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Setting the scene: Group discussion

Friction in sport and recreation — useful or not?
The force of friction is very useful in some sports. You need friction to catch a ball or grip a bat. In 
other sports it can be a problem — friction slows down swimmers and makes balls roll to a stop. 

Talk about the pictures below:

●● What forces are at work?

●● What direction is each force working in?

●● Where do these people want more friction, and where do they want less?
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Feel the friction
Place your hand flat on your desktop and push it 
across the surface.
Discuss these questions: 

●● Why does it grip the surface?

●● If you press down harder, does that change the amount of grip?

Now try sliding your hand on different surfaces, such as wood, concrete, carpet, plastic. 
●● What differences do you notice?

●● Which surfaces have the most grip, or make the most heat? 

Make a class list of all the surface materials that were tested. 
●● Talk about which materials you think caused the most friction. 

●● Number the materials in order of the amount of friction you could feel.

−− Was it easy to agree on that order? 

−− What could be a more scientific way to measure the force of friction?

Think about these questions and add some of your own, then discuss with the class.

Science investigations

●● When we measured friction 
with our hands, was it a fair 
test?

●● How could we measure 
friction more accurately?

●●

Forces

●● What are some different 
types of force?

●● Can there be more than 
one force acting on 
an object at the same 
time?

●●

Motion

●● What makes things move?

●● Why do they stop?

●●

Stop here: Wait for your teacher’s directions.
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Measuring
Let’s try a more scientific way to measure friction.

Investigation

Question for investigation: 

How will changing the surface change the amount of force needed to slide an object?

Materials 

3 x surface materials: desktop, carpet, and one other (e.g. concrete, plastic), 
heavy book, ruler, rubber band, bulldog clip, pencil

Method 

This method uses a rubber band to measure different amounts of force. The more the rubber band 
stretches, the greater the force pulling on it.

1.	 Place the book on your desktop, then attach a clip to the book and loop a rubber band onto the 
clip.

2.	 Use a pencil to pull the rubber band out straight, but not stretched. Using the ruler on the next 
page, line up the “0” of the ruler with the end of the rubber band (see photo below).

3.	 Slowly stretch the rubber band until the heavy load just starts to move. 
4.	 Write how many millimetres the rubber band stretched in Table 1. Do this three times.
5.	 Using the same load, repeat Steps 2 to 4 for each surface material. 

Predict

1.	 Before you start, make a prediction about what will happen. 

	 a)	 I think that when the load is on ................................................ it will need the most force

		  to move it because ................................................................................................................  

	 ..................................................................................................................................................

	 b)	 I think that when the load is on ................................................ it will need the least force 

		  to move it because ................................................................................................................  

	 ..................................................................................................................................................

(surface material)

(surface material)
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Observe

2.	 Carry out the investigation and record your data in the table below.

	 Table 1: Comparing friction of different surface materials

Variable changed: Surface material

desktop carpet other ...........................

Distance 
rubber band 
stretched (mm)

Test 1

Test 2

Test 3

Total
Average (Total ÷ 3)

Explain

3.	 a)	 Order the surfaces from least to most friction on the line below.

b)	 Tick () the boxes below to show whether each variable was changed, measured, 
or kept the same in the investigation.

c)	 Use your data to explain your answer to the question:  
How will changing the surface change the amount of force needed to slide an object?

	 ............................................................................................................................................

	 ............................................................................................................................................

	 ............................................................................................................................................

d) 	Why was each surface tested three times?

	 ............................................................................................................................................

	 ............................................................................................................................................

	 ............................................................................................................................................
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Use these words in your answer: force, friction, surface.!

least	 most

Variables change measure keep the same
rubber band ��  ��  ��  

surface material ��  ��  ��  

mass of book ��  ��  ��  

distance rubber band stretched ��  ��  ��  

direction of pull ��  ��  ��  
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Reducing friction
When the ancient Egyptians were building the pyramids, one of their methods for moving the massive 
blocks of stone was a sled pulled by oxen.

In the diagram below, one of the forces at work has been shown.

4.	 a)	 Add arrows and labels to the drawing to show:

●● the other forces at work 
●● the direction they are acting in. 

b)	 Use the words “force”, “motion” and “friction” to explain what is happening in the 
diagram above.

	 ..................................................................................................................................................

	 ..................................................................................................................................................

	 ..................................................................................................................................................

	 ..................................................................................................................................................

	 ..................................................................................................................................................

ground reaction 
holding the sled up

Include the forces due to: gravity, friction and pull of rope.!
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The Egyptians reduced friction by sprinkling water or sand under the sled, or by using wooden rollers.

c)	 Repeat the investigation from page 4 using your desktop as the surface, but this time 
put some round pencils or pens under the load. Record your data in the table.

