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  East Park Academy 

Science Year 4: Electricity 
Overview of the Learning: 
In this unit of learning children will investigate making circuits and extends their understanding of circuits, conductors and insulators and the need 

for a complete circuit in order for a device to work. Children are introduced to ways in which they can vary the current in a circuit. 

Core Aims  
 develop scientific knowledge and conceptual understanding 

through the specific disciplines of biology, chemistry and physics 

about humans and other animals 

 develop understanding of the nature, processes and methods of 

science through different types of science enquiries that help them 

to answer scientific questions about the world around them 

 are equipped with the scientific knowledge required to understand 

the uses and implications of science, today and for the future. 

 

Pupils should be taught to work scientifically. They will: 

 asking relevant questions and using different types of scientific 
enquiries to answer them 

 setting up simple practical enquiries, comparative and fair tests 

 making systematic and careful observations and, where 
appropriate, taking accurate measurements using standard 
units, using a range of equipment, including thermometers and 
data loggers 

 gathering, recording, classifying and presenting data in a 
variety of ways to help in answering questions 

 recording findings using simple scientific language, drawings, 
labelled diagrams, keys, bar charts, and tables 

 reporting on findings from enquiries, including oral and written 
explanations, displays or presentations of results and 
conclusions 

 using results to draw simple conclusions, make predictions for 
new values, suggest improvements and raise further questions 

 identifying differences, similarities or changes related to simple 
scientific ideas and processes 

 using straightforward scientific evidence to answer questions or 
to support their findings. 

Pupils should be taught about electricity: 

 identify common appliances that run on electricity 

 construct a simple series electrical circuit, identifying and 
naming its basic parts, including cells, wires, bulbs, switches 
and buzzers 
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 identify whether or not a lamp will light in a simple series circuit, 
based on whether or not the lamp is part of a complete loop 
with a battery 

 recognise that a switch opens and closes a circuit and 
associate this with whether or not a lamp lights in a simple 
series circuit 

 recognise some common conductors and insulators, and 

associate metals with being good conductors. 

Expectations 
Children can: 

 identify common appliances that run on electricity 

 construct a simple series electrical circuit, identifying and naming its basic parts, including cells, wires, bulbs, switches and buzzers 

 identify whether or not a lamp will light in a simple series circuit, based on whether or not the lamp is part of a complete loop with a battery 

 recognise that a switch opens and closes a circuit and associate this with whether or not a lamp lights in a simple series circuit 

 recognise some common conductors and insulators, and associate metals with being good conductors.gathering, recording, classifying 
and presenting data in a variety of ways to help in answering questions 

 recording findings using simple scientific language, drawings, labelled diagrams, keys, bar charts, and tables 

 reporting on findings from enquiries, including oral and written explanations, displays or presentations of results and conclusions 

 using results to draw simple conclusions, make predictions for new values, suggest improvements and raise further questions 

 identifying differences, similarities or changes related to simple scientific ideas and processes 

 using straightforward scientific evidence to answer questions or to support their findings. 
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Learning Objectives Suggested Learning Opportunities  

 To elicit ideas about electricity and things that 
use electricity. 

 To consider what sources of information, 
including first-hand experience and a range of 
other sources, they will use to answer 
questions 

Explore - What is electricity? Things that use electricity. 
Starter video hook - It encourages children to think about the items in a house that use 
electricity. Heather is late for work so her friend Jason kindly offers to make her 
breakfast. How many things does Jason use, or does Heather need, that require 
electricity to work? 
http://www.nationalstemcentre.org.uk/elibrary/resource/6184/things-that-use-electricity 
Discuss that batteries and mains electricity are the most widely used sources of 
electricity and that electricity can be dangerous so care needs to be taken.  
 

 To know how to make a bulb light up. 

