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	How to make a simple electrical circuit

	
	
	

	Constructing a Simple Circuit 

	Subject(s):  Design & Technology, Science
Approx time: 50-60 mins 
	
	Key words / Topics: 

· conductor
· electricity
· insulator

· motor

· switch 

· wire

	
	
	

	Suggested Learning Outcomes 
	
	

	· Be able to construct an electrical switch

· To understand that a complete circuit is required for electricity to flow
· Be able to construct an electrical circuit

	Introduction
	
	

	An electrical circuit is a group of components that are connected together, typically using wires. The wires are typically copper metal, which is highly conductive, coated with insulating plastic, to prevent electric shocks. The circuit must be continuous (i.e. have no breaks) to allow electricity to flow through the components and back to its source, such as a battery. Switches make a gap in the circuit to stop electricity flowing when they are open. The components included in an electric circuit could range from motors, light sources and buzzers to programmable integrated circuits.

This could be used in at Key Stage 2 as an engaging stand-alone activity to introduce circuits, as an introduction to a design and make project (such as the doorbell activity) or as an extension to add a powered element to another design and make activity (such as adding a motor to the ‘cardboard cars’ activity).

	Purpose of this activity

In this activity pupils assemble a simple electric circuit. This develops understanding of how electric circuits function.

	
	
	

	Activity
	
	Teacher notes

	1. Introduction and demonstration (20 mins)
Show an example of the circuit and demonstrate how to prepare and join the wires.

2. Making the circuits (20-30 mins)
Pupils collect the required components and manufacture the circuits.
To join the wires:

1. Cut the wire to the length needed

2. Using wire strippers, take off about 10 mm of plastic coating from the end.

3. Twist the exposed stands of wire to join them together.
To join cut wires together, twist the exposed strands together and wrap sticky tape about the joint. Similarly, to attach wires to a component wrap the wire around the component, twisting it over itself, then wrap sticky tape over it.

The paper clip switch is constructed by:

1. Push two metal fasteners through a piece of card 

2. Wrap a wire around the back of each metal fastener 

3. Slide a paper clip under one of the fasteners, on the top side

4. Moving the paper clip round so it touches the other fastener completes the circuit
3. Review (10 mins)
Review of the circuits produced. Pupils should identify where improvements can be made.
	
	The presentation includes an image of the circuit and detailed instructions on preparing and joining the wires.
If an alternative motor is used, this may require a different battery – e.g. a 4.5 V motor requires 3 x AA batteries or may also work with a PP3 battery and battery snap.

As an alternative to the switch shown, a bought in switch or a switch described in the ‘simple switches’ activity could be used.

The function of the sticky tape is to insulate the joins and prevent short circuits.

Where needed for the paper clip switch, it can be advantageous to use a hole punch to create the holes – this reduces the risk of tearing. Alternatively, this could be made by pushing through the card with a sharp pencil, into a piece of modelling clay. If tearing does occur, this can be addressed by using sticky tape on the rear of the part or background.
If pupils have carried out the ‘cardboard cars’ project, they could attach the motor circuit to the base. A slot could be cut in the base and pulley wheels pushed on to the end of the motor and the axle. This can be linked using an elastic band. The pulley wheels could be bought in or each made using 3 circles of thick card (two larger for the outside, one smaller for the inside), with the larger pulley on the axle. Note: to function, this must be smaller than the diameter of the wheel.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	· Wires with attached crocodile clips could be used to simplify assembly (rather than twisting wires together).

· Wires can be pre-cut to length, with ends stripped ready for use.

	
	· Determine how the direction of the motor could be reversed.

· Create circuits using other electrical components, such as bulbs or LEDs (with protective resistors).

· Use in conjunction with the ‘cardboard cars’ project as described in the teacher notes above.

