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GRADE 5: Physical processes 3 

Friction 

About this unit 
This unit is the third of five units on physical 
processes for Grade 5 and builds on the work 
covered in Unit 5P.2. 

The unit is designed to guide your planning and 
teaching of lessons on physical processes. It 
provides a link between the standards for 
science and your lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet the needs of your class. 
For extension or consolidation activities, look at 
the scheme of work for Grade 6 and Grade 3. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and 'real 
life' applications. 
 

Previous learning 
To meet the expectations of this unit, students should already know what 
forces are, that they have direction, and that they can stop as well as start 
objects moving.  
 

Expectations 
By the end of the unit, students know that friction is a force that opposes 
movement and that air and water resistance slow objects down. They 
perform tests to show what shapes move best through water and air. They 
identify patterns in observations and draw generalised conclusions from 
them, and make simple calculations from experimental data. 

Students who progress further make accurate quantitative measurements 
of frictional forces under different conditions, understand the difference 
between dynamic and static friction and explain clearly the role of friction in 
everyday phenomena involving movement. 

 

Resources 
The main resources needed for this unit are: 
• an inclined plane made from a wide plank of board about 50 cm wide by 

2.5 m long, chamfered at the lower end so that objects moving down it can 
move smoothly off the bottom to the horizontal (the high end can rest on 
one or two rows of bricks) 

• forcemeters of various sizes 
• investigation planning poster 
• large water trough or school pond 
• children’s modelling clay, tall glass vessel (such as a large measuring 

cylinder) 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• force, friction, newton, forcemeter, 
• air resistance, water resistance 
• streamlined, aerodynamic 
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Standards for the unit 

11 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

3.10.1 Know that the effects of a force 
depend on its direction as well as its 
size. 

5.12.1 Know that forces are pushes and pulls, and that the unit of force is the 
newton. 

 

 5.12.3 Know that friction is a force that opposes movement and that the nature of 
the surfaces in contact influences the size of the frictional force. Distinguish 
between dynamic and static friction.  

 

5.12.2 Measure short time intervals and 
distance, and use these to calculate 
the speed of an object. 

5.12.4 Know that water and air resistance slow an object down when it moves 
through water or air and that the shape of an object affects the size of this 
resistance.  

6.15.4 Know that when forces on an object 
are unbalanced, there is a resultant 
force on it that can cause it to change 
its shape, speed or direction of 
movement. 

5 hours 

Friction 
 

6 hours 

Air and water 
resistance 

 

  6.15.5 Know that air resistance and water 
resistance are forms of friction that 
affect the speed of objects moving 
through the air or the water, and know 
that the terminal velocity of a falling 
body is reached when the forces 
acting on it are balanced. 

  5.1.2 Identify patterns in observations and data, draw appropriate, generalised 
conclusions and use the data to test predictions. 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction 
Think of an effective and simple demonstration of friction to start the unit. For example, draw a 
chalk line on a smooth concrete floor and sprinkle some sand on one side of the line. Ask pairs 
of students of similar build to pull against each other on a piece of rope, one standing on the 
sandy side of the line and the other on the clean side. Discuss why the student on the clean 
side always pulls the other one across the line. 

 
The surface used must be quite smooth. 

 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

Recall earlier work on forces 
Discuss earlier work on forces from Unit 5P.2 and ensure that students are clear what forces 
are, how they can be measured and that they have an intuitive idea of how big one newton is 
(the weight of a small apple). 

  

A challenge 
This challenge may be set either at this stage in the unit or at the end. Set up an inclined plane 
and set three tins containing different sorts of soup rolling simultaneously (without pushing 
them). Tell students to observe what happens and ask them to think about their observations 
and offer explanations at the end of this unit. 

All students will realise that differences are caused by the contents. More advanced students 
will appreciate that the internal friction – resistance to movement – of the soup will affect how 
fast the tin will move and how far it will roll before it comes to a stop. 

 
You will need three tins of soup of identical size. 
One must be a clear soup (consommé), the 
second a creamy soup and the third must be 
thick and contain lumps. (A fourth tin containing 
something solid could also be used.) 

