	Year 4 - Electricity
	

	National Curriculum Objectives:
* 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 associates 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.
IN YEAR 4 – CHILDREN DRAW A PICTORIAL CIRCUIT, THEY DO NOT NEED TO USE CONVENIONLA CIRCUIT SYMOBLS

	Prior Learning: 
	Working Scientifically  (NC) Links:
	Opportunities for working Scientifically:
	Story  / Book Opportunities:
	Maths Opportunities:
	Vocabulary:

	IN EYFS:
Children know about similarities and differences in relation to places, objects, materials and living things. They talk about the features of their own immediate environment and how environments might vary from one another. They make observations of plants and animals and explain why some things occur and talk about changes.
	* Observe patterns;
- bulbs get brighter if more cells are added,
- that metals tend to be conductors of electricity,
- some materials can and some cannot be used to connect across a gap in a circuit.
	* Can you design a decision tree / flow diagram to find the fault in a circuit?
* Can you make a switch?
* Can you identify which circuits will light the bulb?
* What impact on daily life did Thomas Eddison have?
*Sort the materials into electrical conductors and insulators.
* Can you sort these according to their power source?
* Do all batteries hold the same amount of power?


	Until I Met Dudley
(Roger McGough)

Oscar and the Bird: A Book about Electricity
(Geoff Waring)

Electrical Wizard: How Nikola Tesla Lit Up the World
(Elizabeth Rusch)

	*Venn diagrams  -sort appliances run on electricity / batteries / both
* Carroll Diagram  - sort conductors / non-conductors / metal/ non-metal
*Decision tree / flow diagram

	cell, wire, bulb, switch, buzzer, battery, series, circuit, conductor, insulator electricity, electrical appliance/device, mains, plug, complete circuit, component, positive, negative, connect/connections, loose connection, short circuit, crocodile clip, motor, metal, non-metal

	
	Types of scientific Enquiry:
Fair & Comparative testing
Research using secondary sources
Identifying, classifying & grouping
Pattern seeking
Observing over time
	
	Famous Scientists:
Thomas Eddison
(First Working Lightbulb)
Joseph Swan
(Incandescent Light Bulb)
	
	

	  In Year 6:
* Associate the brightness of a lamp or the volume of a buzzer with the number and voltage of cells used in the circuit.
* Compare and give reasons for variations in how components function, including the brightness of bulbs, the loudness of buzzers and the on / off position of switches.
* Use recognised symbols when representing a simple circuit in a diagram.
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	Year 6 - Electricity


	National Curriculum Objectives:
* Associate the brightness of a lamp or the volume of a buzzer with the number and voltage of cells used in the circuit.
* Compare and give reasons for variations in how components function, including the brightness of bulbs, the loudness of buzzers and the on / off position of switches.
* Use recognised symbols when representing a simple circuit in a diagram.

	Prior Learning: 
	Working Scientifically  (NC) Links:
	Opportunities for working Scientifically:
	Story / Book 
Opportunities:
	Vocabulary:

	In Year 4:
* 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 associates 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.
	* Work systematically to identify the effect of changing one component at a time in a circuit.
* Design and make a set of traffic lights, a burglar alarm or another useful circuit.
	* What happens to the ….. if……
- volume of a buzzer if I increase  / decrease the thickness of wires?
- volume of a buzzer if I increase / decrease length of wires?
- brightness of bulb if I increase / decrease the voltage of the cells?
- speed of a motor if I increase / decrease the number of bulbs?
- speed of a motor if I increase / decrease the number of cells?
* Which circuits will work? Can you fix those that don’t?
*Can you draw an accurate diagram of the circuit?
* Which types of fruit make the best fruit battery?
* How could you group electrical components based on their role?
* How has our understanding of electricity developed over time?
* How does the brightness of a bulb change over time?

	Goodnight Mr Tom
(Michelle Magorian)

Blackout
(John Rocco)

Hitler’s Canary
(Sandi Toksvig)


	circuit, complete circuit, circuit symbol, volts, voltage, amps






	
	Types of scientific Enquiry:
Fair & Comparative testing
Research using secondary sources
Identifying, classifying & grouping
Pattern seeking
Observing over time
	
	Famous Scientists:
Alessandro Volta (Electrical Battery)

Nicola Tesla 
(Alternating Currents)
	

	In KS3:
* Electric currents, measured in amperes, in circuits in series and parallel circuits, currents add where branches meet and current as flow of change.
* Potential difference measured in volts, battery and bulb ratings; resistances measured in ohms, as the ration of potential difference ((p.d) to current.
* Differences in resistance between conducting and insulating components.
[bookmark: _GoBack]* Static electricity.





