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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 P1: Energy for the home
Topic: P1a Heating Houses

Suggested Teaching Time: 3 Hours

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

	Heating houses:
· Heat and temperature
· Specific heat capacity

	Show hot object cooling, cold object being warmed up to initiate a discussion on the essential difference between heat and temperature (heat is that form of energy which flows from hot objects into cold objects:  temperature is the relative degree of hotness).
Discuss ways of measuring temperature showing different thermometers including data logger.
Illustrate thermograms (these could be looked up on internet for homework and simple poster made of interesting examples). Discuss hot spots.
Pupils may refer to thermochromic strips used to measure temperature.
Experiment to measure the change in temperature when 1kg of water and other substances are heated.  Pupils plot graphs showing linear change in temperature. This can be very effectively demonstrated with four different materials simultaneously, using data logging temperature probes to display the temperature of each.
Given the power of the electrical heater calculate the energy needed to warm each 1kg of substance through 10C.
Define specific heat capacity and give equation:
energy = specific heat x mass x temperature rise
Practice questions for homework/classwork illustrating both qualitative and quantitative aspects eg climatic effect due to high shc of water, use of water in cooling and heating systems.
	Mug of hot coffee.
Iced cold drink.
Range of thermometers including data logger.
Thermochromic strips.
40W electrical heaters.
Power packs (12V).
Thermometers (0 – 1100C).
1kg of different materials (blocks of iron, copper, aluminium; liquids such as methylated spirit).

	For weaker pupils it may be useful to demonstrate temperature changes eg kettle of water switched on. Using data logger to show temperature changes.
Depending on pupils’ prior knowledge and ability it may ne necessary to extend this discussion with more examples and flesh out the lesson with extended work on thermograms.
This can be done as a class experiment where pupils measure and record temperature using liquid in glass thermometers, different groups using different material.  The results can be combined to illustrate the different rates each material warms up.  Alternatively demonstrated using data logging.
Take care with unit of Specific Heat Capacity which are:
J / (kg 0C) and not J / kg / 0C !


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

	Heating houses
· Latent heat
	Show ice cube in beaker of water and discuss heat flow and changes of temperature.
Class experiment or demonstration of suitable molten liquid (stearic acid) cooling to illustrate change of state.
Discuss the flow of energy without accompanying change in temperature, and the energy of intermolecular bonds.
Simple class experiment to measure latent heat of ice (record temperature and mass of beakers of water before and after adding ice cubes). 
Use relationship:

heat gained by ice = heat lost by water
(ignoring heat to warm ice cubes up ).

Alternative demonstration using two large funnels filled with crushed ice.  Place an electrical immersion heater in each, but with only ONE switched on.  Compare mass of molten ice dripping into beakers beneath.
Use the relationship:
energy given by electrical heater = energy needed to melt the extra ice in the funnel with the operative heater.
The specific latent heat of vaporisation of water can be measure fairly easily in a class experiment by warming say 250cm3 of water in a suitable beaker, using a Bunsen, recording the temperature every 2 mins and plotting a temperature time graph.  From the results work out the power of the Bunsen. Leave the Bunsen on until a measurable quantity of water has boiled off, which can be observed as a volume change or if preferred mass change by measuring mass before and after.
Practice questions for homework.
	Ice cubes, beaker of water.
Several good computer simulations are available (eg Multimedia Science School) showing ‘molecules’ in solid changing to liquid to gas.
Data logging equipment, temperature probes.
Stearic acid.
Ice cubes, beakers of water, thermometers, top pan balance.
Two large (approx 1l capacity) funnels, electrical immersion heater and power pack.
Beakers to catch the melt.
Large volume of crushed ice (3 l or more).
Top pan balance.

	This section is traditionally quite challenging for pupils, even able groups, given the relationship between multiple variables, one of which is a derived quantity (rise in temperature).  The section on latent heat could be left until the end of the unit, revising specific heat and the energy equation, and then introducing latent heat.
If glass funnels are not available plastic ones can be used provided that the immersion heater is kept well away from the wall of the funnel!
This makes a good revision experiment for both specific heat and latent heat calculations.  Able groups could be challenged to see who can get within 5% or 1% of the accepted value.




Topic: P1b Keeping homes warm

Suggested Teaching Time: 3 Hours

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

	Ways that heat travels through conduction, convection and radiation.

	Illustrate conduction in metals and lack of in liquids and gases. 
Discuss the means by which energy is transferred through a material by conduction, and the role of air as key material in insulators.
Illustrate convection in a beaker of water or air in a ‘convection apparatus.
Discuss the role of convection heat loss from a home, effect of open fires and chimneys.
	Simple ‘conduction’ apparatus showing relative conduction of copper and other metals.
Alternatively rods of copper, glass, ‘tea lights’.
Larger (2 dm3 beaker) of water and crystals of potassium permanganate.

Convection apparatus with chimneys.
	Some students may already be familiar with the terms conduction convection radiation.  If not a sequence of simple experiments to illustrate these mechanisms will be needed.


	Which materials radiate energy best?
	Demonstrate energy flow from infra red heater; switched off, to show that an invisible radiation is still being given off from the heater whilst it is cooling down, even when visible ‘red’ radiation is no longer observed.
Demonstrate and discuss the different amount and wavelength of the radiation given off by the heater at different temperatures.
Compare energy absorbed and emitted by different surfaces.
Class experiment to plot cooling curves for shiny and dull cans filled with hot water (care!).
	Infra red heater.
Data logger an IR sensor.
Dull black and shiny cans of hot water with thermometers or temperature probes.
For class experiment either data logging equipment or thermometers and timers.
	The study of infra red radiation appears again in P1c A spectrum of waves, P1e Cooking and communicating with waves, P1f Data transmission; an alternative approach could be to bring together elements and teach these ideas together, either now or later in P1c A spectrum of waves, adjusting the time for each section accordingly.
If using boiling water, great care must be taken to ensure that pupils do not move around the room with cans of hot water.  The cans should remain on the bench top, on heat proof mats, and the water transported in the kettle, preferably by the teacher.


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

	How can we make our homes warmer?

	Show photographs on power point presentation of various ways of insulating modern buildings.
Alternative show newspaper cuttings/adverts/details of government grants for home insulation.
Show thermograms of a house illustrating where heat is being lost.
Stress that heat is lost from all parts of houses, i.e. Roof, walls, windows, floor, etc. The loss through the roof is generally the greatest. Students can be asked the reason for this.
Discuss the increasing importance given rising price of energy.
Discuss methods of reducing energy loss from a home and relative costs of each.
Pupils could make posters / draw bar graph illustrating % of energy lost from typical home through windows, doors, drafts, roof etc.
Discuss cost of insulation, energy saved and hence money saved per year and idea of pay-back time.
Homework or class practice questions on payback time
Show a Sankey Diagram for simple energy change situation.
Define efficiency and illustrate with some simple examples of heaters etc.
Practice questions on 
efficiency = useful energy output/ total energy input.
	Make a collection of photographs from local building recently erected show range of insulating materials.
Newspaper cuttings.
Internet resource eg www.bbc.co.uk/class clips
Leaflets and adverts from double glazing firms, builders, DIY merchants.
Diagram of modern heating systems.
	Some teacher may wish to start as suggested here, working through the concepts of conduction, convection and radiation before exploring their application in keeping houses warm.  An alternative is to look at the methods of preventing heat loss from buildings (a contextual approach} and work towards the concepts of conduction, convection, radiation.
It can be useful to discuss ways of heating houses over the years by:
· Open fires
· Central heating with conventional boiler
· Central heating with wall mounted ‘balanced flue’ boilers
· Even more modern ‘condensing ‘ boilers
· Storage heaters
· Modern ‘wood burning stoves’.
The role of convection in each of these situations which may reduce overall efficiency eg in open fire is a useful discussion point.

	Modelling house insulation

	Demonstration of house heating using model houses heated with 12V 36W sbc light bulbs powered from labpack.  Temperature probes and data loggers to show the relative rise in temperature of each house.
	Models of houses made from cardboard boxes, all made to the same basic pattern with same size and number of windows doors etc.  Each house can be made differently with:
· One having double glazing 
· One having lost insulation 
· Lining one with aluminium foil 
· And leaving one basic house with ‘draughty’ doors and windows and a chimney.
	


Topic: P1c A spectrum of waves

Suggested Teaching Time: 2.5 Hours

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

	What are waves and how do they behave?
	Introduce the topic by thinking about ways in which people have communicated over the centuries, form sending material with messengers to later methods of using electric or optical signals to present day.
Define a wave as transmission of energy without net movement of material.
Demonstrate transverse waves with a slinky.
Define frequency, speed, wavelength. 
Diagrams for students to label.
Demonstrate water ripples in a ripple tank.
Show the effect of increasing the speed of the vibrator motor, (and hence frequency of waves) on the wavelength.
Establish speed = frequency x wavelength.
Practice questions.
Demonstrate straight waves and circular waves using ripple tank.
Demonstrate reflection of circular waves and straight waves from curved and straight barriers. 
Discuss shape of satellite dishes and discuss purpose.
Demonstrate refraction in the ripple tank.
Demonstrate diffraction.
Discuss the similarity in names refraction (bending) at a boundary, and diffraction (spreading) of waves at an ‘opening’.

Drawing and labelling of diagrams to show wavefronts and wave direction arrows (at right angles to each other).
	‘Slinky’.
Ripple tanks set up with full kit.
Simple hand stroboscopes (rather than flashing strobe).
Photographs on power point of transmitters and satellite dishes.
Photographs of BT Madley satellite dish.
	For able groups it may be worth contrasting longitudinal waves with transverse using the slinky.  Note that longitudinal waves are studied later in P4c.
If using stroboscopes be aware of the safety issues (flashing light affects epileptic).
Refraction is possibly the hardest property of water ripples to show convincingly in a ripple tank.  Many good simulations are available on CD rom or internet
eg www.gatewayscineceonline (Pearson)
http://phet.colorado.edu/en/simulations/category/physics



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

	Light waves
	Brief discussion about the wave – particle debate in 18C concerning light.
State that we are going to look at two properties of light – reflection and refraction.
Class experiment to show reflection at plane mirror and ‘equal angle’ law,  ( i = r ).
Refraction of light rays passing through a rectangular glass block and prism.
Spectrum of light passing through prism.
Discus pneumonic to remember order of colours.
Demonstrate Herschel’s experiment showing that there is an ‘invisible’ radiation beyond the red end of the spectrum.
	Power packs.
Ray boxes.
With associated slits, collimating lenses ( to ensure good ‘clean’ single ray of light).
Sheets of white paper.
Protractors.
Mirrors.
Perspex or glass blocks and prisms.
Phototransistor and galvanometer, or IR sensor and data logger.
	This is a topic covered in KS3 and able pupils who are familiar could press on with a brief revision.  It appears here to illustrate a general property of waves.


	A family of useful waves
	Recall the presence of radiation either side of the visible spectrum.
Describe the full electromagnetic spectrum.
Pupil make posters illustrating the range of frequency and wavelength of the family of waves, emitters and receivers for each , and common uses.
Discuss the use of radio, microwave, infra-red, visible and UV waves in communication.
Emphasise similarities (common speed, able to travel through vacuum) and differences (properties of each related to wavelength and frequency).
	Large commercially produced posters.
CD Rom showing e-m spectrum.
DVD of Electromagnetic spectrum eg BBC ‘Bitesize’ revision.
	The electromagnetic spectrum is one the important families of waves, which are referred to time and again the study of physics. Gamma radiation is studied in P2 and P4 and x rays are explored more fully in P4. 
Some pupils may ask “Vibrates in an electromagnetic wave?” As the coils of the spring do in the slinky.  Teachers will need to decide how far to go in describing electromagnetic waves as oscillations of electric and magnetic fields ‘looped’ together. Able/enthusiastic pupils could be referred to the Feynman lectures on youtube.


Topic: P1d Light and lasers

Suggested Teaching Time: 2.5 Hours

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

	Communicating using waves
	Refer back to P1c and communications since medieval times using messengers and coded signals. (Military use of ‘Shutter Boards’ etc).
Possible research and poster work for pupils.
Poster showing the advantages of speed of transmission and disadvantages of slow interpretation of codes.
Demonstration of (or class experiment to use) Morse code to send signals across the room.
Discuss ‘digital’ (flashes of light – on – off) and analogue (sounds varying intensity /amplitude even if frequency same).
	CD Roms internet for information on communications.
Cells and lamps with switched to send light signals.
	Weaker pupils who may not be aiming for higher objectives could try sending messages using Morse code to illustrate the points made on speed of transmission and interpretation of the code.

	Refraction of light, critical angle and the optical fibre
	Recall refraction of light in rectangular blocks (P1c).
Class experiment with semi-circular Perspex blocks to show refraction at interface.
Pupils to find critical angle for Perspex or glass.
Discuss total internal reflection at glass-air; water – air; Perspex air boundary.
Teacher demonstration of optical fibres.
Discuss use of optical fibre technology in medicine and communications.
Optical fibres transmit IR just as well as visible light.
	Power packs and ray boxes with associated kit (slits lenses etc).
Semicircular blocks, sheets of white paper, protractors.
Optical fibre lamp.
BT Education dept produce a number good resources, for example on optical fibre communications.
	Total internal reflection will have been seen before at KS3 for many students.  Able students could enhance the investigation by measuring angles of incidence and refraction but be aware that this is studied fully in P5.

All that is required here is for students to aware of total internal reflection as a phenomenon.

	Lasers
	Discuss the need for a high intensity beam of light for good communication.
Demonstrate a laser in the lab.
Higher tier: Discuss ideas about phase, frequency and divergence of the beam.
Both tiers: Show diagrams and discuss structure of CD.
	Good cheap, simple, lasers are used in modern spirit levels.
Diagrams (power point) of construction of a CD.
CD and microscopes
	Students aiming for higher tier will need to study lasers more fully.


Topic: P1e Cooking and communicating using waves

Suggested Teaching Time: 2.5 Hours

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

	Cooking with infrared and microwaves.
	Discussion of microwave ovens and conventional ovens – advantages and disadvantages of each.
Show a microwave oven stripped down - point out where the microwaves are generated (magnetron), the wave guide and the turntable.  Discuss the purpose of the fan (for cooling the magnetron) and the way that ‘heat’ doesn’t appear until the microwaves are absorbed by the water or fat in the food.
If available use a microwave detector to demonstrate the ‘leakage’ a small amount of microwave radiation from the oven, and discuss the nature of the font window of the oven.
Compare the structure of conventional over with micro wave (interior surface, thickness of walls, source of energy and energy conversions) and dual purpose ovens.
Try toasting a piece of bread in front of an infrared heater and in the microwave – discuss the different results, being due to the degree of penetration of the food by infrared rays and by microwaves.  Discuss the different properties of infrared and microwave in relation to wavelength.
Try heating different quantities of water in a microwave and investigate the temperature rise.
Remove the glass plate or support it above the turntable mechanism and place chocolate buttons or jelly type sweets in a matrix in the oven. Switch on and observe the pattern of places where the sweets cook or melt – hence the purpose of the turntable.
	Old microwave ovens can often be sourced at a council re-cycling centre.  
Battery operated microwave detector (MUTR Resources)
A working microwave oven.
IR heater.
Pieces of bread.
250m glass beakers and thermometers.
Water.
Supply of sweets.
Small blocks or similar to raise turntable plate.
	Remove the mains plug before taking off the outer shell of the microwave oven to prevent anyone plugging it in!
Students aiming for higher tier will need to move on fairly swiftly to cover all the ideas needed (eg demonstrations with 3cm wave kit.)  Foundation tier students could well spend some time here, exploring the microwave oven practically, heating different quantities of water (reinforcing ideas of P1a) and using the experience to gain a better knowledge of infrared radiation and its place in the em spectrum linking in with P1c.



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

	Communicating with microwaves.
	Demonstrate the microwave radiation from a mobile phone.
Demonstrate transmission and detection of 3cm waves (microwaves).
Demonstrate diffraction of 3cm waves.
Ask about transmission of ‘telephone’ signals using microwave radiation (show pictures of Post Office Tower or other transmission system) and discuss the function of the dishes and their size in relation to the wavelength.
Demonstrate /discuss the absorption of microwaves by materials, liquids and air. 
Discuss the scattering of waves by water vapour, large surfaces of water; need for high positioning of transmitter/receiver; loss of line of sight due to curvature of the earth.
	Microwave detector (MUTR resources) and mobile phone.
Microwave transmitter and receiver.
Objects to interpose in front of beam (aluminium plates).
Power point presentation showing microwave transmitters/receivers.
Suitable materials to show absorption.
	Higher tier students will benefit from a series of good demonstrations using the standard laboratory 3cm wave apparatus.
This could offer a suitable topic for homework research.

	How dangerous are mobile phones?
	Present students with newspaper cuttings or internet clips of news items about dangers of mobile phones.
Internet research to find articles, students making lists of data or evidence suggesting that frequent use of mobile phone is harmful and corresponding data/evidence suggesting the opposite.
	Use of the internet  

www.bbc.co.uk/news is a good starting point
www.upd8.org.uk Ban WiFi 
	


Topic: P1f Data transmission

Suggested Teaching Time: 2 Hours

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

	Using infrared signals in controls.
	Display a series of photographs or use PowerPoint presentation to show use of remote controls on televisions, DVD player, Hi Fi sets, garage doors etc.
Demonstrate the signal given from a remote control on oscilloscope using photo transistor or solar cell as detector.  Discuss the nature of the signal (digital).  Compare and contrast the signal produced when different buttons are used on the control (eg sequence of numbers 1, 2, etc).
Demonstrate the reflection of the signal by a metal plate, and absorption by water or other materials.
	PowerPoint presentation, posters, photographs.
Remote control, solar cell, phototransistor oscilloscope.
	Foundation tier students could make their own posters illustrating the use of infrared in remote controls in various situations.
If there are sufficient oscilloscopes for class use this could be extended into an interesting investigation for students only aiming for lower tiers.

	Analogue and digital signals.
	Recall the shape of the signal from the remote, and demonstrate both analogue and digital signals on an oscilloscope, using the sine wave and square wave functions of a signal generator.
Show a bar code from supermarket item and discuss the number coding.
Discuss the use of Morse code, as digital (which needs a code) and speech (analogue) in communication and telephone systems.
Show simple laboratory version of optical transmission, and discuss the energy transducers at each stage.
Discuss the use of analogue and digital optical signals.
Discuss the advantages of digital over analogue, problems of noise in transmission.
	Oscilloscope, signal generator with sine wave and square wave functions.
For class activity, set of mes lamps in holders, switches and batteries.
Optical transmission systems with microphone, or jack plug connection to radio, phototransistor, fibre optic cable , transducer and loudspeaker (MUTR resources).
BT resource booklets on optical fibres and modern telephone systems.
DVDs, internet clips illustrating use of digital signals in fibre optic cables.
BP/Faraday lecture “Anytime Anywhere” dated by explores use of optical fibre communication and multiplexing.
	For foundation tier students there may be some benefit in introducing terms analogue and digital by a circus of simple experiments where they measure for eg, temperature, mass, time, electric current or p.d. Using both digital and analogue instruments.  Follow up discussion can focus on the advantage of each. Then finish with the demonstration of digital and analogue signals.
Foundation tier could try sending messages by Morse code (using light rather than sound) to emphasis the problems of coding and decoding at speed.
This could form an extended homework, either here or in the next section P1g for pupils to research the switch-over from analogue to digital, looking into reasons for the change, the physics behind the improved communication, and social implications of a major changeover.


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

	Infrared for photography and security systems.
	Conclude the section by referring to other uses of infrared in night photography and sensors for security systems.
Demonstrate again detection of infrared from human body.
	Booklets, leaflets on security systems and sensors.
Old or used sensors from systems.
IR camera.
DVDs internet clips.
IR sensor and data logger.
	


Topic: P1g Wireless Signals

Suggested Teaching Time: 2 Hours

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

	The ever increasing use of wireless systems.
	Class survey of mobile phone usage, wireless links to internet, and hot spots in towns and cities.  Make point that these are using wave in radio/ microwave end of the em spectrum.  Discuss the region where theses overlap, similarity and differences (degree of diffraction around obstacles).
Discuss the need for repeater stations and local transmitters on high ground for TV (shorter wavelength) but not for radio using longer wavelength.  Old, ‘Long Wave’ (1500m) stations could be heard across long distances due to diffraction.
Illustrate detection of ‘remote’ sparks by radio and discuss the transmission of ‘stray’ signals. 
Recall 3cm wave equipment (possibly repeating demonstrations of wave properties) being diffracted and refracted.
Discuss the use of long wavelength waves, medium wavelength and short wavelength waves in ‘ground wave’ ‘skywave’ and ‘line of sight’ propagation of radio signals. Emphasise the use of the properties of diffraction (ground wave) refraction leading to total internal reflection in ionosphere (skywave) and transmission of very short wavelengths through the atmosphere to reach satellites and returning to earth.  Discuss the uses of each for different situations.
Pupils to describe their experience of quality of different networks in relation to signal coverage. Possible homework to compare the range of signal coverage for different networks.

Class practical or demonstration with ‘walkie-talkie to investigate the range of the signal.
Demonstration of television aerial, locating nearest transmitters. Emphasise that TV signals use Radio Waves.
	1 Ghz transmitter and receiver if available.
Radio, means of generating sparks (Van de Graff Generator).
3cm wave equipment.
‘Walkie-talkie’ set.
Television aerial, connecting cable and television.
Aluminium 4mm rod and square section aluminium tubing to construct model TV aerial.
	This item can be covered in fewer lessons if time is short.
For foundation tier students it may be necessary to ‘bring this alive ’with some real radio demonstrations.



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

	Is it wise?
	Class activity on Wi Fi to explore the dangers and advantages of wireless technology. The exercise also illustrate the difference between evidence, facts, opinions and the need for more research. 
Homework - Make poster or powerpoint illustrating progress in communication using different systems over last 200 years. Alternative activity to make timeline of this information.
	Activity pack from Science Up8 http://www.upd8.org.uk/activity/215/ban-wi-fi.html

	This is a well planned activity, structured using cards for sorting and facilitating discussion, both in small groups and for the whole class.  
(Fundamental scientific processes)


Topic: P1H Stable Earth

Suggested Teaching Time: 2.5 Hours

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

	What can earthquakes tell us?
	Show some clips of tsunami caused by recent earthquakes and recall cause of earthquakes, plates etc from KS3 and chemistry units.
Make model seismometer.  Discuss measurements and typical sizes for recent events.
Recall (demonstrate again) two types of wave, transverse and longitudinal, and relate these to P and S waves in the earth.  Discuss the reasons for S waves being unable to travel through liquid, and why P waves (longitudinal) might travel more quickly. Hence evidence for structure of the earth. If possible find and discuss data showing how the location of source can be predicted from time of arrival at different points on the earth.
	Youtube clips.  Newspaper cuttings. Powerpoint pictures.
DVD/video/internet clips of earthquake waves.
http://www.bbc.co.uk/learningzone/clips/understanding-earthquakes-and-plate-tectonics/5724.html
Slinky.
For a selection of class clips for many wave items:
http://www.bbc.co.uk/apps/ifl/learningzone/clips/queryengine?contenttype=text%2fhtml%3b+charset%3dutf-8&suppresscaching=1&page=1&pagesize=12&results=search&config=results_pre&attrib_1=school_level_name&oper_1=eq&val_1_1=&attrib_2=subject_name&oper_2=eq&val_2_1=&attrib_3=topic&oper_3=eq&val_3_1=&attrib_4=searchtext&oper_4=eq&val_4_1=p+and+s+waves&clipssearch.x=34&clipssearch.y=9
	Those aiming for lower tier only have time to make a model seismometer or even visit local seismometer station.

	Should we spend time in the sun?
	Internet search to answer the question “Should we spend time in the sun”. Students should research from a wide range of sources and consider the reliability of each.  Findings could be collated on a poster or in a power point presentation, which could be done in groups.
Summary discussion to bring out the main points relating to:
· Ultra-violet radiation of varying wavelength 
· Helps to form vitamin d in the body
· Overexposure leads to burning, 
· And ultimately can cause skin cancer, cataracts and premature aging
· Darker skin prevents penetration to lower layers.
Discuss the use of sun-block and sun protection factor (SPF).
	Newspaper articles for stimulus or print–off of www.bbc.co.uk/news

	


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

	What happened to the ozone layer?
	Produce newspaper articles or show internet clips of discovery of the damage to the ozone layer above the Antarctic and relate the story of the events which followed.  Role of CFCs in damaging the layer.
Discuss what is ozone and how it naturally replace over time by cosmic rays.
Research how scientists verify their measurements of ozone reduction.
	Newspaper articles.
Internet clips.
	(Fundamental scientific processes).


