


	 3.9 Year 3 Physics
Forces and Magnets
Friction
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	Science Skills
	In this lesson you will be:

	Please refer to the skills document and video for guidance on the science skills of Planning Investigations, Presenting and Analysing Data and Evaluation of Investigations, as well as pupil progression in each skill.

		Observing Over Time
	

	Pattern Seeking
	X

	Identifying, Classifying and Grouping
	

	Comparative and Fair Testing (Controlled Investigations)
	X

	Researching Using Secondary Resources
	X




	

	National Curriculum Knowledge
	How

	1) Compare how things move on different surfaces.
2) Notice that some forces need contact between two objects, but magnetic forces can act at a distance.
	1) Can I state that friction is a force that is caused by two surfaces rubbing together? 
2) Can I state that friction is a force that slows moving objects?
3) Can I describe how different surfaces affect friction?
4) Can I give examples where friction is useful and where it is not useful?

	

	Previous Learning 

	There is no prior learning for Forces in the KS1 Science Curriculum.

	

	KS2 Curriculum Links

	Yr. 5 – Forces - identify the effects of air resistance, water resistance and friction, that act between moving surfaces.

	

	Cross-Curricular Links

	English: Pupils could write an explanation of how a braking system works.

	Maths: Pupils could produce a line graph of their results.

	

	Health and Safety

	· There are no health and safety concerns in this lesson.

	

	Misconceptions
	Corrections

	Only solids produce friction.
	Liquids and Gases produce friction too.

	Friction is not useful.
	Friction can be useful, for example brakes on a bicycle.

	Surfaces must be rough to produce friction.
	Smooth surfaces produce friction too.

	Lubricants eliminate friction.
	Friction can only be reduced except in a vacuum.

	

	Facts about friction

	
· You can sit on your chair without sliding off because of the friction between your bottom and the chair.
· Friction always produces heat.
· Air Resistance and Water Resistance are types of friction.
· Oils make great lubricants as they are good at smoothing out rough surfaces.





	

	Keywords

	Friction, Lubricant, Surface, Rough, Smooth, Force.

	

	Influential Scientists

	Isaac Newton, Leonardo da Vinci, Guillaume Amontons, Leonard Euler, Charles Augustin de Coulomb.

	

	Equipment

	Please note that for some pieces of equipment, such as paper, no guidance is given as to how much is needed and so the cell is left blank.


	Item
	No
	Item
	No

	Wool Gloves
	8
	Sandpaper
	

	Rubber Gloves
	8
	Learning Pads
	

	Variety of Footwear
	8
	500ml Plastic Bottles
	8

	Force Meters
	8
	100ml Measuring Cylinders
	8

	Cardboard Ramps
	8
	Fabric
	

	Small Wooden Blocks
	24
	Eraser
	

	Foil
	
	
	

	

	Important Lesson Guidance

	Pupils will need to bring some woollen gloves to the lesson.

You may need to take pupils to the hall and yard to test the friction exhibited by different footwear.


	

	Introductory Text

	
Dad and I were driving to the shops. Suddenly, another car pulled out in front of us and Dad had to slam on the brakes. The car came to a screeching halt quite quickly. Dad honked the horn angrily. ‘Why does the car stop when you press the brake pedal Dad?’ I enquired. ‘Well son, it’s the same as when you brake on your bike. When you want to slow down or stop, you squeeze the lever on the handlebars which causes a brake pad to touch the wheel making it harder for the wheel to turn, so your bike slows down and eventually stops. You see, when two surfaces touch each other, there is a force that acts on them called friction. Friction acts to slow objects down or even stop them from moving. It’s pretty useful as we’ve just seen, without it we would have crashed into that other car!’ I thought for a moment. ‘So, without the brake pad, there is no friction?’ ‘Oh no,’ he replied, ‘the wheels are touching the road remember? The road surface must be rough to stop cars sliding everywhere, which is what happens when it rains. The water acts as a lubricant, which reduces the amount of friction by making the road smoother.’ He thought for a moment. ‘If you’re on your bike and you need to stop quickly, you have to pull that brake lever more forcefully. That way, the brake pad and the tyre are pressed together harder and this produces more friction, so you stop quicker.’

1) What is the force called that slows objects down?
2) How does it slow objects down?
3) Which slows objects down more quickly, rough or smooth objects?
4) What do lubricants do?
5) What happens to two objects that are pressed together more forcefully?









	

	Activity: Warm hands

	Equipment: Woollen gloves, rubber gloves

	Group Size: Whole class

	
1) Get pupils to rub their hands together slowly.
2) Now get them to speed up the rubbing. What do they notice?
3) Now get them to press their hands together more firmly and rub. What do they notice?
4) Now have pupils wear gloves and repeat steps 1 and 2. They may even wish to use different gloves on different hands.