[image: ][image: ]
image4.png
'WHAT PUPILS NEED TO KNOW OR DO TO BE SECURE
Show understanding of a concept using scientific vocabulary correctly

Key leaming Possible evidence
Adding more cells to a complete circuit will make a bulb brighter, a motor spin faster or |+ Can make electric circuits and demonstrate how variation in the
buzzer make a louder sound. If ou use a battery with a higher voltage, the same thing | working of particular components, such s the brightness of
happens. Adding more bulbs to a circuit will make each bulb less bright. Using more bulbs, can be changed by increasing or decreasing the number
Imotors or buzzers, each motor wil spin more slowly and each buzzer will be quieter. of celis or using cells of different voltages

Tuming a switch off (open) breaks a circuit 5o the circuit is not complete and electricity o Can draw circuit diagrams of a range of simple series circuits
cannot flow. Any bulbs, motors or buzzers wil then tum off as well using recognised symbols

You can use recognised circuit symbols to draw simple circuit diagrams
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'WHAT PUPILS NEED TO KNOW OR DO TO BE SECURE

‘Show understanding of a concept using scientific vocabulary correctly
Key learning |

[Many household devices and appliances run on electricity. Some plug in to the mains and others run on

batteries. An electrical circut consists of a cel or battery connected to a component using wires. If there s a

break in the circuit, a loose connection or a short circuit, the component will ot work. A switch can be added to
the circut to tum the component on and off.

Pos:

le evidence

Gan name the components in a circuit
Can make electric circuits

Can control a circuit using a switch
Can name some metals that are
conductors

Can name materials that are insulators

Metals are good conductors so they can be used as wires in a circuit. Non-metallic solids are insulators except
for graphite (pencil lead). Water, if not completely pure, also conducts electricity.
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Common misconceptions
Some children may think:

electricity flows to bulbs, not through them
electricity flows out of both ends of a battery.
electricity works by simply coming out of one end of a battery into the component

|+ Construct a range of circuits.

'+ Explore which materials can be used instead of wires to make a circuit.

+ Classify the materials that were suitablefnot suitable for wires.

'+ Explore how to connect a range of different switches and investigate how they function in different ways.

|+ Choose switches to add to circuits to solve partcular problems, such as a pressure switch for a buralar
alam

|+ Apply their knowledge of conductors and insulators to design and make different types of switch

|+ Make circuts that can be controlled as part of a DT project.

N.B.

Children should be given one component at a ime to add to circuits.

Possible evidence

Can communicate structures of circuits
using drawings which show how the.
components are connected

Use classification evidence to identify
that metals are good conductors and
non-metals are insulators

Can incorporate a switch into a circuit to
tumiton and off

Can connect a range of diferent
‘switches idenfying the parts that are:
insulators and conductors

Can add a circut with a switch to a DT
project and can demonstrate how it
works,

Can give reasons for choice of
materials for making different parts of a
switch

Can describe how their switch works
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| (Common misconceptions
Some children may think:

larger-sized batteries make bulbs brighter
‘2 complete circuit uses up electricity
components in a circuit that are closer to the battery get more electricity.

Apply knowledge in famil texts, including a range of enquiries

| Activities Possible evidence
'+ Explain how a circuit operates to achieve particular operafions, such s to control |« Gan incorporate a switch into a circuit o tum it on and off
the light from a torch with different brightnesses o make a motor o faster or slower. [+~ Can change cells and componens in a circuit to achieve a
Make circuits to solve particular problems, stich as a quiet and a loud burglar alam. | specific effect
Cany out fair tests exploring changes in circuits. |+ Can communicate structures of circus using circuit diagrams
Make circuits that can be controlled as part of a DT project. with recognised symbols
|+ Can devise ways to measure brightness of bubs, speed of
motors, volume of a buzzer during a fairtest
'+ Can predict results and answer questions by drawing on
evidence gathered