	
	
	

	Resources
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	Projector/Whiteboard

Components:

2 x AA batteries in holder 
Electric motor (e.g. 3V 13100 Rpm DC Motor)
3 lengths of wire, each 100-150 mm long (only a single length is required if a battery holder with attached wires is used)

Either: 2 metal split pin fasteners and 1 paper clip per pupil, or one switch per pupil

Sticky tape or electrical insulation tape.

If needed: wire cutters/strippers (to cut excess wire lengths)

(Potential sources for these components include http://www.rapidonline.com/  and https://www.tts-group.co.uk/primary/dt/electricity/)
Optional:

Hole punches (ideally single hole punches)
Pre-made models of the circuit, for demonstration
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	Additional websites
	
	

	· Introduction to electrical circuits on BBC bitesize http://www.bbc.co.uk/bitesize/ks2/science/physical_processes/electrical_circuits/read/1/
· Link to free posters on the IET Education website, including circuits and symbols https://education.theiet.org/primary/posters/
· Short video clip on how electricity is used https://www.stem.org.uk/resources/community/collection/11399/electricity-primary-level 

· Free PowerPoint presentation explaining how to build a circuit and how it works https://www.tes.com/teaching-resource/making-a-circuit-3002538 

· Free resource from the Hamilton trust on simple electrical circuits https://www.tes.com/teaching-resource/simple-circuits-6054132 
· Explanation of how an electric motor works http://www.explainthatstuff.com/electricmotors.html.

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options) 

· Think of as many everyday items as possible that rely on electric circuits for their operation
· How electricity is used video clip (listed in the additional websites)
· Product analysis – show an electrical product and ask pupils how it works 


	Extension (Options)

· Related activity – simple switches

· Related activity – doorbell
· Related activity – circuit building (key stage 3)

· Related activity – motor madness (key stage 3)
Plenary

· Review of the assembled circuits: what went well, what could be improved and what products could they be used in?

	
	
	


	The Engineering Context    [image: image5.png]




	· Circuits form the basis of all electrical equipment, ranging from lighting in homes to televisions and computers.


	
	
	


	Curriculum links

	England: National Curriculum

Design & Technology Key Stage 2

Make

· select from and use a wider range of tools and equipment to perform practical tasks [for example, cutting, shaping, joining and finishing], accurately 

Evaluate

· Evaluate their ideas and products against their own design criteria and consider the views of others to improve their work

Technical knowledge

· understand and use electrical systems in their products [for example, series circuits incorporating switches, bulbs, buzzers and motors]
Science Year 4

Electricity

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

· 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.

	Northern Ireland Curriculum

The Arts / Art and Design Key Stage 1

Use a range of media, materials, tools and processes such as: drawing, painting, printmaking, malleable materials, textiles and three-dimensional construction, selecting which is appropriate in order to realise personal ideas and intentions, for example: 

· use modelling and construction techniques to make three-dimensional work.



	Scotland: Curriculum for Excellence

Craft, Design, Engineering and Graphics

Design and construct models/products

· TCH2-10a I can recognise basic properties and uses for a variety of materials and can discuss which ones are most suitable for a given task

Application of Engineering

· TCH 2-12a I can extend my knowledge and understanding of engineering disciplines to create solution.
	Wales: National Curriculum 

Design and Technology Key Stage 2

Designing

· 2. investigate how existing products look and function as a source of ideas for their own products

· 6. consider the safety, reliability and sustainability of their activities/products

Making

· 2. choose appropriate materials, ingredients, equipment, tools/utensils and techniques, from a range made available to them

· 3. measure, mark out, cut, shape, join, weigh and mix a range of materials and ingredients, using appropriate tools/utensils, equipment and techniques

· 4. find alternative ways of making if the first attempt fails

Range

· tasks in which they explore and investigate simple products in order to acquire technological knowledge and understanding that can be applied in their designing and making

· tasks in which they develop and practise particular skills and techniques that can be applied in their designing and making

· tasks in which they design and make products, focusing on different contexts and materials

	
	

	
	


	Assessment opportunities

	· Review of the finished circuits
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