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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 P3: Forces for Transport
Topic: P3a Speed
Suggested Teaching Time: 2 Hours

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

	Calculating Speeds

Average speed

Instantaneous speed

Speed cameras
	Show pupils a series of pictures of moving objects such as cars, ships and animals and ask pupils to suggest a maximum speed for each. 

Ask pupils to give some units that we measure speed in.  Through discussion establish that these relate to the equation:  average speed = distance ÷ time.  
Ask pupils to suggest some other units suitable for speeds e.g. suitable unit for a snail.

Do some practice calculations.
Measure the average speed of toy cars running down a ramp with pupils measuring distance and time and calculating the average speed or using data-loggers with light gates.

Demo a toy car on a ramp finding the average speed using measurements and using a data-logger/light gate setup to find the final speed.  Use the differences in these two figures to discuss average and instantaneous speeds.

Show pictures of speed camera road markings and explain how a GATSO speed camera works. Take pupils through some example calculations. 


	Pictures of moving objects

Toy cars

Ramps

Stopwatches

Metre rule/measuring tapes

Calculators

Data-loggers/light gates

Pictures of speed cameras and associated road markings
	Pupils should have covered how to calculate speeds at KS3.  If pupils are secure in their knowledge the work on velocity from P3b could be covered in this lesson.
Links to P3b, P3c, P5b

Care needs to be taken with units in calculations as pupils use mph regardless as units of distance and time.  Pupils should be told to use m/s and not mps.

With ramps - care should be taken that a safe method of supporting the ramp is available.

Although data-loggers can be useful it is often beneficial for pupils to make some measurements to calculate speed before using them in order to develop their understanding.

A GATSO speed camera takes 2 pictures with a known time interval (0.5 sec).  The distance is found from the number of lines of known separation (1.5m), the vehicle passes between the pictures.


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

	
	Discuss driver behaviour that pupils have noticed at GATSO installations.  Use this to lead into the average speed cameras (SPECS) and discuss how these work. 

As a plenary/assessment give pupils a number and ask them to supply a question involving the formula for speed that would give that answer.  Pupils can then test their peers with their questions.
	
	SPECS use automated number plate recognition.  A car is identified when entering and leaving a section of road. The average speed can then be calculated.

Fundamental Scientific Processes (FSP) – Discussion on speed cameras can include effects of speed cameras on different groups of people.

	Distance- time graphs
	If available set up a data-logger and position sensor and project the output.  Have a pupil move backward and forward in front of the position sensor.  A distance- time graph will then be projected on the screen.  Discuss what is being shown and how a similar graph could be constructed manually. If this equipment is not available a similar exercise could take place with the teacher sketching the graph on the board as the pupil moved. 

Take pupils to a suitable area, preferably outside or a large interior space.  Measure out set distances of 10m and place 2-3 pupils with a stopwatch at each station.  Have a pupil run along the line of stations.  The timers record the time taken for the runner to pass them.  This can be repeated with someone walking.

 Collate and tabulate the results.  Encourage pupils to make predictions as patterns in the times develop.  This can help pupils relate patterns in times with speed.

Pupils could work out the average speed of person.

Pupils construct a distance- time graph with multiple lines on the same axis.  Compare the lines and deduce that the faster the movement the steeper the line.
	Data-logger/position sensor

PC/projector

Trundle wheel / long tape

Set of stop watches

Calculators

Rulers

Graph paper
	Distances used in the practical will depend on the space available.

If pupils are running outside a suitable safe area will be needed and pupils may need to change their footwear.

The number of pupils being timed can be varied according to the time available.

If time allows pupils can stop at various points and this can be used to further understanding of the shape of the distance- time graph that results.

It may be necessary to supply some pupils with a pre-drawn set of axes.

On a distance-time graph the gradient is distance travelled ÷ time taken which is speed.

Acceleration results in a line of increasing gradient

Deceleration results in a line of decreasing gradient

Reverse motion results in a line of negative gradient – the line goes down.

