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Energy6
Energy questions

We talk about saving energy, about  
running out of energy, or about using 
energy. Sometimes we say we need more 
energy, or we talk about giving something 
energy. This unit is about what energy is,  
and where we can observe what happens if 
there is energy.

What do you remember about energy?

Class 4 made this list of questions about energy and talked about 
the possible answers. 
They planned to see how their 
ideas changed as they learnt 
more about energy. 
a Talk to a partner about your 

questions about energy, and 
the possible answers. Write 
a list of your questions and 
possible answers.

b Display these. See how your ideas change.

Go outside. Run around for about 10 minutes.
a How do you feel after running around?
b Where did you get your energy from to run? 
c Do you still have all that energy? Where do 

you think it has gone?

1

2

Where have you heard 
the word energy used 
before today? Write a 
sentence that includes the 
word energy. Read your 
sentence to other learners. 
Are your ideas similar?

Let’s talk

● Can you see energy?

● What does energy do?

● Where can we find energy?

● Is energy bad for us?

● Can you lose energy?
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Unit 6 Energy

Scientific words
energy resource 
fuel 
store

An energy resource

Energy is in the particles that make up all materials.  
It is in food, batteries (cells) and warm objects. It is even  
in us and our surroundings! Energy is in all matter. 
Without energy, you could not play or run around.  
You could not even breathe.
Scientists call something that has energy in it, an energy 
resource. Fuel is an energy resource. We say that fuels are a store 
of energy. We need a fuel to give us energy. Our fuel is food.

Think like a scientist!

We need energy for all living 
processes. Talk to a partner 
about the living processes 
you remember.

Let’s talk
a Talk to a partner about what you 

have done today. Which of these 
things need energy? Make a list.

b Are there 
any things 
around you 
that need 
energy to 
work? Add 
these to 
your list.

1

Challenge yourself!

Where has the energy in your food come from? 
It may help to think about food chains!

Make a list of all the energy 
resources (food) you had 
yesterday. Predict which has 
the most energy stored in it.

2

Energy is in 
everything 
around us.
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Unit 6 Energy

Energy and food

All fuels burn. We observe something burning as a fire. Burning is a  
chemical change or reaction that releases the energy stored in the fuel.  
We see light. We feel the burning fuel heating us. This is useful as it 
keeps us warm and allows us to see. Scientists say the energy has been  
transferred from the fuel to the surroundings. 
Energy stored in our fuel (food) must be released for it to be useful to us. 
Different fuels have different sized energy stores. 
Scientists burn fuels to measure the size of the 
energy resources in them. They even burn foods 
to understand  more about the food's energy 
store. They call this the energy value of the food.
We put the energy value on food labels so that 
we can tell how much energy we are eating. 

Think like a scientist!

Scientific words
releases  light 
energy value

Energy is measured in joules (J) or 
kilojoules (kJ). Look at this food label.

Chicken and Blackbean Stir fry
Per 100 g (raw product)

Energy 306kJ/72kcal

Protein 11.2 g

Fat 
of which saturates 

0.7 g

0.1 g

Carbohydrates
of which sugars

5.7 g

4.5 g

Salt 0.3 g

a What is the food? 
b How much energy is stored in it, per 

portion (serving)? 
c Use secondary sources to find out what 

the other value for energy is (kcal).

a  List the foods you 
normally eat at home. 
Predict which will be the 
biggest energy resource. 

b Find the labels for these 
foods, or do research 
to find out their energy 
values. 

c Check your answer.  
Were you correct?

1 2
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Unit 6 Energy

How much energy?

A reaction, similar to burning, happens in our 
bodies. Our fuel (food) reacts with substances in 
the body. These chemical reactions release the 
stored energy in the food we eat. The energy is 
then transferred to our body. When we are active, 
our body transfers the energy to the surroundings.
Some fuels, including foods, are bigger energy 
stores than others. They can release more energy 
when they react. They will have a bigger number in 
kilojoules on their label. 

Think like a scientist!

Work with your 
partner. Why do you 
think it is helpful to 
have labels which 
state the energy 
values of the fuels, 
such as the food 
we eat? 

