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Main focus and 

Objectives 
 
 

 
       Children will understand that friction is a force between two 
moving surfaces. They will realise that the size of the force 
depends upon the surface. They should appreciate or learn 
through investigation that a smooth surface (glass) offers a 
smaller  force than does a rough surface (sandpaper). They 
should be able to suggest a fair test method of investigation. 

 
 
Procedure and 
teaching points 
 
 

 

        Demonstrate the forcemeter and point out the spring 
inside. Show children the scale and teach them how to read it. 

Demonstrate how to measure the force required to tip a chair, 
drag a chair, open a door or lift an object etc. using different 
types of meters. Show the need to exert a steady pull and be 
able to read the scale when the forcemeter is moving. 

       Teach children that the force between two moving surfaces 
which are in contact is called friction and that the size of this 
force depends on the type of surfaces. Relate to smooth and 
rough. Get children to give examples of rough/smooth surfaces 
and ask them to predict which would present the greater friction. 

See if children can suggest a means of investigating a range of 
surfaces using a Newtonmeter. They may suggest tugging a 
dish along with the Newtonmeter whilst reading the scale. They 
can put some masses into a petri dish and apply a pull until the 
dish just begins to move. This is the force required to overcome 
the friction between the two surfaces. They can investigate 
different surfaces such as carpet, polished concrete, table top, 
or a wooden floor. It is important to keep weight constant and 
observe other fair test formalities. Children record results in a 
table, produce a diagram and draw a conclusion.    

Resources Forcemeters (Newtonmeter) or a spring balances, cups or petri  
dishes containing weights, different test surfaces. 

Vocabulary Friction, surface, force, forcemeter, Newton, resistance. 

 

Short Term Planning 
 

Science  Year 4     Term 2  
Topic 4E      Friction     Session 1 
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Main focus and 

Objectives 
 
 

 
       Children will further their knowledge and understanding of 
the frictional force between two surfaces. They should be able 
to apply what they learned last time to suggest a way of 
investigating the effectiveness of different materials used for the 
soles of footwear. They should appreciate how the designs can 
be changed to increase or reduce friction. 

 
 
Procedure and 
teaching points 
 
 

 

        Recap the forcemeter and the investigation from last week. 
Establish that different surfaces present different amounts of 
friction depending upon whether they are rough or smooth. 

     Discuss the types of footwear used for different terrain. (or 
for doing different jobs) Try to elicit the reason for having 
different treads on the soles or for having no tread at all. Can 
mention work boots, slippers, football boots, running spikes etc. 
Ice skates are great for gliding across ice but what if you didn't 
want to slide about what could you do? 

Ask children if they can think of a fair test method of testing the 
effectiveness of different shoes, trainers, plimsoles, boots etc. 

Fair test considerations: The shoes would all have to weigh 
the same so it would be necessary to find the heaviest then 
weigh the others down with additional weights. The surface 
would have to be the same each time. Anything else to 
consider? 

Children investigate their own shoe friction by dragging it over a 
surface with a forcemeter. They can compare results with other 
shoes or plimsoles etc. Tabulate results and draw a conclusion. 
The more able children will be able to draw a bar graph.    

Resources Forcemeters (Newtonmeter) or a spring balances, lots of shoes,  
weights, different test surfaces. 

Vocabulary Friction, surface, force, forcemeter, Newton, resistance. 

 

Short Term Planning 
 

Science  Year 4     Term 2  
Topic 4E      Friction     Session 2 



 

 
 
 
 
  
 
 
 
Main focus and 

Objectives 
 
 

 
       Children will appreciate that friction can be a useful force as 
well a nuisance and that steps can be taken to increase the 
friction to our advantage. They will be able to give examples in 
real life situations where this is the case. 

 
 
Procedure and 
teaching points 
 
 

 

        Discuss and give examples (demonstrate where possible) 
of practical applications of the forces of friction for example work 
boots, football boots the brakes on a car or bicycle, a simple 
clutch, running spikes, tyres. (particularly raised tread tyres) and 
Ping-Pong bats (to get spin on the ball.) 

