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GRADE 6: Physical processes 3 

The effects of forces 

About this unit 
This unit is the third of three units on physical 
processes for Grade 3 and the second of two on 
forces. It builds on work begun in Unit 6P.1. 

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 5 and Grade 7. 

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 be able to 
recognise a force and to explain, in simple terms, what it is. The will have 
experienced non-contact forces such as magnetic forces and contact forces 
such as friction. They should know that all bodies exert gravitational 
attraction and that the Earth’s force of gravity on a mass of 1 kg is 
approximately 10 N towards the centre of the Earth. They should be able to 
distinguish between mass and weight. 
 

Expectations 
By the end of the unit, students know that there is often more than one 
force acting on a body and that when forces on a moving object are 
unbalanced, the object will speed up or slow down. They recall that air and 
water resistance are forms of friction and know that the terminal velocity of a 
falling body is reached when the forces on it are balanced. They represent 
the forces acting on a body with arrows that point in the direction of the 
force. 

Students who progress further represent the magnitude of a force by the 
length of the arrow and calculate the magnitude of resultant forces in linear 
cases. They realise that a resultant force can cause acceleration or 
deceleration of a moving body and that a force acting on a body at right 
angles to its direction of movement does not affect its velocity in that 
direction. They realise that terminal velocity is determined not only by the 
weight and shape of a falling body but also by the viscosity of the medium. 
 

Resources 
The main resources needed for this unit are: 
• forcemeters, string, objects to pull (e.g. 1 kg mass or 1 kg sandbag) 
• stopwatches, objects for dropping 
• glass sheet (smooth edges) 
• investigation design poster 
• glycerine (glycerol), methylated spirits, paraffin, medicinal paraffin, 

cooking oil 
• tall plastic bottles or large measuring cylinders 
• ball-bearings of different sizes, small magnet on a string 
• scrap A4 paper, paper clips 
• Internet access. 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• force, weight, tension, friction, resultant 
• velocity, acceleration, deceleration 
• viscosity, resistance, terminal velocity 
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Standards for the unit 

6 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 6 standards 
 EXTENSION STANDARDS 

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

6.15.1 Know that a force on a stationary object can cause it to move or to change 
shape and that a force on a moving object can cause it to change direction, 
or speed.  

7.16.2 Give and explain everyday examples 
of how forces can cause stationary 
objects to move and can change the 
direction and speed of an object that is 
already moving. 

 6.15.2 Realise that there is often more than one force acting on a body and that 
these are balanced if the body is stationary. 

6.15.3 Know that an object at rest on the 
ground has two equal and opposite 
forces acting on it. 

 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. 

7.16.6 Recognise that there may be many 
forces acting on an object that may 
not be in balance, and be able to 
represent them in diagrams and to 
make deductions about the size and 
direction of any resultant forces. 

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. 

6.15.5 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. 

 

2 hours 

What forces can 
do 
 

4 hours 

Air and water 
resistance 

 6.15.6 Represent the forces acting on a body with arrows that point in the 
direction of the force. 

7.16.5 Represent the forces acting on an 
object diagrammatically, using arrows 
that show direction and magnitude. 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction 
Recall earlier work on forces. Make sure students know that forces are pushes and pulls and 
are measured in newtons. Ask them to construct a concept diagram around the word force. 
They will need help to start this process. After a few minutes, summarise what they have 
developed in a class concept diagram either on the board or, better, on a computer or an OHT 
so that you can keep the result until the end of the unit when the exercise can be repeated. 

The process will probably generate misconceptions, which should be addressed. 

If necessary, repeat some of the activities from Unit 6P.1 or earlier grades as demonstrations. 

 

 

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

 

Balanced forces 
Recall and develop further the ideas of balanced forces in Unit 6P.1. Ask whether there is any 
force acting on the book you place on the desk. It is not immediately obvious that there is, but 
some students might give the correct answer. To consolidate, hang the book (or any object) on 
a string (refer back to Unit 6P.1) and note that it is stationary. Ask what happens if the string is 
cut. Does gravity suddenly start to act when the string is cut or is it there all the time? Draw the 
object on the board or OHP; show its weight – gravity acting on it – and ask what other force 
must there be to stop it moving downwards. 

Ask someone to draw the forces acting on the book on the desk. Label them both. 

  

Friction 
Students should have studied friction In Grade 5 and it should have appeared in the concept 
diagram. Repeat a simple activity dragging a mass over several different surfaces (e.g. glass, 
bench top, carpet).  

Use this activity to show how we can represent forces by arrows showing the direction of the 
force. In this case the two arrows are the pulling force exerted by the student and the frictional 
force. 

This can be taken further, but less advanced students will find these ideas difficult. Ask them if 
they think that the two forces are balanced. They are only balanced if the object is moving with 
a constant velocity. If it is speeding up, the pull is greater than the friction; if it is slowing down, 
the friction is greater than the pull. Show these scenarios by changing the size of the arrows. 
Introduce the concept of the resultant force. 

Less advanced students should be able to recognise that, in order to start the block moving, the 
pull must be greater than the friction, but they may have difficulty with the idea that the pull will 
be equal to the friction if the object moves with a constant velocity. 

  

2 hours 

What forces can do 
Know that a force on a 
stationary object can cause it 
to move or to change shape 
and that a force on a moving 
object can cause it to change 
direction, or speed.  

Realise that there is often 
more than one force acting 
on a body and that these are 
balanced if the body is 
stationary. 

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. 

Represent the forces acting 
on a body with arrows that 
point in the direction of the 
force. 

Give the class a small written exercise (give it individually but allow group discussion) showing 
diagrams of bodies with forces acting on them. Ask students to draw and label the forces and, 
by the size of the arrows, give some idea of the relative size of the forces. Possible examples 
include: a boy on a skateboard; a moving car; an aeroplane flying; a lift cage; a football in the 
air; a boat. Some harder ones may be added, such as a skateboarder going downhill. 
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Objectives Possible teaching activities Notes School resources 
 Several important ideas must emerge from the discussion of these examples (most have been 

discussed before and so will be revisited here): 
• More than two forces may be acting on the body (e.g. friction, the pull of the engine and air 

resistance in the case of the car). 
• For a moving object, if the velocity is constant, the forces making it move are exactly 

balanced by the forces opposing movement. 
• For an accelerating or decelerating object, the forces making it move and the forces opposing 

movement are not in balance. 
• There may be forces acting on the body that have no effect on its movement (such as the 

weight of a car moving horizontally) because they act at right angles to the direction of 
movement. Pay particular attention to the example of the aeroplane with four forces (thrust, 
air resistance, weight, lift) acting on it. Ask what might happen when any two opposing ones 
become unbalanced. 

 

  

Galileo’s experiment on falling bodies 
There always has been, and still is, disagreement among the public over whether heavier 
bodies fall faster then lighter ones. Ask the class for their views. Tell them (or show a video) 
about Galileo’s often quoted experiment  in which he dropped two different canon balls 
simultaneously off the top of the Leaning Tower of Pisa. Galileo’s prediction was that they 
should both fall with the same velocity. 

Ask students, in groups, to design and carry out an investigation to test Galileo’s prediction. 
They may need assistance with the design work – the investigation planning poster will help. 
You may choose, in this case, to go though the design thinking as a class exercise and just 
leave groups to execute it. 

Students should have two objects of differing mass but high density to drop. This will minimise 
the effect of air resistance, Two different sized ball-bearings are ideal but they should not be too 
small. Find a suitable place where students can drop the objects safely, such as a stairwell or a 
first-floor window. 

Students may find a detectable difference in the dropping times. If they do, leave any 
explanation until after the next section and then ask them to explain it. 

To add context, ask students to find out what they can about Galileo and this experiment. Much 
is available on the Internet. A small display could be created either by them or by you.  

 
A video or a software presentation may be 
available on Galileo’ famous experiment on 
falling bodies. 

Many pictures of the Leaning Tower of Pisa can 
be obtained from the Internet. 

Enquiry skills 6.1.2, 6.2.4 
 
 
 
Safety: Supervise students appropriately when 
they drop hard objects from a window or 
stairwell to ensure they do not hurt anyone or 
cause any damage. 

 
 

ICT opportunity: Use of the Internet. 

 4 hours 

Air and water resistance 
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. 

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. 

Represent the forces acting 
on a body with arrows that 
point in the direction of the 
force. Air resistance 

Students may have met the idea of air resistance when they first studied friction in Grade 5. Ask 
them to recall what they learnt then. Build on it with following activity. 

Challenge students, working in groups, to make a particular object fall as fast as possible and 
also as slow as possible under standard conditions. The object might be a half sheet of A4 
paper with a paper clip attached. The use of the planning poster may help groups to control 
variables. Some students may need help with using stopwatches.  

This investigation offers an opportunity to consider how accuracy might be improved by 
repeating the experiment several times and taking an average result for the time of the drop. 