Let’s talk

Collect labels from home of the 
foods you listed in Activity 2 on 
page 6. Sort the foods by their 
energy values. 
a Which food has the highest 

energy value? 
b Are there any foods that do not 

have an energy value?
c What do you notice about the 

foods that have higher energy 
values?

d Turn your food packets into a 
number line and hang them on 
a washing line in the classroom. 
Add more food labels as you 
collect them.

1 Challenge yourself!

The energy values in this food 
label are missing. Where would 
you put this label on your washing 
line? Why?

Salad leaves
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Unit 6 Energy

Enough energy?

All living things need energy to survive. If an animal eats 
too much food, then more energy is transferred to the 
animal than it actually needs. This extra energy stays in 
the animal’s body. The animal cannot destroy (get rid 
of) the extra energy. It remains in its body as fat. 
Energy cannot be made or created. So, if an animal  
does not get enough food, it cannot make the energy  
it needs. Without enough energy it cannot live.
Scientists say that energy cannot be created or 
destroyed. It can only be transferred. This is a very 
important scientific idea.

Think like a scientist!

Nine-year-old children need about 7 500 kilojoules of energy every  
day for all their life processes. Sanchia made a list of all she ate in a day. 
a Predict if Sanchia eats the right amount of food. Check your prediction  

by working out the answer. 
b How would you change her diet and why? What else can Sanchia do?

Scientific words
destroy created

Breakfast  Energy

fresh fruit 400 kJ
toast and butter 500 kJ
glass of milk 400 kJ

Lunch Energy

packet of crisps 500 kJ
yoghurt 200 kJ
cheese sandwich 1 100 kJ
glass of water 0 kJ
Snack: doughnut 860 kJ
After school: fries 1 400 kJ

Dinner Energy

bowl of rice 500 kJ
chicken curry 600 kJ
stir fried  
vegetables 220 kJ
ice-cream 1 130 kJ
glass of water 0 kJ
Snack: cup cake 1 700 kJ
glass of water 0 kJ

1

I want to eat the right 
food, in the right amount, 
to get the energy I need.
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Unit 6 Energy

Energy and mathematics

We need energy from our fuel (food) to live and to be active. Different 
activities need different amounts of energy. To stay healthy, we need  
to eat the correct amounts of different foods. We should only take in 
as much energy as we will need to do our activities. Remember energy 
cannot be created or destroyed. It is all about the mathematics!

Think like a scientist!

To play basketball for 20 minutes, you need the energy stored in one 
chocolate bar. Use these tables to talk about why. Then answer the 
questions below.
 

a How many chocolate bars would you need  
to run a marathon?

b If you ate a burger, an apple and drank  
a glass of milk, how far could you walk?

c If you ate the same meal and sat still  
in class for four hours, how much of the 
stored energy would you not need?

d Why could you not run a marathon  
if you only ate an apple?

1

Table 2: Energy needed for different activities.

Fuel Energy 
chocolate bar 1 000 kJ
burger in a bun 1 500 kJ
apple  250 kJ
glass of milk  400 kJ
packet of crisps  500 kJ
chicken curry and rice 1 100 kJ

Activities Energy
walking 1 kilometre  250 kJ
running a marathon 7 000 kJ
sitting still for 4 hours 1 500 kJ
playing basketball for  
20 minutes

1 000 kJ

sleeping for 8 hours 2 200 kJ

Table 1: Energy stored in different foods.
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Unit 6 Energy

Food patterns
Doctors and dieticians use  
the energy values in food to  
plan the best diet for us.  
They observe how active we  
are and work out how much  
food we need. We can do this 
ourselves because food labels 
have become simple to read.  
This was not always so.
The colour in the newer label 
tells us what type of food it is. 
Remember that we should  
only occasionally eat a small 
amount of red-light foods. 
Dieticians look for patterns  
in foods. We can look for  
patterns too. 
Use Table 1 on page 9 to answer 
these questions. 

Science in context

ORIGINAL BURGER

Servings per package: 1

Serving size: 1 burger (239g)

Average 
quantity 
per serving

Average quantity per 
energy measured in joules 
(J) or kilojoules (kJ) 100 g

Energy (kj) 2000.0 837.0

– Energy (Cal) 478.0 200.0

Protein (g) 20.9 8.8

Fat, total (g) 16.7 7.0

– saturated (g) 3.4 1.4

Carbohydrate, 
total (g)

60.1 25.1

– sugars (g) 11.0 4.6

Sodium (mg) 1680.0 704.0

older food label

• Can you see a pattern between 
the amount of fat and the size 
of energy in kJ? Describe this 
to a partner. Draw a dot plot  
of this data.

• Look at the food labels on  
your washing line on page 7. 
Do any of them have  
food traffic lights? 

• Is there a pattern between the 
energy value and the amount 
of fat in your food labels?

Scientific word
dieticians

This is a 
pattern 
seeking 
enquiry.

newer food label
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Unit 6 Energy

Where is the energy?

Energy does not make 
things happen. When 
something happens, there 
is an energy transfer.  
For example, an apple  
is an energy store (fuel). 
The apple does not make us move. If we eat the apple, the energy  
stored in the apple is transferred to us. When we move, the energy  
is transferred to the surroundings by heating the surroundings.
Remember that energy is everywhere and in all matter, not just  
in our food. When energy is transferred we observe something 
happening. For example, we observe a change in light or in 
temperature. We might hear a change in sound.

Think like a scientist!

There is an energy transfer happening in each of these 
objects. Sort them into groups by how the energy  
is transferred. How will you present your sorted groups?

1

Challenge yourself!

How is the diagram in the Think like a scientist! box 
similar to the transfer of energy in a food chain? 

food 
(energy 
store)

eating

surroundings

living, 
e.g. moving

heating

us 
(energy store)

B
A

C

Scientific word
energy transfer
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Unit 6 Energy

Find the energy

When anything changes, energy is transferred. 
We need to know where the energy starts and 
ends. Then we can identify where and what 
the energy transfer is. 
Here is an example: This radio is a battery-
operated appliance. We use it to listen to music and the news. We can 
describe the energy transfer taking place when the radio is playing 
like this: The energy starts from a store in the battery. The energy is 
transferred to the surroundings. It is transferred by sound.
We can observe some energy transfers as, heating, light, movement  
and sound.
When energy is transferred, the energy moves from one place to 
another. There is energy in each of these transfers. There is energy  
in light and sound. Remember there is energy in everything!

Think like a scientist!

a Look at the objects in Activity 1 on page 11 again.  
Copy and complete this table.

Object Energy store 
at start

Energy store 
at end

car pushed child’s body car

b Identify the starting and ending energy stores for 
each object. Where does most of the energy end up?

Write sentences like this for each object in Activity 1 on page 11:
The energy starts from     . It is transferred to      by     .

1

2
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Unit 6 Energy

Energy transfers

Scientists draw diagrams to model the energy  
transfer process. These are similar to food chains.  
Food chains also show energy being transferred.  
Energy is transferred  
from the Sun to  
the plant, then  
to the animal  
that eats it.  
This energy allows  
living things to carry out life processes.
Energy transfer diagrams model what is happening in a process.

Think like a scientist!

Talk to a partner.  
In the diagrams above, 
what do the arrows 
show? Which object 
from page 11 does the 
second diagram show?

Let’s talk
Read the sentences you wrote for Activity 2 
on page 12. Turn each one into an energy 
transfer diagram, similar to the one above.

a  Write a sentence to describe what is 
happening in the energy transfer diagram 
below. Explain the transfer in a similar way 
to the sentences in Activity 2 on page 12. 

b Draw a picture of the object and what  
it is doing.

c What is the name of this process?

1

2

Challenge yourself!

Find one energy 
transfer at home. 
Draw it or write a 
sentence. Share it 
with your family.

energy stored in cells surroundings
sound

energy 
stored in wax

energy stored 
in chocolate

heating

Sun grass grasshopper frog heron
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