Show children pictures and overheads of friction at work on 
brakes. See if the children can explain the operation of the 
bicycle brakes in Scientific terms. (As the lever is squeezed, the 
callipers push the rubber pads onto the rim of the tyre. This 
causes a frictional force which slows down the wheel……or 
similar explanation.) 

Explain that friction produces heat and wear. Eventually 
surfaces or objects which rub together will wear out. Get 
children to rub their hand together and they can feel the heat 
produced. 

Drawing a Bar Graph 

Show children how to draw a bar graph to record the results 
from the investigation on friction and different surfaces. Children 
produce their own bar graph and colour it. They should use 
rulers for the axes and be able to either produce a key or label 
each bar.    

Resources OHP slides of brakes, revision guide section on friction.    
Rulers, 7mm/10mm squared paper, crayons. 

Vocabulary Friction, brakes, wear, resistance. 
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Short Term Planning 
 

Science  Year 4     Term 2  
Topic 4E      Friction     Session 3 



 

 
 
 
 
  
 
 
 
Main focus and 

Objectives 
 
 

 
       Children will appreciate that friction can exist between other 
surfaces as well as between two solid surfaces. Most children 
will be able to describe the effects of friction in air. They will 
have some understanding that a streamlined shape is less 
prone to the effects of air resistance. 

 
 
Procedure and 
teaching points 
 
 

      Take children outside with a huge piece of card. Have them 
run around the playground, holding the sheet of card in front of 
them. Discuss what they can feel and ask them to try to explain 
what is happening. Ask them if they have ever had to walk into a 
heavy wind or ride a bike into a wind. 

     Back inside, teach the children that the more "spread out" 
something is the greater will be its air resistance. Demonstrate 
this by taking 2 pieces of cotton wool the same size (2 cotton 
wool balls) squeeze one ball tightly together but fluff the other 
one out. Drop the two samples at the same time and see what 
happens. The tight ball has less resistance to the air and so hits 
the ground first.  

Investigation 

Children are given a piece of paper and they have to make a 
simple parachute using string and plasticine. They have to plan 
and investigate different shapes and designs in order to find the 
one with the slowest descent. 

They should be taught or they should realise that the ones with 
the slowest descent are the ones which trap the most air in the 
"canopy" Children should record their findings in note form with 
the aid of diagrams and draw a suitable conclusion using 
appropriate scientific language. ( Not    "Ours won.") 

Resources 
Step ladders, cotton wool balls, stop watches, sheets of scrap 
A3/A4, string, plasticine and scissors and a large sheet of stiff 
card or board. 

Vocabulary Friction, air resistance, streamlined. 
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Short Term Planning 
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Main focus and 

Objectives 
 
 

 
Children will be able to appreciate the effects of air resistance 
and water resistance and be able to describe demonstrations or 
experiments which can illustrate the effects. Most children will 
be able to discuss situations where this resistance can be used 
to our advantage. (sailing, parachuting, diving etc) 

 
 
Procedure and 
teaching points 
 
 

      As a follow up to last week's work on parachutes, Have the 
class have realised that an object with a large surface area will 
fall to earth slower than a ball-shaped or streamlined shape. 
This is because there is greater air resistance created by a 
larger shape. The parachute traps a lot of air under its canopy 
and there is a large air resistance force working against the 
gravity pulling it down. 

Children need to write a short description of air resistance with 
the aid of a diagram. 

The same force exists in liquids. The resistance is greater in 
liquids which are thicker. ( a marble would take longer to sink in 
treacle than it would in water.) Children will appreciate that they 
can jump into the deep end of a swimming pool without 
smashing into the tiles at the bottom. It is the water resistance 
that enables them to do this.   

Demonstrate water resistance by dropping a ball into a tall 
vessel of water and compare the time with the same ball 
dropped into empty vessel. 

Children draw a beautiful diagram to illustrate the effect and 
write a short passage to explain this force.  

 

Resources A tall vessel and a ball of blu tack, stopwatch. 

Vocabulary Water resistance, fluid, streamlined, blunt 
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