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Introduction

OCR involves teachers in the development of new support materials to capture current teaching practices tailored to our new specifications. These support materials are designed to inspire teachers and facilitate different ideas and teaching practices.  Each Scheme of Work and set of sample Lesson Plans is provided in Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.  References to the content statements for each lesson are given in the ‘Points to note’ column.
Sample Scheme of Work

GCSE Gateway Science Physics B J265
Module P2: Living For The Future (Energy Resources)
Topic: P2a Collecting energy from the Sun

Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Using photovoltaic cells
	Demonstrate a solar cell driving a mini-motor using a bright lamp to shine on the cell. Change the brightness of the lamp, distance of lamp from cell, area of cell etc.  Discuss the results to introduce a class investigation into solar cells.  Students investigate the variation in ‘voltage’ with separation of the cell and lamp. Faster students can then investigate the effect of reducing the area of the cell exposed to the light, keeping the lamp at the same distance from the cell.  Some might even investigate angle at which the cell is orientated to the light beam. Appropriate graph should then be drawn.
Explain the meaning of AC and DC, emphasise that current/voltage is DC from a photocell.
For more able students discuss structure of a solar voltaic cell and mechanism of current production.
Possible demonstration of cells in series (increase voltage) and cells in parallel (increase current).
Homework questions on advantages and disadvantages of solar cell.  Possible research into commercially produced solar (voltaic) cells now available for domestic purposes.
	Bright lamp, solar cell connected to mini-motor.
Enough cells for class investigation, (digital) voltmeters, rulers, 4mm plug leads. 
Pair of L shaped cards covered with mm graph paper, which can be overlapped over the solar cell to leave square aperture of cell exposed.
Protractors.
Science Enhancement Programme (SEP) resources Solar Energy has some good graphs and questions for extension work. www.sep.org.uk
Photographs/power point of arrays of solar cells.
http://www.slideshare.net/kaily/solar-poer-powerpoint
Adverts for commercially available products.
	Foundation tier should be able to complete the first investigation.  More able students could get as far as completing all three.
For higher tier students the structure of the cell and mechanism of current production. 


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Solar panels
	Discuss the difference between solar (voltaic) cell and solar panel (liquid filled to collect IR radiation and warm quantities of water).  Show structure of typical solar panel and describe its use in operation.

Demonstrate or show photographs of solar furnace.
Discuss ‘passive solar heating’ in houses and other buildings.
Possible investigation of greenhouse effect.
	Model of a solar panel.
Model of a solar furnace.
http://practicalaction.org
IR lamp and beakers, thermometers.
	Students only aiming for foundation tier could well benefit from a simple investigation.  

	Wind turbines – advantages and disadvantages.
	Introduce discussion of wind power with powerpoint or newspaper article of local project and local objections.  Short clips from BBC class clips series.
Students to research wind power generation in the UK over recent years, produce survey of proposed windfarms around UK.
Possible debate on use of a local site.
	http://www.bbc.co.uk/search/?q=wind%20turbines
http://www.upd8.org.uk/ has an excellent exercise on wind power.

http://practicalaction.org/wind-power-challenge

	


Topic: P2b Generating electricity

Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	How can we create electricity?
	Initiate discussion on how electric current can be generated: show simple dynamo (such as from bicycle) or ‘wind up’ torch.  Ask about internal structure (on a shake torch a coil of copper wire is clearly visible, as is the magnet which slides up and down the centre of the torch).
Demonstrate electromagnetic induction with a wire connected to sensitive meter passed into the field of the coil.  Show that the current is transient, can be reversed by reversing the movement, and is stronger with faster movement.
Repeat the above with a magnet passed into and out of a coil.  Show that increasing the number of turns on the coil increased the current.
For higher tier students, distinguish between induced emf and induced current (later only happens with the completed circuit).
Discuss Faraday’s idea of ‘cutting lines of force’ and ‘threading’ a coil with magnetic flux.
Finally show the current generated by a DC motor driven by another motor and an AC generator, emphasising the difference between AC and DC.
	Small dynamo, ‘wind up torch’,  ‘shake torch’.
Wire, magnets, variety of coils, sensitive galvanometer (e.g ‘light beam’ galvanometer).
Pairs of motors one of which (connected to variable p.d power pack) drives the second.
Oscilloscope.
AC generator connected to oscilloscope.
	Some students may need a quick demonstration of magnetic field as revealed by iron filings, although magnetic field is not on the specification.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	How do power stations work?
	PowerPoint or other diagram of main features of a power station i.e. 
 - source of energy (heat) 
 - boiler to produce steam
 - turbine
 - generator
 - transformer
 - grid.
Discuss what happens to the energy at each stage; opportunity to draw a simplified ‘Sankey’ diagram showing