 To construct a simple series electrical circuit, 
identifying and naming its basic parts, 
including cells, wires, bulbs, switches and 
buzzers 

 To identify whether or not a lamp will light in a 
simple series circuit, based on whether or not 
the lamp is part of a complete loop with a 
battery 

 To present scientific ideas and thinking about 
electrical circuits and equipment  
 

Elicitation and exploration task – What do we already know about electrical 
circuits? Making circuits! 
To find out what children already know about circuits allow them to make a simple 
circuit. They could try to then make the bulb light using the least amount of equipment 
They could draw a circuit, label it and possibly explain what is happening to the 
‘particles’ (electrons) in the circuit. 
The children could then try to make motors spin and buzzers make a sound. 
Give children a range of components – e.g. bulbs, bulb holders, cells, battery holders 
(one holding two cells constitutes a battery), wires and crocodile clips, buzzers, motors. 
In pairs they build a working circuit – i.e. the bulb lights up, the motor turns or the buzzer 
sounds! The children then draw their circuit and label the parts Challenge them to give 
the purpose of each component in the circuit. (Children draw the circuit as a pictorial 
representation, as they will be introduced to the conventional circuit symbols in Year 6.) 
http://www.bbc.co.uk/schools/scienceclips/ages/6_7/electricity_fs.shtml 
 

 To know which materials are electrical 
conductors and which are electrical 
insulators. 

 To know how conductors and insulators are 
used in electrical components. 

 To set up a fair test. 

Exploring – Which materials are conductors and insulators of electricity? 

Begin this lesson by asking the children a series of questions that will help to elicit an 

understanding about the sorts of materials that are electrical insulators (materials that 

prevent electrical energy passing through them) and those which are electrical 

conductors (those which allow electrical energy to pass through them), e.g. Why aren’t 

http://www.nationalstemcentre.org.uk/elibrary/resource/6184/things-that-use-electricity
http://www.bbc.co.uk/schools/scienceclips/ages/6_7/electricity_fs.shtml
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wires made from wood? Should I make a crocodile clip from margarine? Is the filament 

of a bulb made from metal? Why is plastic used to coat the outside of wires?  

Through discussions with the children pull out the idea that some materials prevent 

electricity passing through them, and others allow electricity to pass through them. This 

will form the basis of an enquiry test: Which materials are electrical insulators and which 

are electrical conductors?   

How could we find out which materials let ‘electricity through’ and which do not? Howe 

could we generate our own test to investigate this? 

Provide small groups of children with the components to make their own complete 

circuits and also a range of materials for them to test, but encourage them to use 

objects from the classroom also. The children make a simple circuit using a cell/battery 

pack and a bulb. Children to select a range of materials they would like to test, e.g. 

silver foil, wood, copper, aluminium, lollipop stick, rubber, plastic, glass, feathers, 

buttons, etc. The children choose one of the materials and ask a question, such as: Will 

silver foil act as an electrical conductor? They break their circuit and place the chosen 

material in the break, so completing the circuit again, to see if the material allows the 

electrical energy to pass through it and therefore light up the bulb once more 

Allow children to make a simple circuit which they will use to find out which materials 

conduct electricity. Children will realise quite quickly that the metals conduct electricity, 

so challenge them to find out if all metals conduct electricity. 

Video – www.bbc.co.uk/learningzone/clips/  ‘The Dangers of Electricity’ 

Video www.bbc.co.uk/learningzone/clips/  ‘What materials conduct electricity?’ 

Children could then discuss certain objects and then explain around these why they 

have been made from certain materials: e.g. parts of a toaster, a plug, a pull down 

light switch in a bathroom, etc 

Get children to chart their findings and write up their learning 

http://www.bbc.co.uk/learningzone/clips/
http://www.bbc.co.uk/learningzone/clips/
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Useful links: 
http://www.bbc.co.uk/schools/scienceclips/ages/8_9/circuits_conductors.shtml 
http://www.bbc.co.uk/bitesize/ks2/science/physical_processes/circuits_conductors/play/ 
http://www.andythelwell.com/blobz/guide.html 
http://www.bbc.co.uk/learningzone/clips/electrical-insulators-and-conductors/2193.html 
http://www.bbc.co.uk/learningzone/clips/an-introduction-to-electricity/10596.html 
http://www.bbc.co.uk/schools/scienceclips/ages/8_9/circuits_conductors.shtml 
http://www.eon-uk.com/mediaFiles/factfile4.swf 
http://oldsite.switchedonkids.org.uk/pt_firstaid.html 
Summarise the children’s findings and ask them to draw conclusions about the 
materials that are good electrical conductors (metals, but children may have found that 
a lead pencil works [graphite, not actually lead the metal]). Using the web link 
http://www.bbc.co.uk/schools/scienceclips/ages/8_9/circuits_conductors.shtml 
 Children go through the Quiz together. Discuss where good insulators might be useful. 
Discuss what to do if someone has an electrical shock – e.g. switch off power if 
possible, move them away using dry wooden broom handle, call for help. Look at 
http://www.eon-uk.com/mediaFiles/factfile4.swf 
 together and vote on answers. Useful facts can be found at 
http://oldsite.switchedonkids.org.uk/pt_firstaid.html 
 

