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GRADE 5: Physical processes 2 

Movement 

About this unit 
This unit is the second of five units on physical 
processes for Grade 5. It provides a foundation 
for the study of friction in Unit 5P.3. 

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 and that they can cause objects to move in the direction of the 
force. They should know that objects can move in different ways. 
 

Expectations 
By the end of the unit, students calculate how fast something is moving. 
They plan and conduct systematic controlled investigations and make 
simple calculations from experimental data. They make accurate 
measurements of time, distance and force. 

Students who progress further use a variety of methods for improving the 
accuracy of measurements of time and distance and understand the 
difference between speed and average speed. 

 

Resources 
The main resources needed for this unit are: 
• investigation planning poster 
• variety of materials on which to investigate the effect of different kinds of 

forces (e.g. paper, card, foam, paper clip, different plastics, modelling 
clay, string, air (in a syringe), wood) 

• kitchen scales or top-pan balance, milk cartons, rubber bands, sand or 
pebbles 

• forcemeters of varying sizes 
• tape measure, metre rules 
• sheets of scrap A4 paper  
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• force, newton, forcemeter 
• distance, time, speed 
• average speed 

UNIT 5P.2 
6 hours 
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Standards for the unit 

6 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.  

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.  

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

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

 

2 hours 

Forces 
 

4 hours 

Movement 

 

 

 5.1.1 Plan investigations with an understanding of the importance of controlling 
variables and of collecting an appropriate range of evidence, observations 
and relevant data in a systematic manner. 

 

  5.3.3 Make accurate measurements of time, distance and force. 
 

 

Unit 5P.2 
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Activities 

Objectives Possible teaching activities Notes School resources 

Recall earlier work 
Recall the work done on the effects of forces and the different kinds of forces from Grades 2 
and 3. Briefly repeat any key activities. One might be to ask each group to consider how easy it 
is to squash, stretch, bend or twist different materials and to tabulate the results. 

 
Students will need: paper, card, foam, mild steel 
(e.g. paper clip), different plastics, modelling 
clay, string, air (in a syringe), wood, etc. 

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

Measuring forces 
Introduce the concept of forces of different sizes and how they might be measured by asking 
small groups of students to pull objects of different mass across a surface, such as the top of a 
table or the floor. To make the comparison fair, the objects should differ as little as possible, in 
particular the area and nature of the surface in contact with the table should be the same. 
Discuss this with the class and invite suggestions for suitable objects.  

A good solution is to use standard containers, such as cut-off milk cartons, and to put different 
amounts of sand or pebbles in them. So ask each group to add some sand or pebbles to a 
container, find the total mass, pull it with the rubber band across the surface and measure the 
length of the rubber band as they do so. Tell them to record the results and make a bar chart of 
the length of the rubber band, to show how the length varies with the mass of the container. 

Ask students to repeat the activity with forcemeters instead of rubber bands. This time the bar 
chart should show the force required to pull the container. 

 
Students will need: kitchen scales, milk cartons, 
rubber bands, sand or pebbles. Make a small 
hole near the top of one side of the cut-off milk 
carton container. Tie the rubber band to a 
matchstick and put the band through the hole so 
that the matchstick remains on the inside of the 
hole. It can then be used to pull the container. 

Find by trial beforehand what kind of forcemeter 
will be required; 0–1 N or 0–10 N will probably be 
suitable. 

Enquiry skills 5.2.1, 5.3.1 

 

2 hours 

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

Make accurate 
measurements of time, 
distance and force. 

Using a forcemeter to measure everyday forces 
It important for students to get an intuitive understanding of the size of the newton. Provide each 
group with forcemeters and allow them to find out the force needed to perform certain everyday 
actions (e.g. opening and closing doors and drawers, lifting a variety of common objects such 
as a book, a bag or a chair). Tell them to tabulate their results.  

If a heavy-duty forcemeter is available, let students try activities such as moving a car or similar 
large object. 
 

 
Enquiry skill 5.3.1 
 
 
 

Safety: Activities involving moving large objects 
must only be carried out under strict supervision. 
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Objectives Possible teaching activities Notes School resources 

Recall earlier work 
Recall work done on forces, one of the effects of which is to make an object move. Question the 
class to find out what they already know about speed and how it can be measured. Many will 
probably be familiar with a speedometer and will have a concept of speed but it will probably be 
in kilometres per hour and not metres per second, and they will probably not know how to 
measure it 

  

Measuring speed 
Ask groups of students to carry out some simple measurements of distance moved and time on 
some moving objects including a student walking or running and a ball rolling. Tell them to 
calculate the speed in each case. 

