Hodder Education AQA GCSE Science Core Science Scheme of Work Chapter 9

Objective test Physics 1a Energy and electricity covers chapters 9 and 10

Lesson 1

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study thermal  radiation and the bodies that emit thermal radiation.
	Starter

• Recap and review understanding of KS3 concepts. Use the stimulus page at start of Chapter 9 on page 159 of the Student’s Book.

• Discuss or demonstrate thermal radiation, e.g. with ‘invisible’ radiation and infrared sensor.

Main activity 

• This is a class practical, teaching the skills words on page 160.

• Students heat up a thermometer (preferably with a blackened bulb) about 8 cm from a radiant heat source such as a Bunsen flame (half-open) or lamp.

• They record the temperature every minute for 10 minutes. This should show the thermometer heating up and reaching a plateau. Could use a datalogger.

• They plot a graph.

• Alternatively, the Practical ‘Measuring the radiation from your face’ on the e-Worksheets CD-ROM is a fun way of using an infra-red sensor to investigate infra-red radiation, and relating this to the temperature of the object,

Plenary 

• Discuss the shape of the graph and relate it to the absorption and emission of thermal radiation.
	Most students will: 

• know that thermal (infrared) radiation is the transfer of energy as electromagnetic waves;

• know that hot bodies emit thermal radiation;

• know that the hotter the body the more thermal energy it radiates.



	Homework

Students do the Activity: ‘Does the intensity of infra-red radiation increase as you move towards source of radiation?’ on page 162 of the Student’s Book.

	Resources required
• Thermometers with blackened bulbs, radiant heat sources, stop-clocks, rulers, clamps and stands

• Practical ‘Measuring the radiation from your face’ on the e-Worksheets CD-ROM (needs infra-red sensor and datalogger)

	Key words

radiation, emission, absorption, thermal, infra-red, temperature, degrees Celsius, °C

continuous variable, discrete variable, categoric variable

	Literacy opportunities

• Describing the shape of a graph
	Numeracy opportunities

• Plotting a line graph, drawing curve of ‘best fit’

• Making sensible choice of scales on graph
	ICT objectives

• Possibility of plotting graph using ICT

• Datalogging

	How science works

• 1b How interpretation of data, using creative thought, provides evidence to test ideas and develop theories.
• 2b Collect data from primary or secondary sources, including using ICT sources and tools.


	Key skills

• Comparing and contrasting information

• Graph plotting



	Cover lesson

This is not suitable as a cover lesson as it is a class practical. Instead use the homework activity.



	Assessment opportunities 

Assess pre-knowledge from KS3 using questioning techniques

Assessment for learning: students’ outcomes of tabulating results and plotting graphs to assess data handling skills.




Lesson 2

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study the emission of radiation by different surfaces.
	Starter

• Demonstrate ‘Leslie’s Cube’ or discuss Figure 9.3 on page 160 of the Student’s Book with the students.

• Ask students ‘What is the best colour for a coffee cup?’ (or what colour to paint radiators in our homes).

Main activity 

• This is a class practical to compare the cooling rates of silver/white and black painted cans or test tubes filled with hot water. Students measure the fall in temperature.

• Students record the temperature every minute for up to 20 minutes.

• Students plot graphs of their data.

Plenary 

• Discuss the shape of the graphs and relate this to the emission of thermal radiation and choice of colour for a coffee cup. 

• Ask ‘Why doesn’t it matter what colour household radiators are painted?’ (Radiators would be better radiators as matt black, but they actually convect heat so colour is less important.)
	Most students will: 

• know that dark matt surfaces are good emitters of radiation;

• know that white/shiny surfaces are poor emitters of radiation;

• know that under similar conditions different materials transfer heat at different rates.
Faster learners will:

• be able to explain the observations from Leslie’s Cube experiment;

• know that hot bodies also absorb radiation.



	Homework

Students read pages 160 and 161 of Student’s Book and answer questions 1 and 2 on page 161.

