think of a question about dissolving 
that you would like to fi nd the answer to.

2 Decide on the type of scientifi c enquiry you will use to 
answer your questions, for example, a fair test, doing 
research or observing over time.

3 Find out the answer to your question.
4 Make a presentation to share with the class about 

your fi ndings.

Think like a scientist 3

Am I happy with the way I worked in this topic?
What could I do better?

Look what I can do!

 I can understand and describe changes to substances that are reversible.

 I can choose materials and equipment to use.

 I can identify risks and work safely in practical work.

 I can use the particle model to explain how temperature affects dissolving.

 I can use scientific knowledge to make a prediction and use results to say 
if a prediction was accurate.

 I can collect and record observations and measurements in tables.

 I can decide if a test is fair.

 I can make a conclusion from results and measurements.

 I can ask a question to investigate and choose a type of scientific enquiry 
to find the answer.

Does water temperature affect the rate of dissolving?

You will need:
sugar, glass jars, cold water, hot water, teaspoon, a measuring cylinder, 
a stopwatch or timer

Safety: Don’t touch the hot water. Be careful not knock over the jar of hot water.
1 Does sugar dissolve more quickly in hot or cold water? 

Make a prediction and say why you think this. 
2 Stir a teaspoon of sugar into a 100 ml of cold water in a glass jar.
3 Stir a teaspoon of sugar into a 100 ml of hot water in a glass jar.
4 Time how long it takes for the sugar to dissolve in both jars.
5 Record your results in a table.
6 a In which jar did the sugar dissolve quickest? Suggest a reason for this.

b Was your prediction correct?
7 How did you make sure your test was fair?
8 Write down what you conclude about the effect of temperature 

on dissolving a solute.

Think like a scientist 2

The particles in matter are always moving. When we increase the 
temperature of a substance, the heat adds energy to the particles 
of the substance. This energy causes them to move faster and 
spread out more.

In a heated solvent, the particles of the solute also gain energy 
and move faster than in a cooler solvent. This allows the particles 
of the solute to spread through the solution more easily, so the 
solute dissolves faster.

Questions
1 What does the rate of dissolving mean?
2 Name two factors that affect the rate of dissolving. 
3 a How does heating affect the particles in a solution?

b Explain how this affects dissolving.
4 Explain why sugar will dissolve on its own in a cup of cold 

water if we leave it long enough.
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2.3  Reversible changes

Ask and investigate a question about dissolving

1 With a partner, think of a question about dissolving 
that you would like to fi nd the answer to.

2 Decide on the type of scientifi c enquiry you will use to 
answer your questions, for example, a fair test, doing 
research or observing over time.

3 Find out the answer to your question.
4 Make a presentation to share with the class about 

your fi ndings.

Think like a scientist 3

Am I happy with the way I worked in this topic?
What could I do better?

Look what I can do!

 I can understand and describe changes to substances that are reversible.

 I can choose materials and equipment to use.

 I can identify risks and work safely in practical work.

 I can use the particle model to explain how temperature affects dissolving.

 I can use scientific knowledge to make a prediction and use results to say 
if a prediction was accurate.

 I can collect and record observations and measurements in tables.

 I can decide if a test is fair.

 I can make a conclusion from results and measurements.

 I can ask a question to investigate and choose a type of scientific enquiry 
to find the answer.
SAMPLE
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2   Materials: properties and changes

  2.4  Chemical reactions
We are going to...

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

• identify reactants and products in chemical reactions

• observe and describe evidence for chemical reactions

• record observations in drawings 

• write a conclusion for an investigation

• measure temperature.

identify reactants and products in chemical reactions

observe and describe evidence for chemical reactions

record observations in drawings 

write a conclusion for an investigation

measure temperature.

Getting started

You will need:
a candle, a candle holder, matches, a teaspoon

Your teacher will light the candle and hold a metal spoon 
over the fl ame. Observe what happens after a few minutes.

1 Describe one reversible change you observe when the 
candle burns. Why does this change happen?

2 What happens to the candle wick? 
Is this change reversible? 

3 Did any new substances form? How do you know this?

chemical reaction  evidence
products  react  reactantsSAMPLE
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Reactants and products
When some substances are mixed together, they change and 
form a new substance. This is called a chemical reaction. We say 
that the substances react together. The substances that react 
together are called reactants. The new substances that form are 
called the products.

How am I doing?

• Could I make a drawing of my observations?
• Could I explain my observations?
• Could I identify the reactants in the chemical reaction?
• Could I identify any products formed in the reaction?

Identify reactants and products

You will need:
vinegar, bicarbonate of soda, a jar with a wide mouth, a spoon

1 Pour some vinegar into the jar.
2 a Put a teaspoon of bicarbonate of soda 

into the jar. Observe what happens.
b Make a drawing of your observations.

