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GRADE 5: Physical processes 1 

Static electricity 

About this unit 
This unit is the first of five units on physical 
processes for Grade 5. It introduces static 
electricity and lays the foundation for later work 
in Grade 7 

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 activities, look at the scheme of 
work for 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 
No previous learning is required. 
 

Expectations 
By the end of the unit, students know that electrostatic charges are 
caused by friction when an insulator is rubbed and that there are two types 
of charge. They know that unlike charges attract each other and like charges 
repel. They identify patterns in observations and draw generalised 
conclusions from them. 

Students who progress further devise tests to determine the nature of the 
charge on a charged object. 

 

Resources 
The main resources needed for this unit are: 
• different kinds of common plastics in the form of sheet or rods, rulers, 

combs, expanded polystyrene food containers 
• cloths of different kinds, particularly pieces of fur 
• newspaper, balloons 
• pieces of wood and metal, glass rods, aluminium food containers, 

aluminium foil 
• basic electrostatics kit containing polythene and acrylic rods that can be 

suspended or balanced together with cloths for rubbing 
• investigation planning poster 
• cotton thread and a means of suspending charged objects 
• video resources showing lightning and other examples of static electrical 

discharge 
• Lesson plan 5.4 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• attract, repel, attraction, repulsion 
• static electricity 
• positive charge, negative charge 
• lightning, discharge 
 

UNIT 5P.1 
6 hours 
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Standards for the unit 

6 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

 5.13.1 Know that electrostatic charge is generated by friction when an insulator is 
rubbed and that two kinds of charge can be created in this way. 

7.18.2 Explain the movement of the gold leaf 
when an electroscope is used to 
detect charge.  

  7.18.3 Know that lightning is an electrical 
discharge caused by a static charge 
that results from friction between 
moving air masses, and that it can be 
dangerous.  

 5.13.2 Know that unlike charges attract each other and like charges repel.   

2 hours 

Sticking without 
glue 
 

3 hours 

Attracting and 
repelling 
 

1 hour 

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

 

Unit 5P.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction 
Quickly demonstrate a number of electrostatic phenomena to arouse interest. Hold two strips of 
newspaper in one hand and pull them quickly between fingers 1 and 2 and 2 and 3 of the other 
hand. The strips will repel each other. Repeat with polythene from a shopping bag. The 
newspaper and polythene strips will stick to the wall or a plastic object. Blow up a balloon and 
rub it on the wall (use enough friction). It will stick. There are many more similar demonstrations 
and you can build up a repertoire. 

Start a word board. Stick cards on it showing the spelling of key words as they arise. 

 
Static electricity activities only work well in a dry 
atmosphere. Choose the time of year when the 
humidity is lowest (winter when it is not raining) 
or lower the humidity in the room using air 
conditioning and keep the windows shut. Find by 
trial and error the best conditions. 

 

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

 

What will stick to the wall? 
Challenge groups of students to stick as many things as possible to the wall just by rubbing 
them. Ask them to find out what sticks best and what does not stick. Tell them to try different 
cloths to rub the objects they want to stick. 

Help them write a table in their books to display their results. They should design their own 
tables according to what they have done. A simple one would be to classify objects according to 
whether they do or do not stick to the wall, but some groups may find that some things stick well 
yet others stick for just a short time and then fall off. 

 
Enquiry skill 5.3.2 
 
 

Enquiry skill 5.2.3 

Lesson plan 5.4 

What surfaces are best? 
Challenge groups of students to devise an investigation to show whether some surfaces are 
better than others for sticking things to by electrostatic attraction. Help them to think about 
variables and what to control and how to use a simple investigation planning poster. Variables 
they could control include: 
• the nature and size of the object they are going to stick to the surface; 
• how they will rub the object. 

Help them to decide what they are going to measure that will give them the information they 
need (e.g. the time before the object falls off). Sticking several objects on will improve accuracy 
(e.g. they could stick six objects to the surface and note the time it takes for three to fall off). 
They will also have to identify the different surfaces – provide at least one plastic, one glass and 
one metal surface. 

