Christmas Lights

Teachers’ notes

What’s it all about

Every town has a special celebration when the Christmas town tree lights are turned on and maybe also beautiful lights through the streets. Imagine if the switch was flicked… and nothing happened?

In this activity children will investigate electrical circuits and consider how a safe and reliable circuit, that works, can be made.

Where it fits

Science:

QCA Unit 4F: Circuits and conductors

· that a circuit needs a power source

· that a complete circuit is needed for a device to work

QCA Unit 6G: Changing circuits (short unit)

· that there are conventional symbols for components in circuits and these can be used to draw diagrams of circuits
· that circuit diagrams, using these symbols, can be understood by anyone who knows the symbols and can be used for constructing and interpreting circuits

· to explain observations in terms of knowledge about electrical circuits

Scientific enquiry

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

· 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

· use simple equipment and materials appropriately and take action to control risks

Literacy (speaking and literacy)

· extend their ideas in light of discussion

· be able to put forward a point of view

What children will learn:
· that electrical circuits are needed for ‘real life’ functions and we need a number of components to build them

Children will demonstrate this by completing the task on page 1 successfully. 

· that different drawings/diagrams can be used to represent different components

Children will demonstrate this by completing the task on page 2 successfully. 

· to construct a circuit and represent it through diagrams

Children will demonstrate this by completing the task on page 3 successfully. 

What you need to do 

Starter

To recap on previous knowledge and understanding

Year4: IWBgame: what can you use to conduct electricity to complete a circuit

http://www.bbc.co.uk/schools/ks2bitesize/science/physical_processes/circuits_conductors/play.shtml
Introducing the activity

· Display Page 1 through a projector or as an OHT. Discuss the images with the children. 

· Has anyone been to a lights turning on ceremony?

· Who turned the lights on?

· Has anyone been to London to see the street lights?

· What would happen if the people that made the circuit made it wrong?

Leading the main activity

· Display Page 2 through a data projector or on an OHT.  Print off copies as appropriate. Discuss the different drawings.  How can we remember what they mean? Do some of them look like the real thing? Match the label to the symbol.  Now we will make our own circuits.

· Display Page 3 and print off copies as appropriate.  This will form the basis of a practical activity 
The Activity- working as mixed ability (6)

Resources:

12 numbered ‘advent calendar’ sheets with 24 boxes(each with a drawing of a component of a circuit) – as featured on page 3
4 dice per table

A4 plain paper

Glue

Pencils

Electricity resources: bulbs, wires, batteries, switches *This activity could take place without electricity resources, and be purely knowledge based, however would be valuable investigative science using components.

Activity:

· Use 4 dice - either roll 1,2,3 or 4 (total 24!) dice, add up total dots, using numbered ‘advent calendar’ What component have you landed on? 

· Cut out the component box from ‘advent calendar’ and glue onto top of A4 paper.(prediction and recording sheet) Taking turns- do this until you have 6 components.

· Make a prediction: (once you have 6) Can you make a circuit that will work? How do you know? Eg: We can make a working circuit because we have a battery; We cannot make a circuit that works because we do not have a bulb! Our circuit will not work because the switch is open.

· Using the 6 components you have, can you build a circuit? Does it work? 

· Lastly (prediction sheet below) draw a diagram of your circuit. Is your prediction correct?

Mini plenary: What number do you need to land on? Does that affect how many dice you throw?

Differentiation:

Can use the prediction print out sheet as required

Work in mixed ability group - good use of all children’s strengths

TA offer support for maths 

This activity could be adjusted so the children could just choose 6 components through discussion rather than rolling dice

* If they work quickly they could have another try

*All components can be put on a table to collect as needed

Plenary

Discuss one thing they did well and one difficult thing for each group also one thing they would have done differently.