Stationary objects have horizontal lines.

FSP -use of data 

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

	
	Show how pupils can calculate speed from a distance- time graph followed by practice. 

Discuss the shape of distance- time graph associated with stationary, reversing, accelerating objects. 

As a plenary give pupils a graph and ask them to supply a suitable story behind the graph including numerical values of quantities that can be quantified.    Give pupils descriptions of a simple car journey and ask them to sketch a suitable distance- time graph or give vel-time graph and ask to draw corresponding dist-time graph or vice versa.
	
	


Topic: P3b Changing speed
Suggested Teaching Time: 2 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Acceleration

Velocity
	Recap acceleration and deceleration on a distance- time graph and through discussion introduce the idea of changes in speed over different times leading to the equation:

 acceleration = change in speed ÷ time, 
paying attention to the units involved. Bring out the point that deceleration is negative acceleration.

Either demonstrate or carry out a class practical with a trolley rolling down a ramp with a data-logger and light gates to measure acceleration.

Carry out some practice questions.  With changes of subject for higher paper pupils.

Discus how the acceleration of road cars is indicated.  Show that the data still has a change in speed divided by a time.  Pupils could be asked to convert some 0-60 times in to m/s2
Show pupils two distance-time graphs that indicate the same speed, but with one showing forward motion and one showing backward motion. Ask them to find one similarity and one difference between the motions shown.  Use this to introduce the idea of velocity as being a speed and a direction.

Give pupils some examples to calculate relative velocities.

As a plenary spin a mass on a string at a constant speed and ask pupils why the velocity is changing.  Ask them if it is accelerating. Similar real-life examples such as cyclists going around a velodrome could be discussed.
	Data-loggers/light gates/ramps/trolleys

Calculators

Pre-drawn distance/time graphs showing forward and reverse motion. 

Small mass securely attached to string


	Links to P3a, P3c, P5b

The unit of acceleration m/s2 can confuse pupils causing them to square other correct answers.

Note 1mph = 0.45 m/s so to convert 0-60mph times into m/s2   the calculation is (60 x 0.45)/time. It may be advisable to pre-convert the speeds in mph to m/s to avoid confusion.

Ideas of velocity and circular motion are developed more fully in P5b.
Note with the equation:  a=Δv/t higher tier pupils will be required to change the subject.




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

	Speed -time Graphs

Qualitatively
	If available use a data logger and position sensor and connect it to a PC and project the axes for a distance time graph.  Draw a line on the axes and invite a pupil to move so as to draw plot that follows the line.

Alternatively show pupils a simple distance- time graph and ask them what it shows.  Then change the distance axis to speed and ask them again.  Use this to introduce the idea of speed-time graphs.

Show pupils a series of simple speed-time graphs and discuss qualitatively what they indicate.  Then combine these into more complex situations showing simple journeys.  Ask pupils to describe a story to fit the graph.

Discuss and show how the same basic motion looks very different on speed-time graphs compared to distance-time graphs.

Pupils could produce a poster or computer presentation that describes both speed-time graphs and distance-time graphs.

To check understanding project/show a series of simple motion graphs without axes labels together with a description of the motion shown.  Pupils must indicate which type of graph it is.


	Data-logger/position sensor/PC/projector
	Teachers may decide that it is possible to combine both the speed-time graph lessons into one according to the ability of their pupils.

It should be stressed to pupils the importance of checking which type of graph is shown in any situation where they need to analyse graphs of motion.

Horizontal  line – constant speed

Positive gradient – acceleration

Negative gradient – deceleration

Non-horizontal straight line constant acceleration/deceleration.

FSP– using models.


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

	Speed -time Graphs

Quantitatively
	Briefly recap the quantitative analysis of speed-time graphs.

Give pupils a set of data with speeds at set times and guide them through plotting a basic speed-time graph.

For higher paper pupils show how acceleration can be calculated from the graph.

For all pupils show how distance travelled can be calculated form the graph.  