 

5 hours 

Friction 
Know that forces are pushes 
and pulls, and that the unit of 
force is the newton. 

Know that friction is a force 
that opposes movement and 
that the nature of the 
surfaces in contact influences 
the size of the frictional force. 
Distinguish between dynamic 
and static friction.  

Pulling boxes across different surfaces 
Recall the activity in Unit 5P.2 in which containers holding different masses of sand or pebbles 
were pulled using a forcemeter. Challenge students to investigate the effect of different surfaces 
on this activity. Ask them to work in groups to plan their investigation (an investigation planning 
poster will help them) and to decide on their method and on which variables they will hold 
constant. Some trialling will be necessary to decide, for example, what is the best mass for the 
box. 

One way to do this investigation without a forcemeter is to place different surfaces on an 
inclined plane. The plane can be raised slowly until the box placed on it begins to move down. 
Tell students to measure the angle of the plane at this point. 

Ask students to express their results graphically. 

Take the activity further by introducing the idea of lubrication using a liquid, or of using solid 
artifacts such as beads or rollers, to make the boxes move more easily. Polystyrene beads are 
very effective but must be used with care. 

Ask students to design and carry out a further investigation to discover how the area of the 
bottom of the box affects the size of the frictional force between the box and the surface. In this 
case the variables will be the area of the box and the force needed. The nature of the surface 
and the mass of the box contents should be controlled.  

 
Suitable containers can be made from the 
bottom part of a cardboard milk carton. Make a 
small hole in one end and pass a knotted string 
through from the inside so that the box can be 
pulled with the string. 

Enquiry skills 5.1.1, 5.2.1, 5.3.2 

 
 
 
 

Safety: Make sure that polystyrene beads do 
not get on the floor as they make it deceptively 
slippery and can cause serious falls. 
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Objectives Possible teaching activities Notes School resources 

Dynamic and static friction 
Using an inclined plane in the previous activity will demonstrate clearly the difference between 
dynamic and static friction. Once the carton has started to move, it moves quickly and easily.  

Encourage more advanced students to find the angle of the plane sufficient to just overcome 
dynamic friction. This is the angle at which the box, once nudged into motion, just continues to 
move at a constant speed. 

  

Useful friction 
Ask students if they have ever tried riding a bicycle that has oil on its brake pads. Lead this 
conversation on to identify useful examples of friction. They will be able to identify many 
examples, including the design of shoe soles, car tyres and brake pads. There are many 
examples of useful friction in sport. Some students may be interested in car clutch plates – and 
even shock absorbers – as other examples. 

Link this discussion to Unit 5P.1 on static electricity. 

Ask students, in groups, to contribute to a display on ‘useful friction’. Each group should identify 
a different element in the topic and develop it through research and drawing. Encourage them 
to make this interactive using display software and include video clips. 
 

 
Safety: Make it clear that it is dangerous to ride 
a bicycle with oiled brake pads. 
 
 
 

 

ICT opportunity: Use of display software to 
make an interactive display on friction. 

 

Introduction 
Provide simple examples of air and water resistance on which to base a discussion. Ask 
students to try running across the playground with a large piece of card in front of them. Ask 
them to move a plastic ruler through a bowl of water first by pulling it by its edge and then by 
pulling the flat side. 

 
Large sheets of card from cardboard boxes are 
suitable, as are sheets of hardboard. 

Pulling a plastic ruler through water by its flat 
side can break the ruler. 

 

Dropping shapes made from children’s (oil-based) modelling clay into water 
The movement of objects through water can be studied by dropping a piece of plastic modelling 
clay through a tall cylinder of water. Challenge students, working in groups, to predict what 
shapes will fall fastest through water and to set up an investigation to test their predictions. They 
will need help identifying and controlling variables. An important variable to control is the volume 
of the modelling clay; one way of doing this is to use the same piece of clay for all experiments. 

Students will have intuitive ideas about what shapes will sink fastest; remind them of the shapes 
of boats and fish. Challenge them to make a shape that sinks slowly. 