Help the groups make tables of their results. Encourage them to display these in the form of a 
bar chart. 

 
Enquiry skill 5.1.1 
 
 
 
 
 

Enquiry skill 5.2.1 

 

2 hours 

Sticking without glue 
Know that electrostatic 
charge is generated by 
friction when an insulator is 
rubbed and that two kinds of 
charge can be created in this 
way. 

Know that unlike charges 
attract each other and like 
charges repel.  

 

How many bits of paper will stick? 
Show students how electrostatically charged objects will make tiny bits of newspaper dance as 
they are brought near them. Allow groups of students to make their newspaper pieces and 
experiment with different objects. 

This activity will show which materials are most easily charged and what cloths are best for 
rubbing. It will show, for example that metals cannot be charged up at all. 

  

Unit 5P.1 
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Objectives Possible teaching activities Notes School resources 

Allow the groups to experiment freely for a time and then ask them to explain what they have 
found out. Ask them to think how they might best write down their conclusions. It might be in the 
form of a table with headings like ‘no paper sticks’, ‘a few bits of paper stick’ and ‘many bits of 
paper stick’, but they may have other ways of classifying the materials. 

How long will they stick? 
Question students about whether they noticed how long the pieces of paper would stick on the 
objects. Challenge them to devise an investigation to compare how long objects remain 
charged. This is similar to the investigation testing the different surfaces and you can give 
students similar help to identify and control variables and to decide what to measure. 
 

 
Enquiry skill 5.1.1 

 

 

Repelling 
Repeat the earlier demonstration using strips of paper or polythene to show repulsion. Ask the 
class why they think that sometimes things attract and at other times they repel. They may have 
some suggestions such as objects that are made of the same material repel each other. 
Challenge them to think of ways they could test whether two charged objects will repel or 
attract. They will have some suggestions which they should be allowed to pursue in groups. 
Help groups to improve the design of their investigations as necessary. Lead them, if possible, 
towards the idea of allowing one charged object to hang freely while they bring the second 
towards it. 

Discuss with the class what they found out and draw out generalisations. Students will find that 
one object may repel another and yet attract a third, which will confuse them. Ask them to write 
down some sentences describing what they found out. 

 
Electrostatics experiments of this nature are 
notoriously difficult to do and get consistent 
results because some objects can change their 
charge according to circumstances. Allow 
students to experiment for themselves and then 
give them, in the next activity, a carefully 
controlled activity. 

 3 hours 

Attracting and repelling 
Know that electrostatic 
charge is generated by 
friction when an insulator is 
rubbed and that two kinds of 
charge can be created in this 
way. 

Know that unlike charges 
attract each other and like 
charges repel.  

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

What repels and what attracts? 
Show the class step by step what they should do. Prepare a table for them to write the results 
into. Give groups four plastic rods, two each of two different materials that charge oppositely 
when rubbed. The rods should be easily distinguished and must be easily suspended 
horizontally from a stirrup or balanced on a pivot so they are free to move. Tell students to test 
for repulsion and attraction between rods that are made of the same materials and those that 
are made of different materials. 

Help them recognise from their conclusions that the rods are charged up differently. This means 
that there must be two kinds of electricity. Introduce the two kinds: positive and negative. 

Write the conclusions on the board in simple sentences for students to copy in their books. 
They will use these conclusions in the next activity. 

More advanced students might wish to discuss the origin of the charge. Show them that the 
rubbing cloth gathers an opposite charge during the rubbing. Also show them that, after 
rubbing, the cloth is attracted to the rod, indicating that the two are oppositely charged. This 
suggests that charged material rubs off one onto the other during the friction. 

 
You will need to know which rod charges 
positively and which negatively. Rods in 
electrostatics kits are usually colour coded. 

