Unit D - Energy

	Key Expectations for unit:

Most Children: 

Will recognise that energy is a valuable resource, and that it must be used wisely. Will investigate circuits; measure current; identify patterns in their results and draw conclusions about series and parallel circuits; state that electric current is the same at all points in a series circuit and divides along the branches of a parallel circuit; use a flow model to describe resistance and to distinguish between electric current and energy transfer in a circuit; compare and contrast the advantages of series and parallel circuits

More able: 

Will consider alternative energy sources and evaluate their usability in the local area; relate voltage of cells and batteries qualitatively to energy transfer in circuits; use a flow model to explain the difference between electric current and energy transfer

Less able: 
Will recognise that continued use of fossil fuels is unsustainable. They will construct simple electrical circuits and represent these diagrammatically; give examples of useful circuits; state safety rules for use of electricity

	Time

(hours)
	Content
	Learning Objectives 

Children to learn:

	Week 10 Lesson D1

80 minutes
	Energy & Energy transfers, inc. sources
	To know that the sun is the source of all energy

To identify a range of forms of energy

To understand that energy is transferred between different forms, and that some energy is wasted at each transfer.

To know that energy can neither be created nor destroyed

	Week 10 Lesson D2

80 minutes
	Generating electricity – power stations
	To recognise that electricity can be produced from movement

To understand the use of fossil fuels

To make a diagram of a simple series circuit

	Week 11 Lesson D3

80 minutes
	Electricity - current
	To make a series, and parallel, circuit using a range of components

To measure the current in a circuit

To know that parallel circuits have advantages over series circuits

	Week 11 Lesson D4

80 minutes
	Electricity - voltage
	To know that cells and batteries are a source of electrical energy

To measure voltage in a circuit

	Week 12 Lesson D5

80 minutes
	Energy from food
	To recognise that food is the source of energy for animals

To recognise that all food obtains its energy from the sun

To know that energy is measured in joules

	Week 12 Lesson D6

80 minutes
	Renewable sources
	To recognise that fossil fuels have a limited lifespan

To recognise some advantages and disadvantages of the alternatives to fossil fuels

To contribute to scientific discussions and presentations about alternative energy sources.


	Learning Objectives 

+ Key Skills

Children to learn ..
	Activities, teaching and learning methods
	Resources
	A.T. or P.o.S
	Planned Outcomes

Success Criteria

	D1: Energy sources

To know that the sun is the source of all energy

To identify a range of forms of energy

To understand that energy is transferred between different forms, and that some energy is wasted at each transfer.

To know that energy can neither be created nor destroyed
	Ask children to brainstorm what they know about energy, and identify where the energy comes from for each item, leading discussion eventually to identify sun as source.

Categorise uses and types of energy, e.g. apparatus requiring electricity, etc.

Introduce main types of energy, with examples.

Create energy chains, using arrows to show both useful and wasted energy in each transfer. Stress that energy can neither be created nor destroyed, merely its form changed.
	Possible use of large paper & marker pens
	Curriculum2000

Sc4/5b, Sc4/5e, Sc4/5g

NC2008

P1

Key Objectives

E4, E6
	All will recognise that the sun is the source of all energy. They will be able to give simple examples of energy transfers, e.g. electrical to sound in a radio

Most will understand that nature of energy transfer and that energy is often wasted, although not destroyed. They will give examples of energy transfers, noting where energy is wasted.

Some will make chains showing the energy transfers from sun to final product, including electricity generation. 

	Evaluation:



	D2: Generating Electricity

To recognise that electricity can be produced from movement

To understand the use of fossil fuels

To make a diagram of a simple series circuit
	Set up small circuit of cell and motor, and ask children to explain energy transfers which take place. They may draw the circuit. Demonstrate working motor. Discuss the source of the energy – how is electricity made? Place ammeter in circuit and demonstrate response to current. Link to second motor with elastic band and demonstrate how motion can be turned back to electricity. Link to processes in power station, focussing mainly on fossil fuel stations.
	Mounted motors

Elastic band

Wires

Power Station animation
	Curriculum2000

Sc4/5b, Sc4/5c

NC2008

P1, P3

Key Objectives

E2, E4
	All pupils will recognise that electricity is 'produced' at power stations through the burning of fossil fuels. They will draw a simple series circuit.

Most will be able to describe in simple terms the processes of electricity generation in power stations, recognising that motion is converted to electricity. They will understand the issue of the time-limited nature of fossil fuels.

Some will begin to identify challenges faced in the use of fossil fuels.