	Resources required
• Black and silver cans or test tubes, thermometers, stop-clocks 

• Boiling water – students must be careful when pouring boiling water

	Key words

radiation, emission, absorption, thermal, infra-red, temperature, degrees Celsius, °C, 

continuous variable, discrete variable, categoric variable

	Literacy opportunities

• Describing the shape of a graph
	Numeracy opportunities

• Plotting a line graph, drawing curve of ‘best fit’

• Making a sensible choice of scales on graph
	ICT objectives

• Possibility of plotting graph using ICT

• Datalogging

	How science works

• 1b How interpretation of data, using creative thought, provides evidence to test ideas and develop theories.

• 2b Collect data from primary or secondary sources, including using ICT sources and tools.


	Key skills

• Comparing and contrasting information

• Graph plotting



	Cover lesson

This is not suitable as a cover lesson as it is a class practical. Instead use the homework activity.



	Assessment opportunities 

Assessment for learning: students’ outcomes of tabulating results and plotting graphs to assess data handling skills.




Lesson 3

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study the absorption of radiation by different surfaces and evaluate the quality of their investigation.
	Starter

• Ask students ‘What colour of clothing should we wear in the desert?’

• Referring to the last two lessons, discuss with students a strategy to investigate this question (refer to continuous, discrete and categoric variables).

Main activity 

• Students do the Class practical: ‘How to keep cool in the desert’ on the e-Worksheets CD-ROM. They carry out an experiment to find out how quickly silver/white and black painted cans or test tubes warm up when placed near a radiant heat source.

• Students plot graphs of their data and compare.

Plenary 

• Discuss the shape of the graphs and the answer to the original question.

• Encourage students to evaluate the scientific method and suggest improvements with justification. The worksheet includes ISA part 1 type questions.
	Most students will: 

• know that dark matt surfaces are good absorbers of radiation;

• know that white/shiny surfaces are poor absorbers of radiation;

• be able to analyse their investigation using ISA style questions.

Faster learners will be able to: 

• suggest improvements to their scientific method with justification.

	Homework

Students read pages 160 and 161 of Student’s Book and answer question 3 on page 162.

	Resources required
• Investigation/Practical: ‘How to keep cool in the desert’ on the e-Worksheets CD-ROM

(see Teacher’s notes on the CD-ROM for list of equipment required)

	Key words

radiation, emission, absorption, thermal, infra-red, temperature, degrees Celsius, °C, 

continuous variable, discrete variable, categoric variable

	Literacy opportunities

• Speaking and listening – class discussion

• Presenting an argument in justifying improvements to scientific method
	Numeracy opportunities

• Plotting a line graph, drawing curve of ‘best fit’

• Making a sensible choice of scales on graph
	ICT objectives

• Possibility of plotting graph using ICT

• Datalogging

	How science works

• 2a Plan to test a scientific idea, answer a scientific question, or solve a

scientific problem

• 2d Evaluate methods of collection of data and consider their validity and reliability as evidence.


	Key skills

• Comparing and contrasting information

• Graph plotting



	Cover lesson

This is not suitable as a cover lesson as it is a class practical. 

Ask students to suggest a suitable hypothesis with scientific reasoning, including ideas of thermal absorption and radiation.

Students discuss and plan alternative methods, identifying all variables.

Then they answer question 3 on page 162 of the Student’s Book.



	Assessment opportunities 

Assessment for learning: students’ outcomes of graphs activity to assess data handling skills, communication skills

Practical skill assessment related to the investigation 




Lesson 4

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study a model for conduction of heat energy in solids based on the structure of metals.
	Starter

• Give students a selection of materials and ask them list five that feel warm to touch and five that feel cool to touch. This can either be done by providing physical objects or made more of a challenge by asking students to imagine how the objects would feel. 

• Explain this in terms of good and bad conductors of thermal energy and the fact that when you touch good conductors you feel cold because you are losing energy to them. Use Figure 9.9 on page 164 of the Student’s Book to explain why metals are good conductors.

Main activity 

• Ask students to hypothesise which of the following will conduct heat energy, in order of effectiveness: wood, glass, copper, iron, aluminium.

• Students carry out a class practical to compare the heat conductivity of rods made of these materials. 

• They place a small amount of petroleum jelly on one end of each rod and stick a small paper clip to it. 

• Then they put the other end of all the rods into a beaker of hot water. 