If time:

a fun game could be set up on IWB 

http://www.andythelwell.com/blobz/
(You will need to have a little play first if possible- it is easy to navigate, there is just a lot that it can do! Information, activity and quiz for each of 5 parts. Best to sign in as 1 player and play as a class)
Notes:

Do give children the chance for self led investigation- they will surprise you!

Year 6 objectives to include:

Carrying on from year 4 but investigating in more depth:

· using ideas about circuits to construct circuits and investigate how they work
· using results to draw conclusions
Prediction and Recording Sheet
We can / cannot make a working circuit because……………………………………………………………………………………………………………………………………………………………………………

Our prediction was correct / incorrect because …………………………………………………………………………………………………………………………………………………………

What we would do differently

…………………………………………………………………………………………………………………………………………………………..

Extension Ideas . . . Cross Curricular Links

Addition and Multiplication  (Numeracy)

Using numbered dice.  Add scores.

Predictions (Literacy)

Forming ideas to make a prediction and a conclusion

Drawing diagrams (ART)

Drawing diagrams to record observations

Extension

A cross curricula link between local area, maths and circuits. Draw a simple map of your school street (area) and the various roads that lead from it. Could draw onto squared paper. One square equals 1m. Make a circuit to include all the streets and enough bulbs, batteries and switches to light it all. Could decide every 10cm you need 1bulb, every 20 bulbs you need 1 battery etc. 

Year 4 circuit symbols-match symbol to description

http://www.primaryresources.co.uk/science/pdfs/circuit_symbols.pdf
Circuits and conductors-worksheet (action of bulb in different circuits)

http://www.bbc.co.uk/schools/scienceclips/teachersresources/ages8_9/tr_ages8_9.shtml#
Assessment for Learning: Smart Grid

	Thumbs Up
	We were great at the task because…
	
	We made predictions
	
	Next time we will…

	
	
	We completed a working circuit and recorded our observations
	
	

	
	
	
	
	

	Thumbs Sideways
	We were good at the task because…
	
	We made predictions
	
	

	
	
	We made a circuit and recorded our observations
	
	

	
	
	
	
	
	

	Thumbs Down
	We were OK at the task because…
	
	We made a circuit and recorded our observations
	
	


Smart Grids were devised by the Centre for Science Education
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Science at your fingertips

Why do fairy lights not work sometimes?

Fairy lights like the sort you see on Christmas trees or around windows are made with all the bulbs in a series circuit.  That means that if a bulb breaks or is missing, the circuit is not complete and so the remaining bulbs will not light up. Sometimes each individual bulb is checked before the fault is found. 

Isn’t having electric circuits outside in the rain very dangerous?

Outside lights are very different from inside lights.  They have been designed to be safe in outside conditions.  That means that all the components are very well insulated  and waterproof.

Web links

Standards Site

http://www.standards.dfes.gov.uk/schemes2/science/sci6g/sci6gq1?view=get
Learning outcomes for Unit 6G

Standards Site

http://www.standards.dfes.gov.uk/schemes2/science/sci4f/?view=get
Learning outcomes for Unit 4F

Primary Resources

http://www.primaryresources.co.uk/science/pdfs/circuit_symbols.pdf
Year 4:circuit symbols-match symbol to description

Primary Resources
http://www.primaryresources.co.uk/science/science4a.htm
Year 4:circuits and symbols(l.Cosby)

BBC Bitesize

http://www.bbc.co.uk/schools/ks2bitesize/science/physical_processes/circuits_conductors/play.shtml
Year4: IWB game: what can you use to conduct electricity to complete a circuit?

BBC Scienceclips

http://www.bbc.co.uk/schools/scienceclips/teachersresources/ages8_9/tr_ages8_9.shtml#
Circuits and conductors-worksheet (action of bulb in different circuits)

The Blobz Guide to Electric Circuits

http://www.andythelwell.com/blobz/
Interactive whiteboard game

Primary upd8 is a joint initiative from ASE and the Centre for Science Education, Sheffield Hallam University. 
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