thermal energy-> kinetic energy-> electrical energy + ‘waste heat’.
Show how to calculate efficiency, discuss typical efficiency of ‘standard’ and CHP power stations.
	Simple model of steam turbine (e.g. Hero’s Engine or better still version of ‘Angel Chimes’ constructed from golden syrup tin, filled with water and place over Bunsen.  Hole in top allows emerging steam to strike a fan with many blades).

www.nasa..gov/pdf/153414main_rockets_pop_can_hero.pdf
Alternative is commercially produced steam engine.
	School D&T department may well be able to help here.
Schools with limited apparatus will find good video material on BBC ‘class clips’.


Topic: P2c Global warming

Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	What is meant by the ‘greenhouse effect’?
	Demonstrate what we usually describe as ‘the greenhouse effect’. Place IR sensor the other side of a glass beaker from an IR lamp and compare the percentage absorption when the lamp is cool (long wavelength) and when hot (wide range including short wavelengths). (Use the lamp switched on for the short wavelength; then switch off and allow it to cool, observing the disappearance of the visible red radiation, for the longer wavelength).
Relate to cars getting warm in the summer.
Extend the discussion to EM radiation from the Sun.
Discussion of use of fuels which generate carbon dioxide, methane etc – possible reasons for global warming.
	Data logger; glass beaker, infra red lamp.

www.elmhurst.edu/~chm/vchembook/globalharma5.html

	Present the case as a possibility at this stage.

	Greenhouse gases
	Discuss the consequences of using fossil fuels in terms of impact on greenhouse gases in atmosphere and ways of reducing the effect (e.g. carbon capture).
Human activity which has also brought about change – e.g. building cities, deforestation.
	BBC ‘class clips; DVDs; Energy Foresight pack.
	

	Is global warming really happening?
	Clarify the issue of global warming as opposed to the issue of whether it is ‘man induced’.  Discuss the evidence for Global warming first.  Then raise issue of whether it is man induced. Show two presentations from DVDs or video of programmes e.g. The great ‘Global Warming Scandal’ ‘an inconvenient Truth’ contrasting arguments for and against idea that Global warming is man induced.  Try to point out some of the flaws in each account.  Possible debate for students after opportunity to research for themselves
	DVD recordings of TV programmes.

www.epa.gov/climatechange/kids/index.html

	This is clearly one of the most contentious ideas currently presented.  The degree of vested interests on both sides is considerable and it is a good opportunity to discuss these issues without actually taking one side or the other.


Topic: P2d Fuels for power

Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	What’s the best fuel to use?
	Students to undertake a survey of all possible sources of energy for power generation.  Make a matrix summary of advantages and disadvantages of each.
Present data on percentage of each fuel used in UK over recent years – students to make posters or graphs to show the changes.
Optional building a model biodigester. Alternatively examine any plans for local biodigester.
Discuss use of nuclear fuel, showing difference between nuclear station and ‘conventional fuel burning’ methods of generating the steam.

	Reference books from diverse sources, as well as internet, listing advantages and disadvantages (electricity companies produce leaflets).