Pupils should then be given an opportunity to develop their skills in quantitative analysis of speed-time graphs through example questions.

Show pupils some example tachographs from commercial vehicles and discuss what they show and why they are used.


	Set of data for plotting speed/time graphs

Rulers

Calculators

Example tachographs
	On a speed-time graph the distance travelled is the area under the line.

When explaining how to calculate distance travelled from a speed-time graph it is simplest to start with constant speed motion.  Then use ideas of average speed compared to final speed to deal with constant acceleration.

Pupils should know from maths lessons how to calculate the area of a triangle. 

FSP– using models.


Topic: P3c Forces and motion
Suggested Teaching Time: 3 Hours

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

	Resultant forces
	Show pupils a picture or short video clip of a tug of war and ask them what is happening in terms of forces.

Ask pupils how to describe a force.  Establish that regardless of the type of force we need to know the magnitude of the force in newtons and its direction. Compare this with velocity and introduce the term vector.

Revise the idea of resultant forces and check that pupils can work these out, and use terms such as ‘balanced’ and ‘unbalanced’ correctly when related to parallel and anti-parallel forces only. 

Give pupils a hypothesis such as ‘the greater the resultant force acting on an object such as a rowboat the greater the acceleration’.  Show pupils a selection of available equipment and ask them in groups to plan a suitable experiment to test this hypothesis.  Paying attention to the repeatability of their results possibly building on the method used is 3b.
Ask groups to outline their plan to the rest of the class and invite comments and constructive criticism.

 
	Picture/video clip of a tug of war game.
Trolleys

Bench end pulleys

10g slotted masses 

 Elastics

Stop watch & long ruler 

Data-logger with light gates method of use explained in 3b.
	Links to P3a, P3b, P3d, P3e, P3f, P5d

Pupils should have covered resultant forces extensively at KS3, but as command of this concept is vital for understanding much of the rest of this module it  is worth revisiting the key ideas.

This lesson gives a good opportunity to develop the experimental skills that pupils will need for the Controlled Assessments part of the qualification.

FSP – data processing


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

	Forces and acceleration
	Recap the hypothesis from the previous lesson.  Explain that the pupils will be given an experimental method to follow. 

Method used to be described to pupils e.g. use slotted masses hanging over a bench end pulley and attached by string to a trolley.  They make suitable measurements to find the acceleration of the trolley as the masses descend.

Pupils should then increase the number of masses.  They should be encouraged to repeat each measurement a minimum of 3 times and calculate the mean.

Pupils then plot force (number of weights) against the mean acceleration. 

Pupils then repeat the experiment with a mass on the trolley

The graphs should show a straight line of positive gradient.  Discuss this and establish that acceleration is directly proportional to the resultant force and that increasing the mass reduces the acceleration. This could also be done by inspecting raw data leading to f = ma.
Introduce the equation: force = mass x acceleration and give the pupils some practice examples.

As a plenary check understanding with some quick fire questions testing both qualitative and quantitative understanding.
	Trolleys

Bench end pulleys

10g slotted masses or elastics

Stop watch & long ruler or data-logger with light gates

Calculators


	This follows from the previously lesson, but pupils are given the method they will use.  The actual method will depend upon the apparatus available and teacher preference.

The calculation of acceleration can be simplified according to the ability of the pupils.

Light gates and a data logger can be set up to give the acceleration straightaway.

If pupils are measuring a distance travelled and time taken the acceleration is given by 2xd/t2 assuming uniform acceleration.

This lesson gives a good opportunity to develop the analytical skills that pupils will need for the Controlled Assessments part of the qualification.

Note with the equation f=ma higher tier pupils will be required to change the subject.

FSP – data processing


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

	Stopping distances
	Ask pupils for a list of things that you are banned from doing while and before driving.  The answers are likely to involve mobiles and alcohol/drugs.  Discuss why these things are banned.

As a demo or a class activity use a dropped ruler to test pupil reaction time.  It should be repeated when the pupil is distracted. 