After they have measured the time of a student walking or running challenge them to measure a 
short time, such as the time taken to run one step. It is likely that someone will suggest 
measuring the time for a certain number of steps, such as 10, and dividing by that number. Ask 
them to calculate the time for one step from their results. They should recognise that this is a 
common way of measuring short time intervals and that it is useful if the number of steps 
selected is, for example, 10 or 100 so that the subsequent mathematics is easy. 

Allow more advanced students to use light gates and an electronic timer to measure time 
intervals very accurately.  

 
Enquiry skill 5.2.4 

 
 

 
 
 
 
 
 
ICT opportunity: Use of light gates. 
Enquiry skill 5.3.1 

 

4 hours 

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

Plan investigations with an 
understanding of the 
importance of controlling 
variables and of collecting an 
appropriate range of 
evidence, observations and 
relevant data in a systematic 
manner. 

Make accurate 
measurements of time, 
distance and force 

 

A challenge: who can make the fastest paper aeroplane? 
Separate the issue of making and testing the paper aeroplane from that of working out its 
speed. Form students into groups and ask individuals in the groups to make aeroplanes and to 
test them to find out which is the fastest. They will have to consider what variables they must 
take into account and which they must hold constant in the test (e.g. aeroplanes must be made 
of the same materials, tested in the same place, thrown with the same force). 

When the aeroplanes are ready for testing, ask the class about what they will have to measure 
if they are to measure speed. They will probably identify the distance travelled and the time 
taken as variables to measure. Introduce them to various different ways of measuring distances 
(e.g. tape measure, metre ruler, trundle wheel) and ask them to select the one they consider 
best for the task. Give help over measuring the time. A stopwatch is desirable but not essential. 
Encourage advanced students to think of ways of improving the accuracy of the measurement 
of such a small time interval.  

Discuss, with more advanced students, the desirability of taking a number of results and 
averaging. 

Provide assistance in calculating the speed of the aeroplanes after time and distance have 
been measured. Ensure that the correct units (metres and seconds) are used. 

When the fastest aeroplane in each group has been identified, hold an intergroup competition to 
find the fastest in the class. 

Students may point out that the speed of the aeroplane varies throughout its flight. This offers 
an opportunity to introduce the concept of average speed in an intuitive way. 
 

 
Stopwatches are desirable but not essential. An 
investigation planning poster is useful. Use 
scrap A4 paper for the aeroplanes. 

 
 
 
 
 
 
 
One way of measuring a small interval 
accurately is to use two stopwatches. One is 
started at the beginning of the interval and the 
other at the end. They are then both stopped 
simultaneously and the time interval is the 
difference between the readings. 
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Assessment 

 Possible assessment activities Notes School resources 

Which of the following are examples of forces? 

A. The weight of student sitting on a chair. 

B. The speed of a football entering the goal. 

C. The pull of a lorry on a trailer. 

D. The flow of electricity through a bulb. 

E. The heat of the Sun. 

 

 

 

 

 

 

A boy kicks a ball. The diagram shows the path of the ball. How can you tell from the path of the 
ball that a force is acting on it? 

 

 

The diagram shows a lift going down a lift shaft. A force is applied to the lift as shown by X. 
What effect will this force have on the lift? 

  

 

You want to measure the length of a number of objects. You have a 30 cm ruler, a metre ruler, a 
20 m tape measure and a trundle wheel. Which of these would you use to measure: 

a. the width of a book;  

b. the width of a football pitch; 

c. the height of your friend; 

d. the distance from your school to your home? 

  

In a group, design and make balloon-powered trolleys from any suitable materials (each trolley 
made must use just one, identical, balloon). Test them by calculating their speed over a 
measured track.  

Enquiry skills 5.1.1, 5.3.2, 5.3.3 
 

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. 

Rashid can run 100 m in 20 seconds. What is his average speed?   

 A maize plant grows 20 cm in 25 days. What units would you use to explain how fast it was 
growing? In these units, how fast did it grow? 
 

  

 

Unit 5P.2 



188  |  Qatar science scheme of work  |  Grade 5  |  Unit 5P.2  |  Physical processes 2 © Education Institute 2005 

 

 