www.practicalaction.org
www.biorock-uk/biodigester.html

	Several organisations (e.g. Energy Foresight) have produced educational material in recent years.  Up to date material will need to be sought.
Students aiming for lower tier only might benefit from a more practical approach e.g. building a simple model of ‘digester’.
Note that here no details of Nuclear Power plants are needed other than realising that the reactor produces heat for steam without combustion. Instead a series of nuclear reactions releases energy as heat in a controlled way.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	How much energy do we use?
	Give formula watts = volts x amps and provide a simple circus of electrical experiments where students measure power by measuring current and voltage.
Circus of electrical devices with ‘power meter’ to measure power (display usually shows current, voltage and power) to illustrate range of power typically encountered in the home.  This can be done as demonstration if preferred.  Alternatively, but less effective is to provide range of commercially produced leaflets which students use to research.
An interesting homework is for students to prepare a spreadsheet on excel, tabulating the names of several domestic pieces of equipment, followed by the power of each, approximate number of hours used each week, the total energy used and the cost of each item each week, in successive columns and using the formula functions.  They can estimate their own cost of electrical energy.
The lesson will need to be followed up with homework exercises of practice questions.
Complete the section by briefly discussing the dual tariff used in some homes (and use of night storage heaters).
	Ammeters, voltmeters, 4mm plug leads, power sources (batteries or power packs).
Range of simple lab equipment with different power e.g., large (SBC) and small (MES) light bulbs, motors, immersion heaters.
Range of commonly used electrical devices used in the home (lamps, computers, hair driers, electric fire etc.) or set of leaflets.  Internet search could also be used.
If demonstrating, a ‘sci-cam’ will enable the whole class to take readings at the same time.
Bank of problem sheets.
	There are two stages to this idea of measuring power:
    power in watts= current x volts (p.d.)
  and
     energy = power x time
At this stage it’s best simply to use the larger unit of energy kWh.   Able students will recall that energy is measured in joules.  At this point they only need to realise that the joule is a very small amount of energy and not practicable here. ( 1 kWh = 3 600 000J !).
Weaker students will need careful guidance to avoid confusion between the two equations.  It is often useful to provide them with a ‘step by step’ sheet to find the cost of electricity e.g:
1. Write down the power in W
2. Turn it into kW
3. Find the time in hr
4. Multiply kW x hr
5. Multiply by unit cost         etc.
It’s worth pointing out that the most costly devices to run are forms of heating, and this is usually the greatest cost of energy in the home – hence government encouragement to improve house insulation (reference P1b).

	The National Grid
	A demonstration of the model power line, to show how the loss of energy can be reduced by transmitting power over large distances by raising the voltage and reducing the current

(since power = voltage x current, power and energy kept the same).
If not shown before, the use of transformer to step up and step down voltage can be shown  
	Model power line, transformer coils, lamps, power pack.
Power point presentation or posters of the National Grid or reference books.
	It’s worth making up a good model which can be retrieved from storage without difficulty.  Several books have details.  Care will need to be taken over the level of voltage on the line! 
Note details of how a transformer works appear later in P6.


Topic: P2e Nuclear radiations

Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Radiation all around us
	Recall the use of nuclear fuel as power in P2d, set the scene by playing several short news extracts or present PowerPoint slides of recent, relevant news items featuring radioactivity causing alarm and being used to good effect.
Try to demystify ‘radioactivity’ by discussion of meaning of radiation, or brainstorm words with the prefix rad  to establish the generic term radiation as a source of energy, spreading out in all directions.  Nuclear radioactivity is then a source of energy with specific properties that originates in the nucleus of atoms.
If possible demonstrate the use of a Geiger counter to detect background radiation.  If sufficient, simple Geiger counters are available for pupil use. Pupils could measure the count rate around the school. Try measuring the count rate near a smoke alarm/detector (a slight increase should be measurable).
Make the point that we live with nuclear radiation all the time.  Although not required for examination specification it may be worth briefing discussing how radiation dose is measured in mSv since there are often references to this in news items.
Homework exercise to make histogram/bar chart illustrating the percentage of nuclear radiation received in an average year from the different sources (food, rocks and soil, cosmic radiation etc.).

	Any suitable source, the more recent the better, e.g. items from 2011 Japanese disasters.
BBC class clips; Youtube extracts.
Booklets for research (Energy companies produce free resource material).
Geiger counter.
Software illustrating use of a Geiger counter (e.g. Institute of Physics Virtual Physics Lab).

http://websites.kahoks.org/richert_gary/sciweb/nuclear.htm

http://www.schoolphysics.co.uk/animations

	When choosing resources and activities note that much of the material here re-appears in P4e, P4f and P4g.
Try to present a balanced set of items of possible with references to both good use of radiation and disastrous ones.  Try also to present news items showing public concern/alarm with balanced views of scientific assessment of the reality of any dangers.
It may be useful to use the term ‘nuclear radiation’ to emphasise that we are talking about radiation from the nucleus of atoms here. 


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Three types of radiation
	If possible demonstrate the radiation from an alpha source, beta source and gamma source, showing the differences between them in terms of penetration of the air, paper, card, plastic, thin and thick aluminium foil and finally lead.
Discuss what level of shielding would be necessary to ultimate protection.  Why governments have set up concrete bunkers.
Discuss ‘ionisation’ of atoms and how this is brought about by ά β and γ radiation.
Homework or classwork questions clarifying the different properties of radiations.
	Geiger tube and sources of ( β and γ radiation.
Alternatively software simulations (IOP Virtual Physics Lab, Multimedia Science School; Sunflower Resources).
Electroscope and alpha source.
Spark counter and alpha source.
Suitable questions.
	Many schools (especially those without sixth forms) no longer keep sources of radiation.  They may, however, be able to borrow on short term loan from a local sixth form college).  There are many versions available in computer simulation, and if these are used it must be made clear to pupils that the software has been written to imitate the way real sources would behave. 
Higher tier requires fuller understanding of concept of ionisation.

	Using radioactivity safely
	Recall the different properties of radiations.
Pupils to research and report back or produce PowerPoint presentations of uses of nuclear radiation.  Alternatively they could produce posters or even articles for a newspaper featuring uses of nuclear radiations.

Uses should include smoke detectors, tracers, thickness gauges, medicine, and sterilising equipment.
If it has not appeared in the pupils’ presentations, summarise the section by discussing the precautions used by working in the radiation industry (clothing, distance, short time exposure, storage etc).
Homework or classwork to research the problems of nuclear waste from power stations, use of uranium, production of plutonium etc. alternative use CD Rom.
	Simple cloze exercise or anagrams.
Access to booklets, textbooks or the internet.
Materials for posters or access to computers.
CD Rom on Nuclear Power (e.g Energy Foresight)
BBC class clips.
	This section may need to be brief to allow higher tier pupils to explore the concept of ionisation, and ionising properties of nuclear radiations.
Higher tier requires fuller treatment of nuclear waster, but note that this appears again in P4h Fission and fusion.


Topic: P2f Exploring our Solar System

Suggested Teaching Time: 2 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Our Solar System and its place in the universe
	Recall pupils’ knowledge of space from KS3 work.
Discuss how the planets are kept in orbit by the gravitational pull of the Sun.
Recall the different ideas about our Solar System held by ancient civilisations.
Make a model of out Solar System or alternatively use an Excel spreadsheet to chart the sizes of the planets and their distances from the Sun.  Repeat the exercise charting length of year and surface temperature against distance from the sun as well as surface temperature.
Mention should be made of the asteroid belt, comets and meteors (which are studied in more depth in P2g).
Discuss the recent downgrading of Pluto as a non-planet.
Discuss the place of our Solar System in the universe and the observations which have led to the idea of other galaxies and black holes.
	KS3 questions.
Posters, PowerPoint presentations.
CD Roms.
Access to suite of computers and printer.

	The differing ideas about ‘geocentric’ and ‘heliocentric’ models of the solar system offer an opportunity to discuss how scientific ideas are developed over time, using different models to explain observations.
Charting the length of a year and distance from the sun will show the relationship which is seen later when studying satellites and their orbit periods.
Charting surface temperature and distance from the sun shows an anomalous result for Venus which is usually explained by the large amounts of CO2 in its atmosphere.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Exploring space
	Ask how we know what we know about the nature of the moon’s surface and other planets.
Discuss man’s desire to explore space.
Possible time-line of space explorations over last 20–25 years.
How do we measure distances in space? Discuss the idea of ‘light-year’ and show how many km or miles this is.  Discuss time for light to reach Earth from the sun, nearest star etc.
Pupils research some particular project (both manned and unmanned) and list the requirements for manned space flight.
Pupils could produce PowerPoint presentation of a particular space mission for homework.
Draw up table of advantages and disadvantages of manned and unmanned explorations for homework.
	PowerPoint presentation or posters or newspaper accounts of some space projects.
Data on space exploration.
Materials for making poster / time-line.
Access to internet or other sources of information on space exploration over recent years.
	This is a good opportunity to discuss the history of space exploration in recent 50 years, the ‘space race’ between eastern bloc countries and the west (spear headed by USA) and the way international co-operation is now enabling further progress.


Topic: P2g Threats to Earth

Suggested Teaching Time: 2 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Our Moon
	Elicit pupils’ existing knowledge about the origins of the moon.
Either lead a discussion about the evidence or show DVD of theory of collision between Earth and other planet and establish the evidence leading to and supporting the idea.  Discuss how the iron might end up in the core, and evidence from Moon rocks for similar nature of Moon and surface rocks of Earth.
Pupils prepare a poster, ‘lesson notes for a friend’ or PowerPoint presentation for homework.

	DVD or recording of programmes e.g. Channel 4 ‘Catastrophe’ series.

	The four lessons/sections presented here could easily be presented in any order.
A visit to a Safeguard Centre or Telescope or Planetarium, alongside any of P2f, g or h would considerably enhance the interest and enjoyment for pupils.
 

	Evidence of asteroid collisions
	Discuss the evidence from pictures of the Moon’s surface.
Discuss the origin of the asteroid belt (higher tier) and its place between orbit of Mars and Jupiter.
Discuss the evidence for collision of meteorites on earth, showing photographs and details of geological evidence from craters (unusual elements and sudden changes in fossils in rock layers).
Provide pupils with historical records of near-Earth objects coming close to the Earth.
Pupils research evidence about the extinction of dinosaurs and present an argument for or against.
	PowerPoint presentation or posters/photographs of moons surface.


http://nssdc.gsfc.nasa.gov/planetary/planets/moonpage.html
Newspaper cuttings or video material of meteorites.
	This whole section could be inspired by a short extract from the movie ‘Armageddon’.


	Comets
	Discuss the records of comets from astronomical observations over centuries (including the comet featured in the Bayeux Tapestry from the 11th century).
Discuss what is known about the structure of comets.
Discuss the possibility of comets colliding with Earth.
Pupils prepare poster or lesson notes for a friend.
	BBC programmes ‘Space-files’ KS3 and KS4.
DVD material.
	


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Keeping a look out!
	Discuss reasons for keeping a look out on space, what we need to be looking out for.
Present some evidence of recent observations showing ‘near earth collisions’ and evidence of past collisions which devastated areas of the Earth’s surface.
Pupils research existing ‘look-out’ centres and present evidence for supporting the financial cost  of such centres and produce notes/ presentation/poster showing the difficulty of observing NEOs, how monitored by telescopes and satellites, how the trajectory can be inferred from observations, how they could be deflected by explosions.
	Photographs.
URLs of observation centres e.g. Safeguard centre on Shropshire/Herefordshire borders (Knighton).
Booklets, posters, URLs.


www.neo.jpl.nasa.gov/ca

	


Topic: P2h The Big Bang

Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Evidence for an expanding universe
	Initiate a discussion about the ‘big bang theory’ from newspaper cuttings, suitable DVD or URL and pose the question “what is the evidence”.

Introduce the Doppler Effect as a property of waves observed when either the source or the observer is moving with respect to each other.  Demonstrate or use suitable DVD URL.
Show the spectrum of white light and compare with the spectrum of some common elements (sodium mercury, copper) if possible using simple class spectrometers.
For higher tier pupils discuss emission and absorption spectra and how the elements of the sun and stars can be deduced from spectra.  Lead into a discussion of ‘red shift’ and its observation on the spectra of light from distant starts.
Demonstrate a simple model of an expanding universe using a balloon.
Higher tier pupils may appreciate a simple history of the origin of the ‘big bang’ idea and use it to illustrate the development of scientific ideas through a process of conflict of ideas (Sir Fred Hoyle’s coining term ‘big bang’ as a term of ridicule!).
	Newspaper cuttings.
BBC class clips.
DVDs.
Alarm clock and length of string or small loud speaker on long leads and length of string.
Suitable sources of sodium light (Bunsen heating pad soaked in brine,) and other elements (copper sulphate) or if possible spectral lamps.
Balloons and felt tip pens.


	Many popular television series have covered the key ideas of this section (eg Brian Cox BBC 2 Series March 2011).
In the months leading up to the teaching of this topic look out for suitable material to record for classroom use, since more recently produced material is likely to have a greater impact on pupils that dated material, unless chosen specifically to illustrate the historical development.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	The life cycle of stars
	Use some good DVD material or series of URLs to teach the life cycle of stars showing the formation of a star from the coming together of clouds of gas and dust leading to protostar, star etc. Discuss the ideas presented in the material and highlight the key words (proto start, main sequence star, red giant, red dwarf, neutron star, supernova, black hole etc).

Use an activity such as cloze exercise, anagrams of key words and or jumbled sentences for pupils to reconstruct for themselves the key words and processes.
Alternatively pupils make poster, PowerPoint presentation or even prepare lesson notes for fellow pupil.
	Good DVD, recordings of television programmes, (Brian Cox BBC2 Series from Spring 2011).
BBC ‘bite-size’ KS4 presentations.
Other URLs.

www.imagine.gsfc.nasa.gov/docs/teachers/lifecycles.html
Suitable paper based activities such as card sort, jumbled sentences, anagrams of key words.
Access to suite of computers.
	

	Models for a changing universe
	In this final section, start a discussion by asking how it all fits together.  How does the evidence suggest that the universe might have started with an initial explosion of energy, leading to physical material, starting with fundamental particles (including the elusive Higgs Boson!) from which hydrogen and then later elements were formed.
Summarise the section with a discussion of the ideas of Copernicus, Kepler and how they challenged the existing theory. Recap on the debate from the middle of the last century concerning the arguments for and against the ‘big bang’ and use it to illustrate how scientific ideas become accepted over time (if not done earlier in this theme).
	
	


Sample Scheme of Work

GCSE Gateway Science Physics B J265

Module P2: Living for the Future (Energy Resources)

P2a Collecting energy from the Sun

OCR recognises that the teaching of this qualification above will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning Objectives for the Lesson

	Objective 1
	Recall that photocells transfer light into electricity, producing direct current, and that power or current depends on the areas exposed to sunlight, and able to operate in remote locations  - FT

	Objective 2
	Recall that DC electricity is current in the same direction all the time   - FT

	Objective 3
	Are able to recall a number of advantages and disadvantages of using photocells    -  FT / HT

	Objective 4
	Describe how light produces electricity in a photocell  -  HT

	Objective 5
	Understand how the current and power produced depends on light intensity, area of cell and distance from the source  - HT


Recap of Previous Experience and Prior Knowledge

From KS3 pupils will be familiar with the idea of energy transfers and should know that photocells transfer radiant energy (which they may refer to as light energy) into electrical energy.  From everyday experience they have noticed the recent increase in the use of solar panels and solar voltaic cells. Some even may live in homes in which these have recently been installed.
	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Introduction/Starter
	

	10
	Demonstrate a solar cell powering a small motor and show how the speed of the motor depends on the power of the lamp, the distance of the lamp from the cell, the orientation of the cell to the light source and the area of cell exposed.

Invite pupils to suggest how this may be investigated further using lamps, solar cells and a voltmeter.
	Observes the speed of the rotating motor / fan and suggests ways of changing the amount of energy transferred
	 solar cell ( commercially produced packs with suitable motors are readily available from many suppliers)
	Pupils’ responses to the demonstrations and teacher questions

	Main
	

	20 – 30 
	Teacher observes pupil investigation, checking on procedures, and asking leading questions to support answers to questions from pupils.

All pupils should be able to investigate the dependence of output p.d. on one variable ( say distance) whilst most able pupils may well investigate all three variables
	Pupils carry out investigation of p.d. output from a solar panel on open circuit using digital voltmeters as monitors.  They vary the distance of the lamp from the cell and measure output and distance.  They will need to think carefully about where to measure to on the lamp (glass bulb or filament).  Teachers will need to decide on the level of blackout desirable in the room 
	Solar cells, 4 m plug leads with crocodile clips, lamps and digital voltmeters

‘L’ shaped cards covered in graph paper to cover the cell leaving a square section exposed

Protractors to measure orientation of cell to direction of radiation
	Observation of pupils at work and results they obtain

	15
	Teacher will decide at what point to stop investigations and set pupils to task plotting graphs etc
	Pupils plot appropriate graphs.  Weaker pupils will benefit from graph templates with axes and units already drawn


	Suitable graph templates
	Assessment of pupil graphs


	Consolidation
	

	5 - 10
	Teacher summary using pupil feedback of their findings
	Answer questions on their findings

similar results
	
	

	
	
	
	It is sensible to have specimen results which pupils could use to plot graphs from for homework .Alternatively they could be given sheets with graphs already drawn and sets of questions to be answered 

SEP have produced booklet on Solar Power http://www.sep.org.uk/publications.asp#waves   with data which can be used to make questions, especially useful for higher tier
	Answers to homework questions


Homework
Homework on the practical, or pre-prepared results/graphs similar results.

URLs

http://www.sep.org.uk/publications.asp#waves 

Key words
Solar cell, electricity, direct current, energy, surface area, orientation.
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