	Lesson
	Objective
	Input
	Activity (Including differentiation)
	Resources
	Plenary

	Wk1

1 & 2
	To understand what is required to make current flow.

To understand that circuits can be represented using symbols in a diagram.
	Need a double session for this lesson (all afternoon!)
Explain to the children that we are going to be looking at electrical circuits.

Ask the children to create a mind map about everything they know about electricity and circuits etc. Including vocabulary.

On post-its children generate questions about electricity that they would like to find out during this unit.

Explain to the children that they are going to be creating circuits today.

Why are we using batteries to create our circuits instead of mains power?
	Split the children into small groups (ideally 3-4 depending on equipment) and give each group a resource box.
Activity 1: Ask the children to make one of the bulbs light up using the equipment that they have been given. Give 5-10 mins.
Mini-plenary: Get feedback from the first little experiment. Did anybody manage to get the bulb to light? Model how to draw an electrical circuit, explain that a ruler MUST be used for wires etc.

Display the electrical symbols on the IWB. Tell the children that they are now going to receive a series of challenges. They must try to complete the challenges using the equipment that they have and they draw a neat circuit diagram for it in their books.

Activity 2: Children complete the circuit challenges. Ensure an emphasis on accuracy of both the physical work and the diagrams.

G&T Extension: Give them an extra switch, then ask the children to think about the light on their staircase at home. There is usually a switch at the top and the bottom of the stairs. Pressing either switch turns the bulb on or off. Design a circuit to do this.
	Resource box:
1 battery

1 battery holder

2 bulbs

1 switch

7 wires with crocodile clips.
	Ask each group to recap on their findings.

	Wk2
L1
	To understand what is required to make current flow.
	Recap on their findings last lesson. What do we need to make a bulb light up?
Introduce the term current using the analogy of water flowing. The battery is like a pump, pushing water out. In order for the bulb to light water needs to flow around the circuit. Current is the AMOUNT of water being pushed around the circuit.

Why does the battery eventually go flat?

Explain that things like bulbs convert some of the electrical energy to heat and light (essentially ‘using’ some of the water).

Explain that voltage is the FORCE of water that is being pushed out by the battery.
	Ask the children to think about their use of electricity in their day to day lives.
Why is the current and voltage important in the things that they use?

Explain that high voltage devices use enough ‘force’ to push the electricity through our skin, meaning the CURRENT can then harm us. (Remember, it’s not voltage that harms us, but current).

Why do they think that some devices need to run off mains power?
Discuss the need for the higher voltage needed to push the electricity around more complicated devices as well as reliability (batteries go flat!).

Ask the children to think about a range of 5 electrical devices that they use on a regular basis. Ask them to write down about how it is power, whether they think it needs high voltage and what components need current to make them work. 

G&T Extension: Also think about how much current might be needed to power some components (e.g. a  42” LCD screen will need more current that a 6” DS screen!).
	None
	Ask children to feedback on the devices that they use regularly.

	Wk2
L2
	To understand how a circuit can be changed to affect the brightness of a bulb.
To make suggestions of about what can be investigated and make predictions.

To carry out a fair test.

To compare results to predictions and draw conclusions.
	Show a circuit with one bulb, and one battery.
What would happen if I added another battery?

Discuss the problem of blowing a bulb if too much voltage is passed through the bulb (show how to check the bulb voltage against the battery voltage total).

How else could we affect the brightness of the bulb?
	Children experiment to see how they can affect the brightness of a bulb. Give a range of equipment as follows:
· Different thickness of wires

· Different length of wires

· A range of batteries

· Different voltage bulbs

Children make notes and draw circuit diagrams to show how they have affected the brightness of the bulb.
	See equipment list in activity
	Recap on vocabulary and discuss how the thickness of the wire affected the brightness of the bulb. Use water analogy again: thinner pipes allow less water through.

	Wk3
1&2

Double Session
	To understand the different between conductors and insulators.

To make suggestions of about what can be investigated and make predictions.

To carry out a fair test.

To compare results to predictions and draw conclusions.
	Show the children a wire.
What is it made from?

Why were these materials used?

Explain what a conductor and insulator is.

Can anybody think about anything in real life where different materials have been used to either conduct or insulate against electricity?
	Give the children a range of materials. Ask children to categorise them into which they think are conductors and insulators.
How did they decide?

What properties do insulators and conductors have?

Children now design a circuit to test the conductors and insulators.

How do we keep the test fair? (Make sure the same length of material is tested)
Children make notes in their books of how they will test their materials and draw a circuit diagram. Children then test the materials using their circuit, recording results as they go.

Write a conclusion looking for patterns in the results: metallic materials are usually conductors.

G&T Extension: If you reduce the length of the insulators being tested, do they all remain perfect insulators?
	Resource box as in Wk1 L1
A range of conductors and insulators.
	Ask G&T to feedback extension task with their view on insulators.

	Wk4
1&2

Double Session
	To review knowledge of electricity to create an invention.
	Recap on our knowledge from this term: circuits, conductors and insulators etc.
	Children should create a battery powered electrical invention to help or entertain a WW2 soldier. It could be something useful, or a game or something else. They should do their best to design it using a proper circuit diagram and then make it. There will be a prize for the winning team!
	A range of electrical resources.
Tin foil

Card etc

Paper clips

Split pins

Etc etc…
	Children look at each teams inventions!