3 Try to explain what you observed.
4 Which substances were the reactants?
5 Which substance was the product?
6 a Wait about fi ve minutes. 

Can you observe any other product?
b Describe what you observe.

Think like a scientist 1

VINEGAR BICARBONATE
OF SODA

SAMPLE
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2   Materials: properties and changes

Evidence for chemical reactions
Sometimes we can see that a product has formed in a chemical 
reaction. For example, when vinegar and bicarbonate of soda 
react, we can see that a gas is produced. The gas is evidence of 
the reaction. There are also other ways we can tell if a chemical 
reaction has taken place.

Investigate evidence for chemical reactions A

You will need:
water, cornstarch, iodine solution, a dropper, a spoon, limewater, 
a drinking straw, beakers

1 a Pour some water into a beaker. Add three full droppers of iodine solution.
b Make a drawing of your observations.
c Add a spoon of cornstarch to the 

beaker and stir.
d Make a drawing of your observations.

2 a Pour some limewater into a beaker.   
b Breathe air into the limewater with 

a straw. Which gas is in the air you 
breathe out?

c Write one or two sentences to describe your 
observations.

3 How do you know that a chemical reaction has 
taken place in this investigation?

Safety: Take care not to suck up the limewater 
into your mouth. It can also irritate your eyes 
and skin.

Think like a scientist 2
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2.4  Chemical reactions

Investigate evidence for chemical reactions B

You will need:
wire wool, vinegar, a beaker, a thermometer, a timer

1 Loosen up a ball of wire wool and place it in a beaker. 
Pour vinegar on to the wire wool and let the beaker stand 
for one to two minutes. Make sure all the wire wool is in 
contact with the vinegar.

2 Place a thermometer into the middle of the wire wool. 
Record the temperature reading on the thermometer.

3 Wait fi ve minutes and record the temperature 
reading on the thermometer again. 
What do you observe?

4 How do you know that a chemical reaction 
has taken place in this investigation?

5 Write a conclusion for the investigation. 

Questions 

1 Describe three ways that we can tell that a 
chemical reaction has taken place and give 
an example of each. 

2 When clear limewater is mixed with 
carbon dioxide, the reaction forms a 
substance called calcium carbonate.
a Name the reactants in the reaction.
b Name the product in the reaction.
c How can we tell that the reaction has taken place?

3 Zara drops a fi zzy tablet into glass of water. 
What evidence will she have that a chemical reaction 
is taking place?

Continued

VINEGAR
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2   Materials: properties and changes

How did the practical work help me learn about different 
evidence for chemical reactions?
What did I do best in this topic?
What do I need to practise more?

Look what I can do!

 I can explain that in a chemical reaction, substances react together  
to form new substances.

 I can identify reactants and products in chemical reactions.

 I can observe and describe evidence for chemical reactions.

 I can record observations in drawings.

 I can write a conclusion for an investigation. 

 I can measure temperature. 
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2.4  Chemical reactions

Project: Electrical insulators

We are going to:

• fi nd out how an electrician uses electrical insulators
• fi nd out how electrical insulators are used in our homes and local area
• do research to fi nd other examples of how we use electrical insulators.

Materials and substances that are not good conductors of electricity are called 
insulators. Plastic, rubber, glass and most non-metal substances are electrical 
insulators.

1 Speak to an electrician in your area. Find out how he or she uses electrical 
insulators in their work.

2 a Identify places in your home and local area where electrical insulators are 
used. Take photos or make drawings of the insulators. 

b Identify the substance or material that each insulator is made of.
3 Do some research to fi nd out about other examples of how we use electrical 

insulators.
4 Prepare a short presentation on your fi ndings. Include photos or drawings. 

In your presentation also explain why we need to use electrical insulators.

SAMPLE
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Check your progress
1 The table shows the melting points of some 

substances. 

a What is a melting point?

b List the substances in the order of 
highest to lowest melting point.

c Describe a pattern you can see in the 
melting points.

d Does the melting point of a substance 
change? Say why or why not.

2 a Why does food cook faster in the oven in a metal dish than in a glass dish?

b If you used a dish made of a different metal, would the cooking time change? 
Explain why.

3 a Sort the following processes into two groups: reversible processes and 
irreversible processes

rusting boiling freezing dissolving burning evaporating

b Add another process that you know of to each of the groups.

4 a Will a solid usually dissolve faster in 
cold water, warm water or hot water?

b Explain your answer to 4a by describing 
how temperature affects the movement 
of particles in a solution.

5 Class 6 put an iron nail in a saucer of water. 
A few days later they observed that the nail 
had rusted.

a What evidence for a chemical 
reaction did class 6 observe?

b Name the reactants in the reaction.

c Name the product that formed in 
the reaction.

Substance Melting point/ °C

gold 1064

candle wax 60

silver 962

copper 1083

ice 0

aluminium 660
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