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	Drawing an electrical circuit diagram with symbols


	
	
	

	Making a circuit and drawing it using circuit symbols

	Subject(s): D&T, Science
Approx time: 35 – 60 minutes
	
	Key words / Topics: 

· Battery
· Circuit diagram
· Electricity
· Light emitting diode (LED)
· Resistor

· Series circuit
· Switch

· Symbols

	
	
	

	Suggested Learning Outcomes 
	
	

	· To understand how and why circuit symbols are used to create circuit diagrams.

· To be able to assemble a simple series circuit that lights an LED.
· To be able to draw a circuit diagram for a simple LED circuit.


	Introduction
	
	

	This is one of a set of resources developed to support the teaching of the primary national curriculum. They are designed to support the delivery of key topics within science and design and technology. This resource focusses on the assembly of a simple series circuit and representing it using circuit symbols.
Circuit diagrams are used to draw circuits with circuit symbols. This provides many advantages over using pictures, such as making them easier to understand and saving time when drawing them.


	Purpose of this activity
In this activity learners will construct a series circuit using a battery, switch, resistor and an LED. They will learn about why symbols are used instead of pictures to represent components and produce a circuit diagram for the circuit that they have constructed.

This could be used as a one-off activity or as part of a wider unit of work focussing on electricity and electrical circuits. It can also be used in conjunction with the IET Education Primary Poster – Circuits and Symbols.

	
	
	

	Activity
	
	Teacher notes

	1. Introduction to the activity (5 - 10 minutes)
Teacher to explain that learners are going to make a circuit that lights an LED and draw it using circuit symbols. Teacher to introduce the parts and components that they will be using.
2. Introduction to circuit diagrams (5 - 10 minutes)
Learners to look at the IET Education Poster – Circuits and Symbols. 
Teacher to discuss the following questions with learners:

· What are circuit symbols?
· What is a circuit diagram?
· Why do we use circuit diagrams to draw circuits?

.
3. Making a light emitting diode (LED) circuit (10 - 15 minutes)
Learners to connect one end of a red crocodile clip to the red wire of the battery clip and connect the other end to one leg of the resistor.
Learners to connect one end of another red crocodile clip to the free leg of the resistor and connect the other end to the long leg of the LED.
Learners to connect one end of a black crocodile clip to the short leg of the LED and connect the other end to one leg of the switch.
Learners to connect the one end of another black crocodile clip to the free leg of the switch and connect the other end to the black wire of the battery clip.

Learners to test the circuit by pushing the switch to make the LED light.
4. Drawing a circuit diagram using symbols (10 – 15 minutes)
Learners to draw the symbols for the battery, resistor, LED and switch, placing them as shown on the teacher presentation. They should then join the component symbols together using straight lines to create the circuit diagram, and label all of the components used.
	
	This activity could be completed as individuals or in small groups, dependent on the equipment and components available.
Introduction to circuit diagrams 
Responses to questions could be written down or shared verbally. Responses should include that circuit diagrams save space, are easier to understand than pictures and they are also much quicker to draw. 
The poster (see additional websites) could be placed on the whiteboard, on the wall or handed out to learners for them to use.
Making the LED circuit

The 9 V battery could be fitted to a battery clip for ease of connection to crocodile clips. The recommend resistor value for this power supply is 330 ohms, but any value from 330 to 1k ohms will work. A push-to-make switch should be used as this will allow current to flow when pressed. 
The long leg of the LED is the anode (positive +) and the short leg is the cathode (negative -). Red wires on battery clips indicate positive connections, whereas black wires indicate negative connections.
Common errors include connecting the battery or the LED the wrong way around and not connecting the crocodile clips securely to the component legs. If the LED lights even when the switch is not pressed, check that the two switch legs are not touching. 
Drawing the circuit diagram
If necessary discuss with learners what is meant by horizontal and vertical lines and show an example. Rulers should be used.
Learners should compare their diagram with the example in the teacher presentation and correct if required.

	Differentiation
	
	

	Basic
	
	Extension

	Provide a partially complete circuit diagram for learners to edit. 
Provide cards showing the circuit symbols for the components to be used, which can be arranged into the correct layout for the circuit diagram.
	
	Use additional notes and labels to explain the function of each component used in the circuit and how the circuit works.
Use Computer aided design (CAD) software to draw and simulate the LED circuit.

	
	
	

	Resources
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	Parts and components:

· Red and black crocodile clips

· 9 V batteries and clips
· Resistors (330 ohms recommended)
· Light emitting diodes (LEDs)
· Push switches
Tools and equipment:

· Pencils, pens and rulers
· CAD circuit simulation software (for extension activity)
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	Additional websites
	
	

	· YouTube – Making a simple USB circuit: Video showing how to make a simple LED circuit that uses a USB connection instead of a battery to power it. https://www.youtube.com/watch?v=hYv2r64uCjs 
· BBC Bitesize – Circuit symbols: Chart showing a range of common circuit symbols. http://www.bbc.co.uk/schools/gcsebitesize/design/electronics/componentsrev9.shtml 
· IET Education Posters – Circuits and Symbols: Downloadable poster showing basic components and how and why they are drawn using circuit symbols. https://education.theiet.org/primary/posters/ 

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options) 
· Investigate the function and uses of batteries, resistors, LEDs and switches.
· Use IET Education Primary Poster – Circuits and Symbols to discuss the use of circuit symbols and the advantages of using them to draw circuit diagrams.
	Extension (Options)

· Explain the function of each component used in the circuit.
· Use Computer aided design (CAD) software to draw and simulate the circuit.

Plenary

· Recap the reasons for using circuit symbols to draw circuit diagrams.
· Test recognition of the circuit symbols used.

	
	
	


	The Engineering Context    [image: image5.png]




	Engineers need to be able to understand how electrical circuits are drawn and communicated. This includes the use of circuit symbols to produce circuit diagrams and schematics. This knowledge could be used when investigating, designing or making electrical and electronic circuits in the future.


	
	
	


	Curriculum links

	England: National Curriculum

Design and Technology
· KS2: 1b, 2a, 2b, 4c

Science

KS2 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
· use recognised symbols when representing a simple circuit in a diagram

	Northern Ireland Curriculum
Science and Technology
· Movement and energy: The causes and effect of energy, forces and movement

	Scotland: Curriculum for Excellence
Technologies
· TCH 2-09a, TCH 2-11a, TCH 2-12a 

Sciences

· SCN 2-09a
	Wales: National Curriculum 

Design and Technology
· KS2 Designing: 5
· KS2 Making: 2, 3, 4

· KS2 Systems and control: 14

Science:

· KS2 How things work: 1

	
	


	Assessment opportunities

	· Formal teacher assessment of assembled circuits and circuit diagrams.
· Peer and/or self-assessment of assembled circuits and circuit diagrams.

· Regular teacher questioning through the activity.

	
	
	