http://www.bbc.co.uk/schools/scienceclips/ages/8_9/circuits_conductors.shtml
http://www.bbc.co.uk/bitesize/ks2/science/physical_processes/circuits_conductors/play/
http://www.andythelwell.com/blobz/guide.html
http://www.bbc.co.uk/learningzone/clips/electrical-insulators-and-conductors/2193.html
http://www.bbc.co.uk/learningzone/clips/an-introduction-to-electricity/10596.html
http://www.bbc.co.uk/schools/scienceclips/ages/8_9/circuits_conductors.shtml
http://www.eon-uk.com/mediaFiles/factfile4.swf
http://oldsite.switchedonkids.org.uk/pt_firstaid.html
http://www.bbc.co.uk/schools/scienceclips/ages/8_9/circuits_conductors.shtml
http://www.eon-uk.com/mediaFiles/factfile4.swf
http://oldsite.switchedonkids.org.uk/pt_firstaid.html
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 To identify that batteries, mains electricity and 
static are all examples of electrical energy.  

 To identify how the electrical conductivity 
properties of materials are suited to their 
function.   

 To understand how a plug is wired.  

Exploring cables and plugs 

Ask the children which of these materials are a good electrical insulator and which are a 

good electrical conductor: metal and plastic? The children will now know that metal is 

the conductor and plastic is the insulator. Show them a range of different plugs and 

cables and ask them: Why is plastic used to coat the metal wires? Why is the cable grip 

important? Show children how to take the fuse out of a plug and replace it. What does 

the fuse do? It protects the circuit from high electric currents; it is made from a kind of 

resistance wire which melts at a low temperature and therefore breaks the circuit if the 

current gets too high. The children should be confident at knowing that the plastic 

protects the metal wires and stops electricity passing to surrounding objects, which 

would be dangerous. Note that the cable grips can be different in a range of plugs and 

that wires in some countries are coloured differently. 

Using the session resources show children a picture of a plug correctly wired.  

http://www.bbc.co.uk/scotland/brainsmart/memory/mini/wireaplug.shtml 

Highlight that although the plastic on the wires are different colours, they all have plastic 

insulation. Also highlight that the metal parts of a plug (the pins) are exposed so when 

they are plugged into a mains socket care needs to be taken until the plug is fully 

pushed in - Many households have plug protectors to stop younger children from putting 

their fingers into the socket.  

Lightning conductors are made of metal to take the electricity from a lightning strike 

safely to the ground  

However, using batteries and mains electricity is not the only way of creating an 

electrical charge! Taking a balloon ask the children to predict what will happen if you rub 

the balloon on a jumper and then put it close to your own/children’s hair.. Use 

http://www.sciencemadesimple.com/static.html 

http://www.bbc.co.uk/scotland/brainsmart/memory/mini/wireaplug.shtml
http://www.sciencemadesimple.com/static.html
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http://www.ollieandsparky.co.uk/ollieandsparky/teachers/OC4.html or http://www.school-

for-champions.com/science/static_electricity.htm  to help explain the phenomena called 

static electricity (children do not need to be able to explain this). Some enquiries are 

described at http://www.kids-science-experiments.com/cat_electricity.html 

Using pre-blown balloons the children create static electricity by rubbing the balloon on 

their jumper and then putting it close to their hair to see it rise up – as the opposite 

forces are attracted to each other. Children should have access to a digital camera and 

then take a picture of each person in the group with their hair standing on end! They can 

use the photograph in a short written explanation about static electricity. 

Give the children a range of electrical devices and components, e.g. cable, clear glass 

light bulbs, plugs, etc. The children draw the electrical device and label the materials 

used noting if that material is an electrical insulator or an electrical conductor. 

 To be able to measure with a data-logger 

 To be able to plan a fair test. 

 To be able to add more batteries to a circuit. 

 To know what is happening when more 
batteries are added to a circuit. 

 To ask questions that can be investigated 
scientifically and decide how to find answers 

 To describe and conclude what happens 
when the number of components in a simple 
circuit changes. 