Discuss the definition of stopping distance, thinking distance and braking distance and the factors that affect them.

Show pupils charts of stopping distance split into thinking and braking distance and ask them to describe how each changes with speed.

Pupils could produce a display poster or information leaflet on stopping distances and the factors that affect them.

Pupils could carry out an experiment to measure the stopping distance of a toy car running down a ramp onto different surfaces.  The surfaces could be changed e.g. different grades of sandpaper or the speed of the car could be changed by altering the distance up the ramp the car is released from ramp.
http://tap.iop.org/mechanics/wep/216/file_46407.pdf has a speed and braking distance experiment.

	Rulers

Stop watches

Highway code books

Toy cars

Ramps

Different grade sandpaper
	As pupils are at an age where they will soon be thinking of starting to drive, linking the lesson to the theory driving test often makes the lesson content very relevant for them.

FSP – Effects of scientific developments could be covered when discussing uses of mobile phones when driving.

The dropped ruler experiment is often used in biology lesson to measure reaction time.
The reasons why doubling speed quadruples braking distance is covered in P3e.



Topic: P3d Work and power
Suggested Teaching Time: 2 Hours

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

	Work done
	Ask pupils to give their meaning of the word work.  Discuss their ideas.

Show pupils a series of pictures of moving objects together with people doing a variety of work.  Ask them to identify in which pictures they think work is being done. 

Use the pupil responses to the pictures to introduce the idea that work involves a transfer of energy and that mechanical work is done when a force moves. 

Give pupils the equation:  work done = force x distance.  Stating the units involved.

Ask pupils what forces work can be done against.  Use answer ‘gravity’ to explore the relationship between weight and mass. Using a volunteer to measure mass and weight on the bathroom scales. 

Ask a volunteer to climb onto an object. Make suitable measurements to calculate the work done. Establish that work is being done against gravity

Demonstrate pulling a heavy equipment trolley across the room.  Ask pupils what measurements would be required to find out the work done.  Repeat making suitable measurements and calculate the work done.  Establish that work is being done against friction. 
	Suitable pictures of work being done

Equipment  trolley

Newton bathroom scales

Kilogram bathroom scales

Large newton meter

Long tape measure

Small everyday objects with string attached

Small newton meters


	Links to P3a, P3c, P3e, P3f, P5d

Pupils should have covered the relationship between mass and weight in KS3.

Note with the equation: weight = mg higher tier pupils will be required to change the subject.

Note with the equation:  work = force x distance,  higher tier pupils will be required to change the subject.

The idea of balanced forces could be re-introduced to explain how a newton meter measures forces, including the importance of moving objects at a constant speed




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

	
	Pupils could carry out a practical finding the work done in a number of simple activities involving dragging or lifting a variety of everyday objects.

As a possible extension, pupils could carry out a practical calculating the effort used to drag a mass up slopes of differing steepness.  Finding the work done to simply lift the mass would allow comparisons of the differing efficiencies to be made.

Pupils  given some practice exam type questions
	
	

	Power developed
	As a demonstration drag a heavy equipment trolley across the room.  Repeat this at a faster speed and ask pupils which one involved the most work.  Calculate the work done each time to distil any misconceptions and introduce the concept of power as the rate of doing work.

Pupils measure their personal power by lifting known weights, or their body weight up a known distance such as a flight of stairs.

Pupils practice questions on power and work and in particular higher tier pupils should be given the opportunity to answer questions that connect work, power, forces, speeds and accelerations.

Higher tier pupils need be able to derive the equation:  power = force x speed

As a plenary pupils could be asked to write a paragraph including the key words of this topic.  These could then be shared and discussed. 
	Equipment  trolley

Large newton meter

Newton scales

Long tape measure


	Links to P3a, P3c, P3e, P3f, P5d

Note with the equation P=W/t higher tier pupils will be required to change the subject.

The exact activity used to measure the personal power of the pupils will depend upon the apparatus available.