	 Table 2: Moving a load on rollers

How far will the rubber band stretch? Load resting on rollers

Distance rubber band 
stretched (mm)

Test 1

Test 2

Test 3

Total

Average 
(Total ÷ 3)

d)	 When the load was on rollers, there was                 friction.

	 I think this was because ........................................................................................................

	 ..................................................................................................................................................

	 ..................................................................................................................................................

	 ..................................................................................................................................................

	 ..................................................................................................................................................

more
less

(circle one)
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How useful is friction?
Rub your hands together hard for 10 seconds.

Discuss these questions:

●● Why do they feel warmer?

●● Where do you think the heat comes from?

You have felt how friction can make things hot.

Indigenous Australians can use friction to make fire.

Making fire

Read about the traditional way to make fire using two sticks. 

●● Twirl a straight stick between the hands, with the end in a hollow in a piece of soft wood.

●● Spin it fast and push down hard at the same time.

●● Lay a bunch of very dry grass around the hollow.

●● When a glowing ember forms in the hollow, tip it onto the dry grass and blow on it until 
flames appear. 
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There are many variables that affect the heat from rubbing two sticks. Two are written below. 

5.	 a)	 Add some more questions about variables that would affect the amount of heat from 	
	 friction.

b)	 Select one variable from Question 5a and explain how it changes the amount of heat.

	 I think ........................................................................................ affects the amount of heat

 	 because ..................................................................................................................................

	 ..................................................................................................................................................

amount of 
heat from 

friction

Is the end of the 
stick rough or 

smooth?

How much 
downward force is 

on the stick?

Stop here: Wait for your teacher’s directions.



10  |  QCATs 2010 Student booklet  Year 6 Science

Which shoes grip best? 
In this section, you will use your knowledge of force, motion and of scientific investigation to solve a 
problem about friction.

6.	 Think about how science could help these children decide which shoes are best.

●● Circle one idea in the comic strip that you agree or disagree with. 

●● Use scientific ideas to explain why you think it is right or wrong.

	 I  that....................................................................................................................

	 because...................................................................................................................................

	 ..................................................................................................................................................

	 ..................................................................................................................................................

This wooden 
floor is slippery!

I’m going to wear 
my soccer boots 
because the tags 

grip well.

Dad’s boots have 
smooth leather 
soles, but they 

hardly grip 
at all ...

I’m going to 
rub glue on my 
shoes to get 

more friction!

Yeah, 
racing car 
tyres are 
smooth.

But they only 
work if they can 
dig in. Smooth 
soles are better 

because they 
have more 

surface area.

That will just 
make a mess. 

Joggers with soft 
rubber soles will 

grip the floor 
better.

   ... but What shoes 
should we wear?

We need shoes
that will stop us from 

slipping over.

agree
don’t agree

(circle one)
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Think about what you know about forces and about investigating.

7.	 What scientific ideas could help solve the problem “Which shoes grip the floor best?” 

a)	 Ideas about force and motion b)	 Ideas about planning an investigation

●● ●●

Choose your shoes
In the next section, you will design a fair test to compare the grip of two shoes. 

8.	 Decide on two different types of shoe you could test. 
●● Draw the soles of the shoes.
●● Label your drawings to show how they are different.

Shoe 1 Shoe 2

Look back over the earlier pages of this booklet.!
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Investigation
9.	 Plan an investigation to test the friction of shoes.

 Investigation plan 

a)  Complete the question for investigation.

	 Question for investigation:

How will changing the type of shoe change ................................................................

........................................................................................................................................ ?

b)  Hypothesis: 

c)   What scientific ideas can you use to justify your hypothesis?  
(Your notes in Question 7 may help.)

●●

d)  What will you change in 
your investigation?

e)  What will you measure 
or observe?

f)   What things will you 
keep the same?

Design an investigation comparing two types of shoe  
to find which one grips the floor best.
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g)  List the materials and equipment you will need.

h)  Draw a labelled diagram to show how you will set up the investigation. 

i)  List the steps for carrying out the investigation.

	 1.

j)  Explain how you will ensure that this is a fair test.
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Think about how friction affects performance in the activities shown below.

10.	 Tick one of the pictures. Explain how friction could be increased or decreased to 
improve performance in that activity.

●● Use scientific words and ideas.

●● Present your ideas in the spaces on the opposite page.
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Annotated diagram showing forces

	 Explanation 

	 .......................................................................................................................................................

	 .......................................................................................................................................................

	 .......................................................................................................................................................

	 .......................................................................................................................................................

	 .......................................................................................................................................................

	 .......................................................................................................................................................

	 .......................................................................................................................................................

	 .......................................................................................................................................................

	 .......................................................................................................................................................
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