They will have to make some decisions about how to measure the time: do they measure the 
time for the whole drop or for the movement between two marks on the side of the jar? 
Encourage more advanced students to calculate the speed of the dropping object (Unit 5P.2). 
Discuss issues of accuracy, such as how to measure the small time interval accurately, the 
desirability of repeating the drop several times and averaging, and ignoring rogue results. 

 
Enquiry skills 5.1.1, 5.1.2 

The modelling clay must be water-resistant. The 
usual commercially available material made for 
children is suitable. 

The investigation planning poster will help 
identify variables and deciding which to control. 

 

 

6 hours 

Air and water resistance 
Know that water and air 
resistance slow an object 
down when it moves through 
water or air and that the 
shape of an object affects the 
size of this resistance.  

Identify patterns in 
observations and data, draw 
appropriate, generalised 
conclusions and use the data 
to test predictions. 

Making differently shaped boats 
This investigation is similar to the one above but uses simple model boats made out of pieces of 
wood of similar volume. Tell students to pull the boats through the water using a forcemeter. 

 
This will require access to a large sink or trough 
of water, or a school pond. 
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Objectives Possible teaching activities Notes School resources 

Air resistance 
This activity is similar to the one with plastic modelling clay and water. Challenge students to 
investigate how the shape of an A4 sheet of paper affects the time it takes to drop a particular 
distance. Tell them to drop the paper a measured distance down a stairwell or from a balcony 
into the hall.  

Add an additional element to this challenge by supplying a small weight, such as a paper clip. 
You can then ask them to design and make a shape that uses the whole sheet of paper (or, to 
make it easier, half an A4 sheet) and the clip, that drops the slowest. This will allow them to 
experiment with paper folded into aerodynamic shapes that encourage it to spin and fall slowly. 

 
Enquiry skills 5.1.1, 5.1.2 

 

 Applications of water and air resistance 
Ask students individually to think of examples of natural and artificial objects that are shaped 
(a) to allow them to move through water or air fast and/or (b) to prevent them from moving 
through water and air fast. Ask them to bring pictures or examples to the class and to make a 
display of them. 

Draw the attention of students to the collection of different kinds of sail-driven boats in Doha 
harbour. These provide examples of different hull shapes and sail shapes that match 
performance in the water to the way the boat is used. Discuss these with students, noting in 
particular how fast yachts (and speedboats) are designed to lift out of the water and plane along 
the surface when moving at speed. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Ghada is investigating the force needed to pull a block of wood along the 
top of the bench. She uses the equipment shown in the diagram.  

She records the weight of the masses that are needed to make the wood 
slide. 
 

Weight on top of the 
block of wood (N) 

Weight of the slotted 
masses (N) 

0 2 

5 3 

10 5 

20 9 
 
 

 

a. Draw a bar chart showing the weight of the slotted masses in each experiment.  

b. If she changed the weight on the top of the block of wood to 15 N, what would be the weight 
of the masses that made it slide. 

c. If she fixed a piece of sandpaper on the bench under the block of wood, explain how the 
results would change. 

  

The diagram shows a chain hanging down over the edge of a table. Two of the forces on the chain 
are: 

• the weight of the part of the chain which is hanging over the edge; 

• friction between the chain and the table. 

The chain is not moving. What does this tell you about these two forces acting on the chain? 

The chain is moved slightly to the right. It begins to slide off the table. What does this tell you 
about these two forces now? 

Describe how the size of each force (the weight and the friction) changes as the chain slides off 
the table. 

How does the speed of the chain change as it slides off the table? 

QCA Key Stage 3, 2001, level 6 

 

 

Imagine you woke up one morning and all friction had stopped for the day. Write about some of 
the things that happened to you during the day. 

 
 

Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be 
provided informally or 
formally during and at the 
end of the unit, or for 
homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

 

Design and make the most effective parachute to slow the drop of an object (such as a golf 
ball). The maximum weight of the object plus parachute should be specified and appropriate 
standard test conditions should be described. 
 

Enquiry skill 5.3.2  
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