Sensible safety precautions should be taken when carrying out experiments to measure personal power.

Measuring personal power can involve pupils weighing themselves which can cause sensibility issues. 

The part of P3d concerning fuel consumption could be covered in this lesson, but is seems logical to include it P3e.

Note the derivation of p=Fv is by substituting fxd for W in the equation P=W/t.  This gives P=Fd/t and d/t=v.


Topic: P3e Energy on the move
Suggested Teaching Time: 3 Hours

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

	Kinetic energy
	Show a video clip of a car crash test at different speeds and ask pupils about differences.  Use this to introduce the equation for KE.  

Show how to calculate KE.

Pupils could then calculate KE of various objects for example they could calculate the KE of various cars from data on their top speed and mass.

For higher tier pupils revisit the work on stopping distance and explore the relationship between speed, KE and braking distance.

For higher tier pupils show how to change the subject of the KE equation. Visit again once the equation for GPE is introduced.
Higher tier pupil could carry out some practice questions developing their ability to change the subject. But this could be left until GPE is covered.
	Calculators

Crash test videos

Highway code books

Charts of stopping distance at different speeds

Data of car mass and top speed
	At KS3 pupils will have been introduced to kinetic /movement energy in a qualitatively way.
Links to P3c, P3f, P3h

Higher tier pupils will require considerably longer covering the aspects of KE in the detail required. Due to this foundation pupils may well be able to begin the fuel sources and consumption aspect of the topic during the first lesson.

	Fuel sources
	Show an advert for an electric car and use this as a focus for discussion.  Ask pupils for a straw poll of whose family has petrol or diesel vehicle.

Pupils can carry out research on the how electric cars work and the problems associated with them.  Focussing on how the batteries are recharged.

Pupils could research to produce an energy flow diagram for fossil fuel cars and electric cars starting with the sun in each case.  They could include pollution cause at appropriate stages.

Pupils could produce a display poster of different ways of fuelling cars give advantages and disadvantages of each.
	Computers with internet access

Poster material
	Links to P2a, P3d

FSP – Risks of technological advances

FSP – Arguments for and against scientific advancement

When carrying out research pupils should be encouraged to reference any sources they have used as this will develop skills that pupils will need for the Controlled Assessments part of the qualification.




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

	
	As plenary examine the work and allow pupils to peer assess and discuss what they have found out.  For example pupils could be asked to write a “tweet” on the subject.
	
	

	Fuel consumption
	Discuss the price of fuel as an introduction.
Give pupils data of car powers and average fuel consumption.  Discuss different ways that fuel consumption can be measured.  Ask pupils to identify any trends in the data and use this to develop the idea that in general the greater the power of a car, the higher its fuel consumption.

Pupils could produce a poster or computer presentation encouraging behaviour to reduce fuel consumption.

Pupils could be given a range of data on cars including mass, top speed, CO2 emissions, power, and fuel consumption.  They can then process the data to find trends that link to fuel consumption.  They can then explain to the rest of the class the trends they found and how they identified them.
	Computers with internet access

Figures for cars showing engine size, power, top speed and fuel consumption.

Poster materials

Calculators
	Links to P2a, P3d

FSP – Risks of technological advances

FSP – Arguments for and against scientific advancement

FSP – Data processing

The reliability of car manufactures fuel consumption figures could be discussed.




Topic: P3f Crumple zones
Suggested Teaching Time: 3 Hours

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

	Momentum
	Show video clips of car crash tests.  Ask pupils for their observations.  Through discussion establish that there is a change of speed or velocity.

Introduce the concept of momentum and give pupils the equation:  momentum = mass x velocity.

Give pupils some opportunity to practice using the equation.  

Go back to the crash videos and ask pupils what happens to the momentum, establishing in a crash there is a sudden change in momentum.  Ask pupils what causes this establishing that a force is responsible.

Foundation tier pupils can now be given the equation:  force = change in momentum/ time, higher tier pupils could work from the second law expressed in terms of rate of change of momentum to F=ma once link between momentum change and force is established.

All pupils should be given an opportunity to practice using the equation.

Again go back to the crash videos and ask about how the various safety features work. Explain how the time for the occupants to stop is reduced, hence the force is smaller and the risk of injury is also reduced.
	Crash test video clips showing the operation of crumple zone, seat belts and air bags.

Calculators


	Links with P3c, P5d

Note that with the equation for momentum pupils of both higher and foundation tiers are required to be able to change the subject of the equation.

Note that with the equation linking force and change in momentum, only higher tier pupils will be expected to change the subject.

FSP – How data can be used to develop car safety




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

	Car safety
	Show a video clip of an old car.  Ask pupils about the safety features on it.  Establish that there were very few. Compare this to the energy features of a modern car.

Discuss safety features in terms of energy transfer as an alternative explanation to the ideas of forces developed in the last lesson.

Use the internet to research specific modern car safety features such as air bags, crumple zones, safety cages seat belts and ABS, including when they were introduced and how they work.

Use the internet to research how car safety is measured and compared.

Higher tier pupils should also find out how ABS works.

As a plenary,  give pupils a list of safety features and ask them to rank safety features in order of effectiveness.  Discuss this with the class.
	Video clip of an old car

Computers with internet access

Poster material
	Links with P3c, P5d

FSP – Risks of technological advances

FSP – Arguments for and against scientific advancement

The EuroNCAP organisation is a valuable research source on http://www.euroncap.com/home.aspx
When carrying out research pupils should be encouraged to reference any sources they have used as this will develop skills that pupils will need for the Controlled Assessments part of the qualification.




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

	Modelling car safety
	Discuss the car safety features covered in the previous lesson.  Ask pupils how they could carry out their own crash test dummy experiment.

Give pupils 1 cup and some materials to protect an egg.  Pupils have a set time to construct their ‘safe car’.   

After the set time collect the designs together and ask pupils to explain their design choices.

Drop each car in turn down the drainpipe onto a hard surface.  Examine the egg to see if it has survived.

At the end summarise the features of the successful designs and link them to the underlying science.


	Plastic drink cup with lid

Card/foil 

Straws

Bubble wrap

Sticky tape

Length of 150 mm drain pipe

Eggs

Plastic refuse sacks

Video equipment


	Links with P3c, P5d

In the crash test the cup and lid forms the safety cage.  Pupils can use foil, paper, card and straws to construct a crumple zone.  The bubble wrap can act as an air bag.

Using the drain pipe restricts some of the wilder designs that can result and also ensures that the ‘cars’ hit head on.

It is advisable to ensure that the egg is given to the pupils at the last moment so that at the end of the test it is easy to find out if the egg has survived.

This is a fun activity that is ideal for filming as part of a cross-curricular media type activity.


Topic: P3g Falling safely
Suggested Teaching Time: 2 Hours

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

	Weight and drag
	Drop a pen and a sheet of paper at the same time and ask for predictions with explanations of which will hit the ground first.  Many pupils will suggest weight difference as the explanation.  Repeat the experiment with a flat and screwed up sheet of paper.  Use this to develop the idea that this is a complex issue.

Demo the ‘guinea and feather’ experiment to show that without an atmosphere all objects fall at the same speed.

Show video clip of an astronaut dropping a hammer and feather on the Moon. http://video.google.com/videoplay?docid=6926891572259784994
Make sure that pupils can name the force opposing motion of an object moving through the air as air resistance, drag or friction. 

Pupils could investigate how changes in the shape of a Plasticine mass affect its motion through a fluid.

Discuss the factors affecting drag, including surface area, speed and shape (This can link back to P3e).
Show pupils a gravity map of the Earth and discuss what is shown.  Relate this to the work on weight and mass in P3c. 

Discuss what affects and does not affect the acceleration due to gravity.
	Guinea and feather demonstration
Video clip of astronaut dropping hammer & feather on Moon

Measuring cylinders filled with wall-paper paste.

