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GRADE 5: Physical processes 5 

Making electrical circuits 

About this unit 
This unit is the fifth of five units on physical 
processes for Grade 5.  

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 7 and Grade 2. 

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 have practical 
experience of handling simple battery driven devices such as a torch and be 
aware that such devices do not work unless they contain a charged battery.  
 

Expectations 
By the end of the unit, students construct simple circuits using bulbs, 
switches and cells. They know that a circuit must be complete and have a 
power source for it to work, and that the electricity flows round a circuit from 
the positive pole of the cell to the negative one. They test materials to 
discover whether they are good or bad conductors of electricity. They know 
that increasing the number of cells in a circuit will make bulbs shine brighter 
and that increasing the number of bulbs in the circuit makes them shine less 
brightly. 

Students who progress further can identify and rectify faults in circuits, 
can make some electrical components, such as switches, from everyday 
materials. They understand why electrical appliances very often have 
insulating plastic cases. 

Resources 
The main resources needed for this unit are: 
• a variety of electrical components (e.g. batteries, bulbs, a bell or buzzer) 
• pieces of springy metal, insulated wire, pieces of wood, nails 
• simple tools (e.g. pliers, hammers) 
• common electrical appliances (e.g. a torch, a radio, a kettle, an iron) 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• cell, bulb, switch 
• circuit 
• conductor, insulator 
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Standards for the unit 

8 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 5 standards 
 EXTENSION STANDARDS 

2.9.3 Know that connections with wires to 
the positive and negative poles of a 
cell can make a bulb light. 

5.14.1 Construct simple circuits using bulbs, switches and cells, and know that a 
circuit must be complete and have a source of electrical power in order to 
work. 

 

5.14.5 Represent circuits using circuit 
diagrams. 

 5.14.2 Know that the electricity flows round a circuit from the positive pole of the 
cell to the negative one. 

7.20.2 Represent circuits by circuit diagrams 
and construct circuits given a circuit 
diagram. 

 5.14.3 Test whether a material is a good or bad conductor of electricity and 
recognise that metals conduct electricity whereas non-metals do not. 

 

3 hours 

Electrical circuits
 

3 hours 

Designing 
circuits to solve 
problems 
 

2 hours 
Good and bad 
conductors 

 

 5.14.4 Know that increasing the number of cells in series in a circuit will make 
bulbs shine brighter but that increasing the number of bulbs in series in the 
circuit makes them shine less brightly. 

7.20.5 Understand why adding cells in series 
will increase the current flowing in a 
circuit and that adding cells in parallel 
will not increase the current that flows 
but will allow the current to flow for a 
longer time before the cells run down. 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction 
This unit allows students considerable free experimentation in making working circuits. 
Encourage them to follow their own interests in making their circuits; these could vary from a 
circuit that lights up a room in a doll’s house to a circuit that triggers a bell when a door is 
opened. The first part of this topic will cover the functions of basic elements in a circuit and the 
second will be free development of this knowledge.  

Ask students to recall what they know from earlier work on electrical circuits. Do this by asking 
them to explain the functions of various parts of a torch, which you should bring to the lesson 
and then take apart in front of them. Also ask them to explain how the various parts fit together 
so that the torch works. Put the torch together making some deliberate mistakes, such as 
reversing the polarity of one cell or failing to screw the bulb fully home. Challenge the class, 
using their understanding of circuits, to suggest how you might try to make it work. 

 

Students will need a variety of resources for this 
topic (e.g. batteries, bulbs, pieces of springy 
metal, insulated wire, simple tools such as 
pliers) 

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

 

Making circuits 
Organise students into groups, give each group a bulb, a cell and two wires, and ask them to 
make the bulb light up. Ask students to describe what they did. Draw out of them the following 
ideas: 
• a complete circuit is needed for the bulb to light up; 
• the cell has two poles and a wire must be attached to each one for the circuit to work; 
• a bulb also has two terminals to which the wire must be attached. 

Give each group more pieces of wire and a second cell and bulb and challenge them to 
incorporate them effectively into their circuits. 

Ask members of the class to help you draw their working circuits on the board. Do not use the 
formalism of circuit diagrams and make sure that both terminals in the cells and bulbs are 
clearly indicated. 

 
It is not necessary to use bulb holders or cell 
holders for this work: wires should be held 
against the terminals to complete the circuits. 
This requires students to work collaboratively. 
The pieces of wire should be long enough to 
facilitate this. 

 

Switches 
Introduce the idea of a switch using two pieces of wire that touch each other when the switch is 
on. Ask students to incorporate a switch into a simple circuit. You could, for example, challenge 
them to make a model of the circuit of the electric torch. 

  

Demonstrating a bulb burning out 
Show the effect on a bulb of increasing the number of cells in series that are attached to it. 
Show that eventually the bulb will burn out. Encourage the class to avoid situations where too 
much current passes through a bulb 

  

3 hours 

Electrical circuits 
Construct simple circuits 
using bulbs, switches and 
cells, and know that a circuit 
must be complete and have a 
source of electrical power in 
order to work. 

Know that the electricity flows 
round a circuit from the 
positive pole of the cell to the 
negative one. 

Know that increasing the 
number of cells in series in a 
circuit will make bulbs shine 
brighter but that increasing 
the number of bulbs in series 
in the circuit makes them 
shine less brightly. 

 

Consolidation 
Draw examples of circuits on the board, some of which would work and others would not. Ask 
the class to identify those that would work and suggest ways of rectifying those that would not. 
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Objectives Possible teaching activities Notes School resources 

3 hours 

Designing circuits to solve 
problems 
Construct simple circuits 
using bulbs, switches and 
cells, and know that a circuit 
must be complete and have a 
source of electrical power in 
order to work. 

Give the class an opportunity, working in groups, to design and make circuits of their choice that 
solve a problem. These may be circuits that model real situations (e.g. the lighting in a room) or 
they may be circuits that perform a real function (e.g. light up a bulb when someone steps on a 
mat, or ring a bell when a door opens). 

Allow sufficient time for this: groups will need time to improve their initial designs by trial and 
error. 

Another variation of this process is to set a problem to be solved and ask the groups to solve it. 

In both cases, small prizes could be awarded for the quality of thinking behind the solution and 
also the workmanship. 
 

 

Students may require access to simple tools and 
materials such as blocks of wood, nails, a 
hammer, etc. 

 

Finding out what materials conduct electricity 
Challenge students, in groups, to use their knowledge of circuitry to design and make a piece of 
equipment that tests whether or not a substance will conduct electricity. Some groups will need 
help. 

Give them a few metals and non-metals to test (include some liquids, such as methylated 
spirits, water and salt water) with their equipment. 

Ask them to extend their work by testing materials that various objects around the classroom 
are made of. 

Tell them to write their results in a table and to try to draw some simple conclusions from the 
work. The main conclusion should be that metals conduct electricity and non-metals do not. 

Ask more advanced students to test the lead of a pencil. This is made of graphite and is an 
exception to the general conclusion. 

Introduce and define the words conductor and insulator. 
 

 
Enquiry skill 5.1.1 

 2 hours 

Good and bad conductors 
Test whether a material is a 
good or bad conductor of 
electricity and recognise that 
metals conduct electricity 
whereas non-metals do not. 

 

Looking at what electrical appliances are made of 
Give each group an electrical appliance (e.g. a torch, a radio, a kettle, an iron) and ask them to 
find out which parts of it are made of materials that conduct electricity and which are made of 
insulating materials. They should use the test equipment developed earlier to do this (also show 
them a commercial continuity tester and let them use it). 

Discuss their results and ask for suggestions for the reasons for some of them. In particular, 
draw out the need for the outer parts of an appliance to be made of an insulator, for safety 
reasons. Ask them to summarise their findings in a table that also explains some of them. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

a. The drawing on the right shows the parts of a torch. 

 Najib closed the switch. Why did this turn on the torch? 

b. The drawings below show two other torches. In both torches, the bulbs will not light even 
when Najib closes the switches.  Look carefully at the drawings. 

 i. Why is the circuit of torch A not complete? 

 ii. What could you do to torch B to get the bulb to light? 

 

QCA Key Stage 3 science, 2004, level 3 (part question)  

 
 

 

Make a table with two columns. The first should have the heading conductors and the second, 
insulators. Put the following materials in the correct column in the table. 

 wool  glass beaker  coin  pencil eraser  plastic pen  nail  wooden 
ruler  drawing pin  key 

Add some objects of your own to each column. 

 

  

Draw a diagram showing how you would connect a cell, two bulbs and a switch so that: 

a. the switch will turn both bulbs on and off; 

b. the switch will turn just one bulb on and off. 

 
 

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 a circuit that switches on a light or a buzzer when a drawer is opened. 
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