• They record the time taken for the paper clip to drop off the rods. 

Plenary 

• Collect class data and compare them. Discuss the results using the Figure 9.9 particle model. Also discuss reliability of data.


	Most students will be able to: 

• explain that conduction takes place in solids;

• explain why metals are better thermal conductors than non-metals;

• consider whether experimental data is reliable

Faster learners will be able to: 

• explain why metals are better thermal conductors than non-metals in terms of the particle model and free electrons;

• explain why materials transfer thermal energy at different rates ;

• explain why data may be unreliable and how an experiment can be used to collect reliable data.

	Homework

Students read the section on ‘Conduction’ in Section 9.2, pages 163–164 of the Student’s Book, and answer questions 4–6 on page 165.

	Resources required
• Beakers of hot water (warn students to be careful handling these); stop-clocks; rods made of wood, glass, copper, iron and aluminium; petroleum jelly

• Particle model simulation e.g. ‘Conducting heat’ from Plato Learning – Multimedia Science School 

	Key words

conduction, thermal energy, kinetic energy, particle, electron, reliable



	Literacy opportunities

• Modelling good explanations of conduction

• Discussing the scientific meaning of reliability
	Numeracy opportunities

• Tabulating results with headings and units

• Calculating averages
	ICT objectives

• Simulation – modelling of conduction 

• Use spreadsheet for students’ and whole-class results

	How science works

• 1c How explanations of phenomena can be developed using scientific models. 

• 2d Evaluate methods of collection of data and consider their validity and reliability as evidence.
	Key skills

• Modelling



	Cover lesson

This is not suitable as a cover lesson. 

However, there are opportunities for display work as a cover lesson:

use the Plato Learning – Multimedia Science School – ‘Conducting heat’ lesson



	Assessment opportunities 

Assessment for learning: students develop model explanations of conduction.

Practical skills assessment related to the investigation. 




Lesson 5

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study convection in liquids and gases.
	Starter

• Ask students ‘Why is the heating element of a kettle at the bottom?’ Discuss students’ ideas, referring to Figure 9.10 on page 165 of the Student’s Book.

Main activity 

• Students carry out the mini-immersion heater experiment as shown in the Investigation/practical: ‘Getting hot but not bothered’ on the e-Worksheets CD-ROM.

• Students answer the questions on the worksheet.

Plenary 

• Discuss the answers to the questions on the worksheet to explain convection.

• Demonstrate a convection chimney. Ask students to model explanations using ideas previously applied to liquids.
	Most students will be able to: 

• explain that convection is the process that transfers thermal energy in liquids and gases.

Faster learners will be able to: 

• explain the process by which convection takes place in terms of particle motion.



	Homework

Students produce a poster or PowerPoint presentation explaining conduction and convection at the molecular level.



	Resources required
• Investigation/practical: ‘Getting hot but not bothered’ on the e-Worksheets CD-ROM

(see Teacher’s notes on the CD-ROM for list of equipment required)

	Key words

conduction, convection, thermal energy, particle, electron, reliable

	Literacy opportunities

• Modelling a good explanations of convection


	Numeracy opportunities

• Tabulating results with headings and units
	ICT objectives

• Presentation skills

	How science works

• 2c Work accurately and safely, with others, when collecting data.
	Key skills

ª ICT – presentation skills



	Cover lesson

This is not suitable as a cover lesson as it is a class practical. 

Instead, ask students to read the section on ‘Convection’ on pages 164–165 of the Student’s Book and then do the homework activity or answer question 7 on page 166 of the Student’s Book.



	Assessment opportunities 

Assessment for learning: students develop model explanations of convection.

Practical skills assessment related to the investigation. 




Lesson 6

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study the effectiveness of different insulating materials.
	Starter

• Discuss the problem for polar explorers: how to keep warm and dry and still be able to move comfortably.

• If available, show the Scientific Eye video of polar explorers: ‘Keeping warm’.

• If possible, examine a variety of clothing samples and discuss why they might provide good insulation.

Main activity 

• This is a class Investigation/practical: ‘Scott of the Antarctic’ on the e-Worksheets CD-ROM.  Students test materials by placing samples over beakers of hot water and see which beaker is warmest after 10 minutes.