Plasticine

Picture of gravity map of the Earth

Data logger with light gate and picket fence.


	Links with P3c, P3h,P5c

FSP – Changing views due to new evidence.

Pupils often erroneously label any upward acting force as ‘upthrust;’ This error should be dispelled at the earliest opportunity.



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

	
	Use a data logger with a light gate and drop a picket fence to measure ‘g’. ( or any  suitable alternative method to measure ‘g’) 

As a plenary give pupils a picture of a parachutist and ask them to add arrows to show the forces acting on the parachutist listing the factors that could affect the two forces. A suitable animation found on www.northallertoncoll.org.uk/physics/module%202/terminal%20velocity/terminal%20velocity.htm    other sources available.
	
	

	Freefall
	Show pupils a video clip of parachutists in free-fall.  Make sure that ideas of opening the parachute cause upward motion are challenged.   Relate this to the work on relative velocity in P3b.

Pupils carry out an experiment to investigate how changing the surface area of a parachute or the weight on a parachute affects the time taken to fall.

Pupils could carry out an experiment investigating the effect of changing the number of cupcake cases stacked together, has on the time for them to free-fall to the ground.

Discuss free-fall and terminal velocity.  Demo this by dropping a single cupcake case and asking for observations of where it reaches terminal velocity.

Compare speed time graphs from different planets to highlight the effect of different atmosphere and values of ‘g’.

As a plenary give the pupils a simple speed- time graph of a parachutist and ask them to label it showing what is happening and the relative sizes of the forces acting of the parachutist.
	Parachute forces animation

Plastic sacks

Plasticine

Cotton

Sticky plastic

Top pan balances

Stop watches

Cupcake cases
	Links with P3b, P3c, P3h,P5c

FSP – Use of modelling

This lesson gives a good opportunity for pupils to develop the planning skills that pupils will need for the Controlled Assessments part of the qualification.

This lesson gives a good opportunity for pupils to develop the analytical skills that pupils will need for the Controlled Assessments part of the qualification.

Understanding terminal velocity in terms of balanced forces is something that challenges many of the most able pupils.  Teachers may well consider it advisable to split this lesson into two parts if time allows.




Topic: P3h The energy of games and theme rides
Suggested Teaching Time: 2 Hours

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

	GPE & KE
	Remind pupils of the topic on work.  Discuss what happens to the energy transferred to an object by work when it is lifted. Introduce the concept of gravitational potential energy.

Introduce the equation for GPE and give pupils an opportunity to practice its use.

Remind pupils of the work on KE and the factors affecting the KE of an object.

Show pupils a series of pictures where KE and GPE could be increasing or decreasing and ask them to identify the changes.

Show pupils a video clip of a roller-coaster ride and discuss the transfers of energy tacking place.  Introduce the idea that energy is being dissipated to the surroundings as heat and noise.

Pupils could  use an Internet application to design a roller-costa  for example http://puzzling.caret.cam.ac.uk/game.php?game=roller
As a plenary give pupils a simple diagram of a roller-coaster and ask them to annotate it the with energy changes taking place at various stages of the ride.
	Calculators

Pictures of objects with changing GPE

Pictures of object with changing KE

Video clip of a roller-coaster ride


	Pupils will have met the idea of GPE at KS3

Links with P3e, P3g

FSP – Use of modelling

Note higher tier pupils will need to change the subject of the GPE equation.

Encourage pupils to treat the term ‘h’ as change in height.




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

	Transfers between KE & GPE
	Pupils could plan a practical to investigate the efficiency of a ball bouncing.  Factors that could be changed include the height dropped from or the temperature.  Pupils could then carryout their practical subject to equipment/safety and analyse the results. Height is the easiest and will produce better results than temperature

Pupils could use curtain track and ball- bearings to model a roller coaster system.  They could investigate the maximum height that could be reached on an up curve, changing the ball-bearing diameter or the angle of the track.