Sample Scheme of Work

GCSE Gateway Science Physics B J265

Module P1: Energy for the home

P1a Heating Houses
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
	Understand that for warm bodies the rate of cooling depends on the temperature difference compared to the surroundings.  FT

	Objective 2
	Recognise and understand the consequences of, the direction of energy flow between bodies of different temperatures, and interpret data on rate of cooling.
FT/HT

	Objective 3
	Describe temperature as measurement of Hotness on a chosen scale and understand it as a measurement of the average kinetic energy of the molecules. HT


Recap of Previous Experience and Prior Knowledge

· From KS3 pupils should recall that Heat is a form of energy, and is given out by objects at a higher temperature than their surroundings. Many will realise that the hotter the object, the faster is loses its Thermal Energy. They have measured temperature with a liquid in glass thermometer in a range of situations, and some may have used data logging.  They should have been shown in earlier experiments that temperature is a difficult quantity to estimate, but relative changes in temperature are easy to detect.

	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Introduction/Starter
	

	5
	Show a mug of hot coffee/tea on the bench.

Place a cold drink from the fridge on the bench.

Ask how the temperature changes could be monitored.  
	Describe what’s happening to the drink, in terms of energy flowing, and temperature change.
	Mug of hot coffee; cold drink from fridge; liquid in glass thermometers.
Temperature probe and data logging.
	A close exercise*

	Main
	

	20
	Ask what would be seen if we measured the temperature of the hot drink for 15 – 20 minutes.

If possible use a data logger to show the temperature of a kettle of boiling water for 5 -10 minutes after reaching boiling.

Discuss the shape of the graph in terms of the rate of cooling (the gradient) and the temperature.

Ask pupils to predict what the graph of the drink from the fridge would look like if left in the room.

Take a beaker (or calorimeter) of water at room temperature and place a hot object (eg block of metal from hot water bath) and data log the rise in temperature of the beaker of water. Discuss the changes in temperature

Discuss the idea of things reaching ‘thermal equilibrium’.
	Pupils can sketch the graph of temperature – time by prediction.

They then watch the data logging exercise and should be able to explain and describe what’s happening. 

Pupils predict what would happen with a hotter starting temperature (eg hot cooling oil).

Pupils predict graph for the temperature of water.
	Kettle of water freshly boiled.
Temperature probe and data logging equipment.
Calorimeter (used food cans are fine, washed out and with outer labels removed).  Hot water bath with suitable block  of metal from materials kits.
	Peer marking of graphs.
Question and answer.
Teacher questions

Peer marking of sketch graphs.

	10
	 Show a range of thermometers and define ‘temperature’ as degree of hotness measured on a suitable scale.  Show boiling water again and comparer with melting ice.
	Pupils answer questions or label diagrams of thermometers.
	Kettle of boiling water; beaker of crushed, melting ice.

Question sheets or diagram without labels for pupils to label.
	Peer marking

Question and answer.


	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	20
	Demonstrate the warming of a beaker of water in a microwave. Measure the temperature before and after heating. For 1 then 2 then 3 minutes up to 5 minutes.

From pupil graphs, establish that the temperature rise is proportional to the energy input.

Possible extension: show that for larger mass of water a long time is needed, so delivering more energy.

For higher tier pupils describe what’s happening to the water molecules as they absorb the ‘wave energy’ of the microwave, hence confirming that what we call heat, properly called ‘internal energy’ is the kinetic energy of the molecules.
	Record the temperatures measured. Plot the temperature rise achieved again the length of time in the microwave.

Higher Tier pupils could be asked to predict the shape of a graph showing the temperature rise of the water for different amounts of water, heated for the same time.
	
	Peer marking.



	Consolidation
	

	5
	Summary of the key points.
	Answering of questions.
	If not used before a close exercise can be used to check out pupil’ understanding of key ideas.
	


Homework
Pupils to research:

· thermograms and make suitable poster
· the development of temperature scales.
Alternatively question sheets on key ideas covered: ie rate and direction of thermal energy flow dependant on temperature gradient. 

Key words
Thermal energy, energy flow, temperature, fixed point, thermometer.
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