• Students answer the questions on the worksheet.

Plenary 

• Summarise the results. Ask students to suggest materials with suitable properties for a ‘polar suit’.
	Most students will be able to: 

• explain that different materials transfer thermal energy at different rates;

• suggest suitable materials to be used for insulation;

• evaluate ways in which heat is transferred in and out of bodies and ways in which the rates of these transfers can be reduced.
Faster learners will be able to:

• explain how the properties of materials affect their ability to transfer thermal energy;

• explain why materials transfer thermal energy at different rates.

	Homework

Students prepare a written or PowerPoint presentation to describe their design for a ‘polar suit’, if possible using samples of material and explaining why specific fabrics and colours have been used.

	Resources required
• Scientific Eye Series I videos ‘Keeping warm’ and ‘Keeping cool’

• Investigation/practical: ‘Scott of the Antarctic’ on the e-Worksheets CD-ROM

(see Teacher’s notes on the CD-ROM for list of equipment required)

	Key words

conduction, convection, radiation, thermal energy, insulation, particle, electromagnetic wave

	Literacy opportunities

• Describing polar suit and explaining choices of materials in terms of thermal properties
	Numeracy opportunities

Limited
	ICT objectives

• Use drawing programme or PowerPoint presentation 

	How science works

• 2a Plan to test a scientific idea to solve a scientific problem.

• 3a Apply scientific information and ideas.
	Key skills

• Enquiry skills – asking questions, planning research



	Cover lesson

This is not suitable as a cover lesson as it is a class practical. However, students could watch the video and then do the homework activity.



	Assessment opportunities 

Assessment for learning: students develop model explanations of conduction, convection and radiation.

Practical skills assessment related to the investigation. 




Lesson 7

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study how the properties of objects affect the rate at which they lose heat, and design an experiment to test their ideas.
	Starter

• Use a picture or a video of penguins huddling as a prompt to a discussion on the problem of keeping warm in cold weather, by cutting down on heat loss.

Main activity 

• Use the Investigation/practical: ‘Sheep huddling’ on the e-Worksheets CD-ROM.

• After small-group discussion, students answer the questions on the worksheet.

• Students plan an accurate and reliable method of collecting data for the experiment.

Plenary 

• Discuss part 1 of the AQA specimen ISA on Thermal insulation.
	Most students will be able to: 

• explain that different materials transfer thermal energy at different rates;

• explain that a bigger temperature difference causes a faster rate of thermal energy transfer;

• understand that the shape and dimensions of a body affect the rate at which it transfers heat;
• plan a suitable activity to collect data on ‘sheep huddling’.

Faster learners will be able to:

• explain how the properties of materials affect their ability to transfer thermal energy;

• explain why materials transfer thermal energy at different rates;

• plan a suitable and reliable activity to collect data on ‘sheep huddling’.



	Homework

Students complete the planning of part 1 of the exemplar ISA as practice for a real ISA.



	Resources required
• Investigation/practical: ‘Sheep huddling’ on the e-Worksheets CD-ROM

(practical is for next lesson)

• The specimen ISA for P1 from AQA on thermal insulation.

	Key words

conduction, convection, radiation, thermal energy, insulation, particle, electromagnetic wave, temperature gradient

	Literacy opportunities

• Discussing effects of huddling
	Numeracy opportunities


	ICT objectives

• Plan to use datalogging

	How science works

• 2a, 2b, 2c, 2d  All practical and enquiry skills can be covered.
	Key skills

• Enquiry skills – planning practical investigations, collecting data, considering safety, drawing conclusions



	Cover lesson

This may be suitable as a cover lesson as the practical experiment is not carried out until next lesson.

	Assessment opportunities 

Practical skills assessment related to the investigation. 




Lesson 8

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students carry out an experiment on thermal energy transfer.
	Starter

• Recap on the results of the previous lesson.

Main activity 

•  Students carry out the experiment planned in the previous lesson from the Investigation/practical:  ‘Sheep huddling’ on the e-Worksheets CD-ROM.

• They collect and record data, while at the same time evaluating their method.

Plenary 

• Each group of students presents their results to the class and comments on them.

• Discuss the class results.

• Discuss part 2 of the exemplar ISA on Thermal insulation.
	Most students will be able to: 

• evaluate ways in which heat is transferred in and out of bodies and ways in which the rates of these transfers can be reduced.

	Homework

Students complete part 2 of the exemplar ISA on Thermal insulation.

	Resources required
• Investigation/practical: ‘Sheep huddling’ on the e-Worksheets CD-ROM

(see Teacher’s notes on the CD-ROM for list of equipment required)

• The specimen ISA for P1 from AQA on thermal insulation.

	Key words

radiation, conduction, convection, emission, absorption, thermal, infra-red, temperature, continuous variable, discrete variable, categoric variable

	Literacy opportunities

• Developing practical methods through discussion of evaluations
	Numeracy opportunities

• Tabulating results

• Graphing skills
	ICT objectives

• Use datalogging

	How science works

• 2a, 2b, 2c, 2d  All practical and enquiry skills can be covered.
	Key skills

• Reasoning – giving reasons for opinions, inferring, making decisions, making informed judgements



	Cover lesson

This is not suitable as a cover lesson.



	Assessment opportunities 

ISA practice




Lesson 9

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study the ways in which heat energy leaves a house.
	Starter

• Using Figure 9.20 on page 169 of the Student’s Book, discuss the ways in which thermal energy is ‘lost’ from a house.  List in order of significance.

• Discuss whether conduction, convection or radiation is likely to be responsible in each case.

Main activity 

• The Simulation ‘Insulating your house’ on the Interactive Presentations CD-ROM could be used.

• Students carry out an experiment to compare the rate at which energy is transferred.

• They set up three metal cans of hot water: one is used as the control, one has a cardboard lid to stop convection from the hot water, and the other has sides insulated to stop heat loss from the sides. 

• Students record the temperature every 1 or 2 minutes for 20 minutes.

• Students compare results, discussing relative efficiency of the two methods.

Plenary 

• Discuss the experiment. Ask students: ‘Why include a control? Why use metal cans? Which way prevented most ‘energy loss’?

• Relate back to Figure 9.20. ‘15% of energy is lost through draughts, and 30% is lost through the walls, yet the walls make up far more area than the small cracks which let in draughts. What is likely to be the best way to cut down on heat loss?’
	Most students will be able to: 

• explain how thermal energy is ‘lost’ by conduction, convection and radiation;

• evaluate ways in which heat is transferred in and out of bodies and ways in which the rates of these transfers can be reduced;
• explain how energy ‘losses’ can be reduced.

Faster learners will be able to: 

• explain which method of thermal energy transfer accounts for the most energy ‘losses’;

• explain how energy ‘losses’ by conduction, convection and radiation can be reduced.

	Homework

Read  ‘Keeping your home warm’ on pages 168–169 of the Student’s Book and answer questions  8–10.

	Resources required
• For each student group: three open cans, lid, insulator, three thermometers, stop-clock, hot water (warn students to be careful).

• Simulation ‘Insulating your house’ on the Interactive Presentations CD-ROM.

	Key words

radiation, conduction, convection, emission, absorption, thermal, infra-red, continuous variable, discrete variable, categoric variable, control, insulation

	Literacy opportunities

• Speaking and listening – class discussion

• Presenting an argument in justifying improvements to scientific method
	Numeracy opportunities

• Tabulating results

• Graphing skills
	ICT objectives

• Use datalogging

	How science works

• 1a How scientific data can be collected.

• 2b Collect data from primary or secondary sources, including using ICT sources and tools.

• 2c Work accurately and safely, with others, when collecting data.

• 2d Evaluate methods of collection of data and consider their validity and reliability as evidence.
	Key skills

• Information handling – making informed judgements 

• Using precise language – scientific terms



	Cover lesson

This is not suitable as a cover lesson as it is a practical. However, the homework activity could be used instead.



	Assessment opportunities 

Assessment for learning: use the outcome of the answers to questions to assess the students’ conceptual grasp of the topic.

Practical skills assessment related to the investigation.




Lesson 10

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study how to reduce heat loss from a home.
	Starter

• Define ‘cost-effectiveness’ in relation to energy use – use the idea of pay-back time as described on pages169–170 of the Student’s Book.

Main activity 

• Students use the Activity: ‘Home insulation’ on the e-Worksheets CD-ROM to calculate pay-back times for several different methods of insulation.

Plenary 

• Discuss the results, then list insulation options in order of effectiveness.


	Most students will be able to: 

• state which is the most effective method of insulation from given data;

• calculate how much energy is ‘lost’;

• evaluate the effectiveness and cost effectiveness of methods used to reduce energy consumption.
Faster learners will be able to: 

• calculate the ‘cost effectiveness’ of different types of insulation;

• calculate ‘pay-back times’ for expenditure on insulation.

	Homework

Students read ‘ Saving energy, saving money’ pages 169–170 of the Student’s Book, and answer questions 11–14.

	Resources required
• Activity: ‘Home insulation’ on the e-Worksheets CD-ROM

	Key words

radiation, conduction, convection, emission, absorption, insulation, cost effectiveness, pay-back time

	Literacy opportunities

• Speaking and listening – justifying a conclusion
	Numeracy opportunities

• Calculating cost effectiveness
	ICT objectives



	How science works

• 3b Use both qualitative and quantitative approaches.
	Key skills

• Data analysis



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 

Assessment for learning: use the outcome of the answers to questions to assess students’ conceptual grasp of the topic.




Lesson 11

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study energy transfers.
	Starter

• Carry out a quick quiz to list the different forms of energy, giving an example of each.

• Draw some simple energy transfer diagrams (Sankey diagrams) to revise Key Stage 3 ideas.

Main activity 

• This is a class practical involving three examples of energy transfers. 

• Students bounce a ball and measure the height of the bounce

• Draw energy transfer diagrams. Point out that the ball does not regain full height. Ask: ‘Where has the energy gone? Is it destroyed?’

• Set a pendulum going. Students observe what happens and draw a simple energy transfer diagram. The pendulum stops. Where has the energy gone? Heat energy has passed to the air. Why can’t we detect it?

• Use a signal generator to make a sound. Ask students to describe the energy transfer. Where has the energy gone? Explain why energy becomes less useful to us.

• Use Figure 9.29 on page 172 of the Student’s Book to explain the idea that ‘energy is conserved’.

Plenary 

• Ask student to explain ‘It all ends as hot air’ or  why heat is often described as ‘the final form of energy’.
	Most students will be able to: 

• explain that energy is not created or destroyed;

• explain the main energy transfers that are designed to take place in an appliance;

• explain that when energy is transferred and/or transformed only part of it may be usefully transferred/transformed;

•  explain that energy which is not transferred/transformed in a useful way is ‘wasted’
Faster learners will be able to: 

• explain that all energy is eventually transferred to the surroundings, making them warmer;

• explain the main energy transfers and the main energy ‘wastages’ for a variety of devices.

	Homework

Students complete the Homework/activity: ‘Where does it go?’ on the e-Worksheets CD-ROM or answer questions 15 and 16 on page 172 of the Student’s Book.

	Resources required
• Ball, metre ruler, clamp and stand, pendulum bob, signal generator and speaker

• Homework/activity: ‘Where does it go?’ on the e-Worksheets CD-ROM

	Key words

heat, light, sound, electrical, potential, kinetic, chemical, nuclear, elastic



	Literacy opportunities

• Speaking and listening – discussion of energy transfers
	Numeracy opportunities


	ICT objectives



	How science works

• 1c How explanations of phenomena may be developed using scientific theories, models and idea.

• 3b Use both qualitative and quantitative approaches.
	Key skills



	Cover lesson

This is not suitable as a cover lesson as it is a class practical.

Use both homework activities instead.



	Assessment opportunities 

Assessment for learning: use the outcome of the answers to questions to assess students’ conceptual grasp of the topic.




Lesson 12

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students study the efficiency of energy transfers.
	Starter

• Draw an energy transfer diagram for the vacuum cleaner in Figure 9.31 on page 173 of the Student’s Book. Show how it is related to a Sankey diagram.

Main activity 

• Using the Higher Support activity: ‘How efficient?’ on the e-Worksheets CD-ROM, students interpret energy flow for some other devices and draw their own Sankey Diagrams for questions.

• Discuss the concept of ‘efficiency’ – see page 175 of the Student’s Book.

• Students calculate efficiency for questions on the worksheet.

• Students answer questions 17 and 18 on page 173 of the Student’s Book.

• The Simulation ‘Energy, power and efficiency’ on the Interactive Presentation CD-ROM can be used to show that all energy transfers can be considered to have an efficiency.

Plenary 

• Ask students what is meant by the ‘Law of Conservation of Energy’? (Develop answers by building on previous explanation.)


	Most students will be able to: 

• explain what is meant by efficiency of energy transfers;

• interpret a Sankey diagram.

Faster learners will be able to: 

• explain the energy transfers in an appliance in terms of efficiency;

• calculate efficiency of energy transfers;

• explain that the greater the percentage of the energy that is usefully transformed in a device, the more efficient the device is;

• explain that energy becomes increasingly spread out and becomes increasingly more difficult to use for further energy transformations.


	Homework

Students answer questions 19– 21 on page 175 of the Student’s Book.

	Resources required
• Higher Support activity: ‘How efficient?’ on the e-Worksheets CD-ROM

• Calculators

	Key words

Sankey diagram, conservation of energy, efficiency, useful and non-useful energy transfers

	Literacy opportunities


	Numeracy opportunities

• Data handling skills 
	ICT objectives



	How science works

• 3a Recall, analyse, interpret scientific information.

• 3b Use both qualitative and quantitative approaches.
	Key skills

• Comparing and selecting information

• Analysing information

• Data handling



	Cover lesson

This is suitable as a cover lesson.



	Assessment opportunities 

Assessment for learning: use the outcome of the answers to questions to assess the students’ conceptual grasp of the topic.




Lesson 13

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students have the opportunity to set up a practical for use in an ISA.
	Starter

• Using guidelines from the exemplar ISA on ‘Immersion heaters’, show and discuss with students the equipment needed to look at the efficiency of immersion heaters in water.

Main activity 

• This is a class practical 

• Students carry out an experiment to investigate the efficiency of an immersion heater.

• They calculate efficiency using a pre-prepared spreadsheet.

Plenary 

• Students share their results and discuss findings.
	Most students will be able to: 

• carry out a simple experiment;

• collect and record suitable data.

Faster learners will be able to: 

• carry out a reliable experiment; 

• tabulate accurate results with appropriate units.

	Homework

Students plot a line graph of their results.

	Resources required
• Exemplar P1 ISA ‘Immersion heaters’ from AQA

• Equipment as specified in the specimen ISA

	Key words

continuous variable, discrete variable, categoric variable, control

	Literacy opportunities

Limited
	Numeracy opportunities

• Calculating efficiency
	ICT objectives

• Use of spreadsheet

	How science works

• 2b Collect data from primary sources.

• 2c Work accurately and safely when collecting data.
	Key skills



	Cover lesson

This is not suitable as a cover lesson.

Students could answer the exam questions on pages 176–177 of the Student’s Book.



	Assessment opportunities 

Assess outcomes to questions for science knowledge and understanding.

Practical skills assessment related to the investigation. 




Lesson 14

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students have an opportunity to practise the investigative skills for an ISA.
	Starter

• Discuss how an ISA should be completed.

Main activity 

• Students complete the specimen ISA on ‘Immersion heaters’.

Plenary 

• Students carry out self-assessment of their performance.
	Most students will:

• have completed a practice ISA.

	Homework

Students do the Activity: ‘Investigating the efficiency of an electric motor’ on page 174 of the Student’s Book.

	Resources required
• Exemplar ISA ‘Efficiency of immersion heaters’

	Key words

Continuous variable, discrete variable, categoric variable, control

	Literacy opportunities

Limited
	Numeracy opportunities

• Calculating efficiency
	ICT objectives



	How science works

• 3a Recall, analyse and interpret information.

• 2d Evaluate methods of collection of data and consider the validity and reliability as evidence.
	Key skills



	Cover lesson

This could possibly be used as a cover lesson but a practice ISA should be completed in exam conditions



	Assessment opportunities 

Performance on practice ISA.