	Evaluation:



	D3: Electricity – current

To make a series, and parallel, circuit using a range of components

To measure the current in a circuit

To know that parallel circuits have advantages over series circuits
	Provide pupils, for work in small groups, with a battery and several bulbs. Ask them to explore connecting them in series, and to note patterns in brightness of bulbs.

Demonstrate how to connect an ammeter and how to use it carefully. Complete task sheets.

Extend the work to include circuits with different numbers of cells.

Derive rules that current is consistent in series circuits, but divides in parallel strand circuits, depending on resistance in wires & components.
	Current task sheet

Electricity Kits

Ammeters
	Curriculum2000

Sc4/1a, Sc4/1b

NC2008

KP4, P3

Key Objectives

S4, S7, E7, E8, E9
	All will recognise that the number of components in a circuit affects the behaviour of the components, e.g. bulb brightness. They will be able to place an ammeter in series.

Most will take accurate measurements using an ammeter, and will record this, identifying patterns. They will recognise that current remains constant in a series circuit

Some will recognise that current divides to follow different routes in a parallel circuit.



	Evaluation:



	D4: Electricity – voltage

To know that cells and batteries are a source of electrical energy

To measure voltage in a circuit
	Discuss pupils knowledge of the term voltage from experience of cells & batteries. Look at a range, and consider what is measured. Define in terms of the 'push' given to the charge.

Demonstrate measurement of voltage using voltmeters.

Children to create circuits according to task sheet and record findings.

Derive rules that voltage of total circuit is made up of voltage over each component.
	Voltage task sheet

Electricity Kits

Voltmeters
	Curriculum2000

Sc4/1a, Sc4/1b

NC2008

KP4, P3

Key Objectives

S4, S7, E7, E8, E9
	All will recognise that batteries and cells provide a 'push' for eletricity in a circuit.

Most will use a voltmeter to measure voltage at various points within a circuit. They will identify that the voltage varies over each component and is cumulative.

Some will be able to compare the significance of current and voltage, and begin to describe their different properties.

	Evaluation:



	D5: Energy from food

To recognise that food is the source of energy for animals

To recognise that all food obtains its energy from the sun

To know that energy is measured in joules
	Use pupils’ knowledge of ‘calorie counts’ for slimming. Introduce the joule as the unit of energy, showing that it is quite a small unit, e.g. lifting an apple by 1 metre takes about 1 joule of energy.

Ask children to investigate the energy resource in foods e.g. breakfast cereals, snack foods, crispbread & marshmallows, by burning them & measuring the rise in temperature of some water.

Draw together results from different groups & ask how results could be presented so that those of different groups could be compared. 
	Samples of foods, e.g. 

-Ryvita

-Shreddies

-Crackers

-Cheddars

Bunsen burners, mounted needles, etc.
	Curriculum2000

Sc2/2d, 

NC2008

KP1, KP3, P1, B3

Key Objectives

S3, S6, E1
	All will be able to carry out an experiment to measure the energy contained within a foodstuff, by burning it and measuring rise in temperature of heated water.

Most will be able to compare the results of two experiments, drawing conclusions about the relative energy content of each food type. They will be able to explain how the test was fair, and identify possible improvements.

Some may be able to calculate energy content of each foodstuff using known calculations for relationship between heating water and energy values.

	Evaluation:



	D6: Renewable Sources

To recognise that fossil fuels have a limited lifespan

To recognise some advantages and disadvantages of the alternatives to fossil fuels

To contribute to scientific discussions and presentations about alternative energy sources.
	Show Greenpeace video about alternative energy sources.

Children can work in groups of 4 to research evidence and advantages and disadvantages of one of the main energy resources. Groups should organise a presentation to peers, as if presenting to a city council about ways of providing energy for the local area in the future.

If time allows research could begin in one lesson, with presentations being made in later lessons, or at other times
	Greenpeace Video

Spectrum7 p114/5

Hodder p36/7

Collins p72-75


	Curriculum2000

Sc4/5a, Sc4/5b

NC2008

KC3, KC4, KP6, E3, CO1, CO7

Key Objectives

E2, E3, E4
	All will recognise that fossil fuels damage the environment and are non-renewable. They will identify a number of alternative sources of energy, and begin to recognise some of the advantages of these.

Most will be able to give both advantages and disadvantages of several alternatives to non-renewable sources, while recognise the cost implications of change.

Some will be able to give arguments for and against a variety of energy sources, making recommendations based on their conclusions.



	Evaluation:




