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P1a

1.1
	Thermal radiation

Pupils should be able to:
* state that there is radiation, similar to light but invisible, that is emitted by all objects

* explain the hotter an object is, the more infra-red radiation it emits

* describe thermal radiation and electromagnetic waves


	* discuss what thermal radiation is?
* do all objects give off thermal radiation? And how does it depend on the temperature of the object?
	Write a sentence linking the amount of thermal radiation emitted to the temperature of an object
	
	
	Go through summary questions
	AQA science book pages 228-229
	Refer to importance of sun in our lives and effect of greenhouse effect on everybody’s lives
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1.2
	Surfaces and radiation

* describe which surfaces are the best emitters of thermal radiation
* describe which surfaces are the best absorbers of radiation


	Practical – testing different surfaces to compare the radiation from two different surfaces. You can measure how fast two beakers of how water cool. One beaker needs to be wrapped with shiny metal foil and the other with black paper

	To write a short paragraph comparing silver and matt black surfaces. Use the correct terms of absorb, emit and reflect

	
	
	Check understanding of absorption practical
	2 beakers, thermometer, aluminium foil, black paper
Pages 230-231
	Refer to colour of houses in different parts of the world, and wearing different colour clothes in different seasons
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1.3
	Conduction

* What materials make the best conductors and insulators?
* why are metals good conductors?

* why are non-metals poor conductors?


	Explain the term conduction.
Practical – testing rod of different materials as conductors
	Write a paragraph on conduction
	
	
	Summary questions

	Pages 232-233
3 different types of rods and Bunsen burner, wax and drawing pins
	How Allah created animals with different types of skins to suit different climates
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1.4
	Convection

* where is convection important?
* how does convection occur?

* why doesn’t convection happen in solids?


	Give a detailed description of convection in terms of particle movement, expansion and density changes
Practical – demo spread of dye crystal in water heated by Bunsen burner
	Write a paragraph on convection
	
	
	Answer summary questions and exam style questions
	Potassium permanganate crystal, beaker, Bunsen burner
Pages 234-235
	Use of convection in nature
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1.5
	Heat transfer by design

* the factors that affect the rate of thermal energy transfer
* describe how thermal energy transfer is reduced in houses to keep them warm


	Explain how the vacuum flask keeps liquids warm for a long time
Discuss how in this country we control heat loss in our houses
	
	
	
	Exam style questions page 240-241 and short test on heat transfer
	Vacuum flask
Pages 236-237
	Importance of fuels and energy in world economy
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2.1
	Forms of energy

* describe in what form energy is stored in fuels, hot objects and stretched objects
* draw a simple energy transfer diagram showing changes in energy


	Discuss all energy forms, allows pupils to explore simple energy transfers in an energy circus. E.g. a yo-yo, a portable radio, a kettle, a dynamo, a hairdryer, and mp3 player, burning candle
	Write a sentence about all energy forms with an example showing each one
	
	
	Exam style questions
	Yo-yo, dynamo, hairdryer, mp3 player, candle, pages 242-243
	Importance of fuel on our lives
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2.2
	Conservation of energy

* state that energy cannot be destroyed
* describe energy transfers between gravitational, kinetic and elastic energy


	Using a pendulum swinging look at the transfer of gravitational potential energy to kinetic and back again
	Give the students a diagram of a simple rollercoaster and get them to label the points where the energy transfers and where the kinetic, potential energy are greatest

	
	
	Summary question
	Retort stand, string with bob, graph paper and blue-tack, lamp
	The link between Allah and conservation of energy
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2.3
	Useful energy

* identify useful and wasted energy in transfers
* describe how friction is the cause of much wasted energy  

*understand that energy that escapes to the surrounding as heat is not available for other energy transfers and so is useless


	Explain to pupils what do we mean by useful energy and wasted energy then a demo investigating friction using a drill
	
	
	
	
	A drill
Page 246-247
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2.4
	Energy and efficiency

Calculate the efficiency of a device
	Explain to pupils what is efficiency and why do we calculate it
Ask pupils to explain why some electrical devices last longer than others even though they use the same batteries


	Use an equation to calculate
	
	
	Summary questions
	Pages 248-249
	The importance of efficiency of house
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2.5
	Energy and efficiency issues

to evaluate the effectiveness and cost effectiveness of methods used to reduce energy consumption

	* provide each group with a large sheet of paper to express their ideas about energy
* the bouncy ball test page 250
	Produce an energy saving manifesto booklet
	
	
	Exam style questions
Test on using energy
	Squash, ping-pong balls page 250-251
	Importance of saving energy in Islam
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3.1
	Electrical devices
* describe the energy transformations in a range of electrical devices


	Discuss the electrical devices are very useful 
Look at different electrical devices and explain how do we choose an electrical device for a particular job


	Discussing and evaluating

	
	
	Summary questions, research
	Page 254-255
	Importance of knowing about typical values of power ratings for different energy devices when your shopping/buying them
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3.2
	Electrical power
* state that the watt is the unit of power

* calculate the power output of devices using the equation


	Begin with discussion of power and the clear scientific definition as ‘the amount of energy transferred each second’
Do plenty of example calculations


	Discussing and calculating
Perform calculations involving the rearrangement of the equations


	
	
	Exams style questions
	Page 256-257
	Importance of Sun in our lives, imagining the scale of the power output of the Sun
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3.3
	Using electrical energy
* be able to calculate the amount of energy used by a mains device (in kwh)

* calculate the cost of the electricity used


	Discuss that kwh is a measure of an amount of energy so spend time going through this
Make sure that the pupils can work out how many units have been used, and how to work out the cost of electricity

Give plenty of examples

 
	Calculating 
Carry out rearrangement of the appropriate questions


	
	
	Exam style questions
	Page 258-259
	How to reduce our electricity bills, and save energy
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3.4
	The National Grid
Be able to 

*explain the advantages of providing electricity via National Grid
* describe the role of pylons, cables and transformers in the National Grid


	Discussing the National Grid would be best with props. And how the high voltages are insulated from the pylons
Research: identify their current location on National Grid map

Explain why transformers are used to step up in addition to step down the voltages in the National Grid


	Research and reporting on research
	
	
	Summary questions
	Video on National Grid page 260-261
	Explain the hazards of messing with electricity pylons
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3.5
	Essential electricity issues
Be able to

* calculate the cost of energy transferred from mains


	Using examples on page 262-263
Pupils work out the cost of energy
	Calculating using an equation 
Write an essay on ‘a day in my life without electricity’


	
	
	Questions 
Test on electrical energy
	Page 262-263
	How would your life be different without electricity
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3.6
	Fuel for electricity
Be able to

*draw a flow chart showing the stages of electricity generation in a power station

* describe the similarities and differences between different power stations


	Demo of combustion of some fuels e.g. simple Bunsen flame ort a spirit burner
Discuss energy being released during oxidation of carbon
	Discussion and debate on the advantages and disadvantages of nuclear power in comparison to fossil fuels

	
	
	Summary questions
	Spirit burner, Bunsen burner pages 266-267
	Danger of radioactive waste in the world
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4.2
	Energy from wind and water

Pupils should be able to

* describe how wind turbines can be used to generate electricity

* describe the different ways in which the flow of water can generate electricity


	Explain how we can use the wind to generate electricity

Using a hand dynamo illustrate that turning the handle more quickly produces more electrical energy

Show a video on hydroelectric scheme and discuss advantages and disadvantages


	Evaluating the advantages and disadvantages of the methods of electricity generation

Debating the use of tidal barrages


	
	
	Summary questions
	Hand dynamo 

Video on hydroelectric power station


	Energy crisis in the world and importance of using renewable sources of energy

Evaluating the impact on the environment
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4.3
	Power from the Sun and the Earth

Be able to

* describe how a solar cell can be used to produce electricity

* describe the different ways in which geothermal energy can generate electricity


	Discuss what are solar cells and what do we use them for

Demonstrate a solar cell being used to turn a small fan

And what is geothermal energy and how can we use it to generate electricity

Show video clips and diagrams on geothermal energy and how energy comes from radioactive material


	Evaluating the advantages and disadvantages of using solar cells and geothermal energy sources 
	
	
	Summary questions
	
	Sun and Qur’an, why more than 200 times Allah refers to the Sun in the Qur’an
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4.4
	Energy and the environment

Be able to

* describe how burning fossil fuels affects the environment

* describe the ways in which using renewable energy resources affect the environment


	Explain what do fossil fuels do to our environment and why people concerned about nuclear power


	Discussion and evaluation on nuclear fission, do research on Chernobyl disaster on internet
	
	
	Questions and answers

Test on generating electricity
	Page 272-273
	Looking at environmental issues and issues relating to nuclear fission e.g. Chernobyl  disaster

Discuss big energy issues
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	Test on P1a
	Energy and energy resources
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