 
 

Illustrative fair test – Will the number of batteries affect the brightness of the 
bulb? 
What would be the effect on the brightness of the bulb in a circuit if we were to add 
more batteries? Why do you think this would happen? 
• What happens if there are 2 bulbs (motors/buzzers) in the circuit? 
• What happens if there are 3 bulbs (motors/buzzers) in the circuit? 
• What happens if there are 2 cells (battery) in the circuit? 
• What happens if there are 3 cells (battery) in the circuit? 
How could we plan a fair test to find out the effects of adding bulbs to a circuit? 
Children will need to discuss how they can test the brightness of bulbs: using a data 
logger (make a cardboard tube to connect the light sensor in the data logger to the bulb 
in order to reduce interfering light), the number of pieces of tracing paper that can be 
seen through, or just by observation. 
Children can record their results in a table and possibly as a bar graph. 
Most children could recognise any simple pattern of results. Some children might be 
able to explain this in terms of the movement of the particles. 
Useful links: http://www.andythelwell.com/blobz/guide.html 

http://www.school-for-champions.com/science/static_electricity.htm
http://www.school-for-champions.com/science/static_electricity.htm
http://www.kids-science-experiments.com/cat_electricity.html
http://www.andythelwell.com/blobz/guide.html
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 To explain what a switch does. 

 To recognise that a switch works by causing 
a break in the circuit.  

 To identify different types of switches. 

 To plan and make a working switch and test it 
in a simple circuit. 

 To be able to use knowledge of conductors to 
make a switch  

 To record and conclude what happened in 
their experiment or investigation  

 To record whether what happened was what 
they expected, acknowledging any 
unexpected outcomes  
 

Exploration – How do switches work? 

 What do switches do? 

 What materials are switches made from? 

 How many different ways can we complete a circuit? 
Observe and compare how commercial switches work. Allow the children chance to try 
out commercially produced switches. Some might involve children using screw drivers 
to attach wires. 
Problem-solving – Making a range of electrical switches 
Begin by looking at different switches. Children must discuss how these devices work – 
i.e. how the circuit is completed. Get children to make a range of switches draw them 
and write explanation of how they work. 
Encourage the children to think of a range of ways of making pieces of metal move so 
that they might meet. This could be accomplished pushing, twisting, pulling a piece of 
metal (.e.g. a ‘butterfly’ clip), or by using a magnet, or even by tilting an object (e.g. a 
film canister) so that a piece of metal (e.g. foil) will roll down and complete a circuit. 
Making switches  
1. Reed switch. Two pieces of metal are attracted to each other by using a magnet.  
2. Tilt switch. Try poking 2 paper clips through the base of a film canister. Connect 
these to a circuit. Place a ball bearing in the canister. Tilt the canister, the ball bearing 
will make the connection between the paperclips.  
3. Lever switch. Try different ways of moving a paperclip so that it connects with 
another.  
 

Useful links 

http://www.andythelwell.com/blobz 

http://thefusebox.northernpowergrid.com/page/circuitbuilder.cfm 

 To explain what a switch does. Problem-solving – Make a burglar alarm 
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 To be able to use knowledge of conductors to 
make a switch. 

 To plan and set practical enquiries, 
comparative and fair tests 

 To use observations, measurements or other 
data to draw conclusions. 

 To use their scientific knowledge and 
understanding to explain observations, 
measurements or other data or conclusions. 

The children could design and make their burglar alarm. This could be for when a door 

or desk opens or closes, or a window is lifted open, etc. It could produce a sound or 

illuminate a bulb. 

 

 To know why we work together on some 
investigations. 

 To plan an investigation to find an answer to 
a question 

 To think about what might happen or try 
things out when deciding what to do, what 
kind of evidence to collect, and what 
equipment and materials to use. 

 To be able to make circuits (possible with 
more than 1 bulb and more than 1 battery). 

  

Creating a circuit clown 
A variety of electrical circuits are used to make a clown with a nose that lights up and a 
bow tie that spins. Children use a range of components that include wire, batteries, 
buzzers, lights and switches. 

 

 To know why we work together on some 
investigations. 

 To plan an investigation to find an answer to a 
question 

 To think about what might happen or try things 
out when deciding what to do, what kind of 
evidence to collect, and what equipment and 
materials to use. 

 To be able to make circuits (possible with more 
than 1 bulb and more than 1 battery). 

Problem solving – Making a game with an electrical circuit? 
How could you find out which materials will be best for making the steady hand game? 
 
Which materials allowed an electrical current to flow through them? Why do you think 
this is? 
Video starter - www.bbc.co.uk/learningzone/clips/  ‘Children using electricity to make 
games and activities. 
 
Make a ‘Steady Hand Game’, or a game like Operation, or a quiz board (the correct 
answers to questions are linked by wires behind the quiz card.) 
 
Children carry out the investigation and record their results within a table. 
Children must record what they have found out. The more able might be able to pretend 
that they are a particle flowing around the circuit.  

http://www.bbc.co.uk/learningzone/clips/
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 To be able to use knowledge of conductors and 
insulators to make a game. 

 To communicate observations and recording of 
measurements.  
  

 To record whether what happened was what 
they expected, acknowledging any unexpected 
outcomes  

 To plan an investigation to find an answer to a 
question 

 To think about what might happen or try things 
out when deciding what to do, what kind of 
evidence to collect, and what equipment and 
materials to use. 

 To be able to adapt circuit knowledge to create 
a working item. 

 To be able to evaluate how well the problem 
was solved. 

Child reflection - Problem-solving – Make the brightest torch 
What type of circuit will we need with relation to battery power and wire? 
Children can make their own torch or lamp for a miner’s helmet. They must plan which 
type of bulb to use, the voltage of the battery and how some of the light can be 
reflected. They must also incorporate a working switch.  
This is a great opportunity to assess children’s learning about electricity. 
Nuffield – torches 
http://www.primarydandt.org/data//files/light_col-1848.pdf 

 

 

  To investigate the works and achievements of 
key scientists linked to electricity. 

 To consider what sources of information, 
including first-hand experience and a range of 
other sources, they will use to answer questions 

Investigating key scientists linked to electricity 
Explain to children that many scientists have over the years contributed to our 
understanding of electricity. Visit 
http://thefusebox.northernpowergrid.com/page/electricity/history.cfm and go through the 
decades to find out what was invented and by whom. Today children are going to find 
out about one of these scientists and write a fact file about or a biography of them. 
Which scientists? Write Benjamin Franklin, Michael Faraday and Thomas Edison. What 
do we know about any of these scientists?  
 
Children work in pairs and use books and the internet to find out more about their 
chosen scientist. They then write a fact file or a biography.  

Some useful websites:  

http://www.primarydandt.org/data/files/light_col-1848.pdf
http://thefusebox.northernpowergrid.com/page/electricity/history.cfm
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Benjamin Franklin: http://www.ushistory.org/FRANKLIN/info/, 
http://learn.fi.edu/franklin/scientst/electric.html and http://www.pbs.org/benfranklin/.  

Michael Faraday: http://www.bbc.co.uk/history/historic_figures/faraday_michael.shtml, 
http://spartacus-educational.com/SCfaraday.htm and 
http://www.sciencekids.co.nz/sciencefacts/scientists/michaelfaraday.html.  

Thomas Edison: http://www.americaslibrary.gov/aa/edison/aa_edison_subj.html, 
http://www.thomasedison.com/biography.html, 
http://www.enchantedlearning.com/inventors/edison/lightbulb.shtml & 
http://inventors.about.com/library/inventors/bledison.htm. 

General sites: http://www.enwin.com/kids/electricity/history.cfm, 
http://www.enwin.com/kids/electricity/energy_pioneers.cfm and 
http://kids.saveonenergy.ca/en/what-is-electricity/the-history-of-electricity.html 
 

 

http://www.ushistory.org/FRANKLIN/info/
http://learn.fi.edu/franklin/scientst/electric.html
http://www.pbs.org/benfranklin/
http://www.bbc.co.uk/history/historic_figures/faraday_michael.shtml
http://spartacus-educational.com/SCfaraday.htm
http://www.sciencekids.co.nz/sciencefacts/scientists/michaelfaraday.html
http://www.americaslibrary.gov/aa/edison/aa_edison_subj.html
http://www.thomasedison.com/biography.html
http://www.enchantedlearning.com/inventors/edison/lightbulb.shtml
http://inventors.about.com/library/inventors/bledison.htm
http://www.enwin.com/kids/electricity/history.cfm
http://www.enwin.com/kids/electricity/energy_pioneers.cfm
http://kids.saveonenergy.ca/en/what-is-electricity/the-history-of-electricity.html