Science Explained

· When 2 surfaces rub against each other friction is produced.
· When surfaces rub together more quickly, more friction is produced.
· When 2 surfaces are pressed together more forcefully, more friction is produced.
· Friction produces heat, when there is more friction, there is more heat.
· Rougher surfaces produce more friction, so it should be harder for the rubber gloves to rub against each other.

Possible Questions

1) What did you notice when your hands rubbed together?
2) What happened when you speeded up your rubbing?
3) Was it easier to rub your hands together whilst wearing the rubber gloves?
4) Why do you think there was a difference?


	

	Activity: Shoe Friction (WS)

	Equipment: Different types of footwear, force meters, different surfaces, 500ml bottles, 100ml measuring cylinders

	Group Size: 4

	
1) Show pupils how to use the force meters and explain that the unit of amount of friction is called the Newton (symbol N).
2) Place the shoe on a desk.
3) Hook the force meter to the heel of the shoe, and then pull gently until the shoe moves.
4) The amount of friction can be read on the force meter just before the shoe moves.
5) Now add 100 mls of water to the bottle. This represents a mass of 100g.
6) Repeat step 5 but add 200mls (200g) of water to the bottle. Obtain reading for up to 500g of mass.
7) Put the bottle into the shoe and repeat steps 2-3
8) Repeat steps 2-3 but use different surfaces – do not change the shoe. 
9) Repeat steps 2-3 but use different shoes – do not change the surface.
10) Please note that the results table below are examples, you may wish to test different variables.

	Mass (g)
	Amount of Friction (N)

	
	

	100
	

	200
	

	300
	

	400
	

	500
	

	
	




	[bookmark: _Hlk27414904]Surface
	Amount of Friction (N)

	
	

	Desk
	

	Carpet
	

	Lino Flooring
	

	Wood (Hall)
	

	Concrete (Yard)
	

	Grass
	



	Footwear
	Amount of Friction (N)

	
	Reading 1
	Reading 2
	Reading 3

	Sneaker
	
	
	

	Boys Shoe
	
	
	

	Girls Shoe
	
	
	

	Wellington Boot
	
	
	

	Ballet shoe
	
	
	



Science Explained

1) All objects exert friction on other objects they come into contact with.
2) Rougher objects show more friction than smoother objects.
3) The greater the mass of an object, the more friction it exhibits.
4) Lubricants can reduce the amount of friction, but not eliminate it completely.

Possible Questions

1) Which surface was the roughest and how do you know this?
2) Did the amount of mass make a difference to the amount of friction?
3) It’s winter and the road is icy, what would be the best footwear to wear?


	

	Activity: Ramps and Blocks (WS)

	Equipment: Pieces of stiff cardboard (0.5m long), 3 small wooden blocks (10cm x 3cm), aluminium foil, sandpaper, fabric, eraser. 

	Group Size: 8 (4 Groups)

	
1) Groups 1 and 2: Cover one block with foil and glue some sandpaper to one side of the block. Leave one block untreated.
2) Place all 3 on the cardboard at one end so they are all in a line.
3) Very gently, lift the end of the cards where the blocks are and see which moves first.
4) Record the order in which the blocks move.
5) Groups 3 and 4: Cover one block with cloth, glue an eraser to another. Leave one block untreated.
6) Repeat steps 2-4.
7) The groups should now swap their blocks and repeat the experiment.
8) Pupils then could then perform enough tests so they can rank the materials in terms of the friction they exhibit (by racing different blocks).
9) You could repeat this experiment but use ramps made from different material such as wood, plastic etc. and see if the ranking remains the same.
                                                                                                                                                                                                                                  
	
	Rank (Most Friction to Least)

	Material
	Cardboard Ramp
	Wooden Ramp
	Plastic Ramp

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	









Science Explained

· Different materials exhibit different levels of friction.
· Rougher materials will show more friction.
· More friction means an object will move more slowly.
· Initially the friction is stronger than gravity, so all objects remain in place (with different levels of friction between them and the ramp).
· As the ramp is angled, the effect of gravity becomes greater, (although the friction between the material and the ramp remains the same).
· Eventually, gravity becomes strong enough to overcome the friction of each material, and they slide down the ramp.

Possible Questions

1) Which ramp produced the most friction?
2) What do you think this material could be used for?


	

	Activity: Is Friction Useful or Not?

	Equipment: Learning Pads

	Group Size: 2

	
Pupils will produce a short report giving examples of where friction is useful and where it is not. They should try to include explanations in their report.

They should also research how to reduce the amount of friction in a situation with reference to lubricants and give examples.


	

	Activity: Plenary

	Group Size: At teacher’s discretion

	Pupils need to answer to the following questions and then use the assessment grid to mark progress.

1) How is friction caused?
2) Does friction slow or speed up objects?
3) Which type of surface exhibits more friction?
4) Where is friction useful and where is it a hindrance?
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