 
 
 

Enquiry skills 6.1.1, 6.1.3, 6.3.3, 6.2.4 
 
 
 

Mathematics: A knowledge of working out 
averages is desirable. 

For more ideas see 
Lesson Plan 3 for 
Grade 5 
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Objectives Possible teaching activities Notes School resources 

Discuss the results as a class, including the work on Galileo’s experiment. Students will 
probably suggest air resistance as the reason why some objects drop more slowly than others. 
They should also come to the conclusion that, in the absence of air resistance, all objects fall at 
the same speed. These conclusions should be summarised on the board or OHP. 

More difficult is the concept of a terminal velocity. You could introduce this idea here or you may 
prefer to leave it until after the next investigation. 

Finally, ask the class if they have ever seen any ‘shooting stars’. Explain that these are not 
actually stars but pieces of dust falling through the upper atmosphere. Ask them why these glow 
brightly and appear to burn up. Some may recall that friction generates heat; if no one mentions 
this, ask them to rub their hands together. Shooting stars generate so much heat because of air 
resistance – friction between the dust and the air – that they burn up. Discuss the 2003 Space 
Shuttle disaster and why it is important for spacecraft that re-enter the atmosphere to be coated 
with heat-resistant tiles. 

 

Air and water resistance 
Recall work done in Grade 5 in which students dropped objects that had different shapes but 
the same mass through water. If necessary, ask them to repeat this investigation (Unit 5P.3). 

Extend this by giving each group a small ball-bearing and asking them to find out how long it 
takes to drop through tall containers (large measuring cylinder or large plastic bottle) filled with 
different liquids. To save time, and to reduce the use of liquids, ask each group to use a 
different liquid. 

The groups will have to make a decision about controlling the height the ball drops. They should 
also consider how to improve accuracy by repetition.  

Tabulate all the groups’ results and discuss them as a class. Ask students why they think the 
time for the ball to drop differs from liquid to liquid. They will observe that some liquids appear to 
be ‘thicker’ than others and the ball slows up more in those. You can introduce the concept of 
viscosity in a qualitative way; the most viscous liquid being the one that offers the most 
resistance to the movement. 

Ask them to describe the change in velocity of the falling objects in this investigation and in the 
last one in air. Draw from them the observation that the object speeded up from zero initially 
but, gradually, it stopped speeding up until it seemed to be falling at a constant velocity. Tell 
them that this constant velocity is called the terminal velocity and that the terminal velocity will 
depend on the resistance of the medium through which the ball falls and also on the weight of 
the ball. Ask students to think back to Grade 5 work and recall that shape is also important in 
determining air or water resistance. 
 

 
 
 

Getting the ball-bearing out of the bottle after the 
experiment can be a problem – a small magnet 
on a string is useful. 

Suitable liquids include water, glycerine 
(glycerol), methylated spirits, paraffin, medicinal 
paraffin, cooking oil. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

The lift shown in the diagram is in a tall building and hangs from a strong cable. The movement 
of the lift is affected by only two forces. These forces are the tension in the cable and the weight 
of the lift. 

Which of the following list is correct (a) when the lift is not moving, (b) when the lift is moving 
upwards and its speed is increasing and (c) when the lift is near the top of the building and is 
moving upwards but slowing down? 

A. The tension is greater than the weight. 

B. The tension is equal to the weight. 

C. The tension is less than the weight. 

Adapted from QCA Key Stage 3, 1996, level 6  

 

Which of the following are forces? 

A. The movement of a boy on a skateboard. 

B. The push of the air coming from a jet engine. 

C. The weight of a girl. 

D. The pull of a car on a trailer. 

E. A ball falling through the air. 

F. Water coming out of a tap. 

  

The diagram shows a trailer that can be pulled by a car.  

a. The car exerts a force A on the trailer. What is force B and how is it caused? 

b. There is another force acting on the trailer. Draw it and label it C. What effect does it have on 
the movement of the trolley? 

c. How do A and B compare when the trailer is (i) accelerating, (ii) moving with a constant 
velocity, (iii) stationary? 

 

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. 

The diagram shows a seed.  

a. Why is the parachute at the top of the seed useful to the plant? 

b. What is the effect of the parachute on the terminal velocity of the seed? 

c. Describe how you would investigate the effect of the parachute on the terminal velocity of the 
seed. 

d. If the weight of the seed is 0.02 N, what is the size of the upwards force acting on the seed 
when it is falling at its terminal velocity? What is this force called? 
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