In both practicals pupils should be encourage to use ideas of energy dissipation to the surroundings as part of their conclusions.

For higher tier pupils show them how to equate GPE lost to KE gained or vice versa and we can use this to calculate the height an object thrown into the air will reach.
	Ping pong balls

Metre rules

Water baths (only if temp considered)

Ball- bearings

Curtain track


	Links with P3e, P3g

FSP – Use of modelling

This lesson gives a good opportunity for pupils to develop the planning skills that pupils will need for the Controlled Assessments part of the qualification.

This lesson gives a good opportunity for pupils to develop the analytical skills that pupils will need for the Controlled Assessments part of the qualification.




Sample Lesson Plan

GCSE Gateway Science Physics B J265
Module P3: Forces For Transport
P3a Speed
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
	To be able to measure distance and time and use these to construct a distance-time graph to describe the motion of an object

	Objective 2
	To be able to analyse a distance-time (distance-time to match spec)graph and describe the motion indicated shown

	Objective 3
	To be able to calculate speed from the gradient of a distance-time graph.


Recap of Previous Experience and Prior Knowledge

Pupils should know how to calculate speed from the first lesson in the module.  Pupils should have an idea of suitable instruments for measuring time taken and distance travelled, but will probably be used to a laboratory setting for these measurements.

	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Introduction/Starter
	

	10
	Briefly recap how to calculate speed and give pupils some quick simple questions.

Direct pupil attention to the projected data logger output.  Draw a line on the axes and ask a pupil volunteer to move to match the line could be modified for a range of motion sensors where some involve only a small range of measurable movement.
	Quick fire mental calculations involving simple speed, distance and time.

Volunteer tries to match the distance- time graph drawn.


	Data-logger with motion sensor connected to a PC with a projector.
	Question and answer

	Main
	

	5
	Ask pupils what was happening with the data logger.

Briefly describe a distance-time graph

Explain the practical procedure.  Ensure pupils can use stop watch and they understand the display.
	Discuss what data logger showed.

Listen to instructions ask questions as necessary to ensure that they understand the procedure.
	
	

	15
	Take pupils to a suitable large space.

Direct pupils into groups of 2/3 one to warn of arrival of volunteer, one to read the stop clock and one to record time?

Using trundle wheel measure out 10m intervals from starting point.  If possible these should be marked.

Place a group of pupils with pen, paper and stop watch at each 10m interval.
Select volunteers to run/jog/ walk down the line of pupils.
Return to class room.
	Assemble in groups as directed.
Check stop watch is working correctly.  Record distance from start.
Start watches when ‘runner’ begins and stop them when ‘runner’ passes the group.  Record the time taken.
	Stop watches, paper, pens, trundle wheel or long tape
	

	10
	Use pre-drawn grid to collate data from groups.
Collect figures for each ‘runner’ in turn.
Ask pupils for predictions for the next time in the data, using past times.
	Give times for each runner

Using data already collated make predictions
	
	Peer assessment of quality of timing.  Estimates of next time.


	10
	Instruct pupils to record data onto a distance-time graph, taking care that correct axes are used.  For some pupils pre-drawn axes might be useful
	Draw distance- time graph, putting up to 3 ‘runners’ on the axes.

Calculate the average speed of each ‘runner’
	Graph paper, pencils, calculators
	Peer/teacher assessment of graphs

	Consolidation
	

	5
	Discuss with pupils the differences between the lines and invite conclusions about steepness and speed
	Write basic conclusion that steepness of line indicates speed.
	
	

	5
	Show a series of basic graphs and ask pupils what each shows
	Identify, forward motion, back ward motion, stationary objects, acceleration and deceleration.
	Pre-drawn graphs
	Question and answer


Homework:
HT Pupils could be given further data and asked to plot a distance- time graph, calculating speeds at different sections

FT & HT Pupils could be given sketched distance-time graphs and asked to describe what each shows

FT Pupils could be given a scenario and asked to sketch a distance- time graph

Key words:
Speed, distance, time
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