Enquiry skill 5.3.1 
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Objectives Possible teaching activities Notes School resources 

 

Will it repel or attract? 
Remind the class of the rules of attraction and repulsion. Challenge them, in groups, to charge 
up one object and hang it up and then charge up another object and predict whether it will repel 
or attract the hanging object. Then let them test their prediction.  

Tell them that, to avoid confusing results, they should not allow the two objects to touch. Explain 
that this may spoil the activity. They should bring the second object near enough to the hanging 
one to show whether it is attracted or repelled. 

Ask students to write a table in their books that shows in three columns: 
• what they did; 
• what they predicted would happen; 
• what they observed happening. 

Make sure they fill in the second column before the test. 

Circulate around the groups and help those whose predictions seem to be inaccurate. 
 

 

 

 

 

 

 

Enquiry skills 5.1.2, 5.2.1, 5.2.3 

 

1 hour 

Taking care 
Know that electrostatic 
charge is generated by 
friction when an insulator is 
rubbed and that two kinds of 
charge can be created in this 
way. 

Dangers of static electricity 
Show a video or pictures of static discharges, such as lightning. Resources are available on the 
Internet, including streamed video of lightning strikes. Pictures are also available of incidents 
such as the explosions of the R101 and Hindenburg airships, which were caused by static 
electricity that had built up on the airships during flight, discharging to earth. The famous 
eyewitness radio broadcast account of the explosion of the Hindenburg is also available. 

Ask students for their own experiences of static electric shocks, even small ones such as the 
crackling that they may have heard when they comb their hair in dry weather, or when they take 
off a woollen garment. 

Unit 7P.2 contains an account of how a small discharge can be created in the science room 
using readily available (free) materials. Larger discharges can be made using a van de Graaff 
generator, which may be borrowed from a senior school. 

Discuss with the class the dangers associated with large discharges such as lightning. Explain 
that electricity and telephone wires and radio and TV aerials are often hit by lightning, but 
usually there is no damage because of safety measures built into the telephone and electricity 
systems.  

Discuss what students should do, and not do, if they are ever caught out in a storm where there 
is lightning. 

Tell them that one common problem is damage to sensitive electronics in computers that are 
connected to telephone lines. Discuss precautions such as disconnecting the computer modem 
during storms and using surge protection sockets. 
 

 
Many lightning websites can be accessed by 
entering the two words ‘lightning’ and ‘video’ in a 
search engine. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Amani put a pin through a plastic straw. She then stuck the pin into a pencil eraser so that 
the straw could turn easily, as shown. She rubbed the straw on some woollen material. She 
then rubbed a second straw on some wool and brought it near the first. Describe what you 
would expect Amani to see happening. 

Amani then rubbed a metal ruler with the wool and brought it near the straw. What happened 
this time? 

Amani then rubbed a glass rod with some fur. She knew that the rod would have a positive 
charge. She brought the glass rod near her straw and the straw moved away from it. Is the 
straw charged with a positive or a negative charge? Explain your answer. 

Amani had another piece of plastic and she wanted to know whether it would have a positive 
or negative charge when she rubbed it. Describe how she could find out. 

 

 

 

Look at this list of materials. Put a tick next to the ones that you think could easily be charged 
by rubbing and a cross next to the ones that you think could not be charged. 

• a plastic ruler 

• a steel nail 

• an aluminium pan 

• a strip of newspaper 

• a strip of polythene from a shopping bag 

• a wet plastic comb 

• a balloon 

  

Explain why it is a good idea to unplug your television aerial during a thunderstorm.   

Mohammed cleaned a dusty mirror with a dry cloth. When he looked in the mirror the next 
day it had even more dust on it. Explain why. 

Help Mohammed clean his mirror. Tell him what to do next time if he wants his mirror to stay 
clean a longer time. 

  

Yasir was wearing a nylon T-shirt and a woollen jersey. When he pulled his jersey off, he 
noticed that it stuck to his T-shirt. Why did this happen? 

  

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. 

Devise an investigation to find out whose ruler can be given the biggest electrostatic charge. 
 

  
 

 

Unit 5P.1 


