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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.
Sample Scheme of Work

GCSE Additional Applied Science J251
A192: Science of materials and production

B2: Stage and screen
Lesson 1: People and their Organisations – Stage and Screen productions
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Introduction

People and their Organisations – Stage and Screen productions
	Ask pupils to describe their favourite scene from a movie and explain why it is their favourite.

Show pupils 3 short video clips: 

1. A film using special effects

2. A clip from a theatre production

3. Footage from a concert

(All clips should show the use of lighting and sound effects or special effects)

Pupils should be asked to consider if there would be similar teams of people working on these productions and what roles may require knowledge of science.  Through discussion, draw out the need for sound and lighting engineers and special effects experts.

Pupils should then be given the opportunity to search the following website to research the job description of the three specialists discussed.

www.creative-choices.co.uk/develop-your-career/template/sound-engineer
www.creative-choices.co.uk/develop-your-career/template/lighting-technician
www.creative-choices.co.uk/develop-your-career/template/special-effects
	www.bectu.org.uk/advice-resources/library/273
www.hse.gov.uk/pubns/etis16.pdf
Theatre Essentials

www.abtt.org.uk/technical-resources/theatre-essentials.htm
A number of special effects companies can be found on the internet to assist

www.ianrowley.com/
www.specialeffects.uk.com/?gclid=ckt055sh_kgcfyob4qodgn1csw#/prosthetics/4543478461

	

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

	
	Explain to pupils that sound and lighting engineers will be looked at in more depth during the remainder of the topic.  Special effects experts will be considered in further detail now.

Students complete a worksheet based on special effects experts using a number of sources on the internet.  They should be encouraged to:

Explore the three main areas of special effects:

Physical Special Effects

Pyrotechnic Special effects

Visual Special effects

Discover the many places special effects may be used

Consider the Health and Safety precautions they would have to consider.

Issue pupils with a copy of the following article www.guardian.co.uk/film/2011/mar/15/special-effects-expert-cleared-dark-knight
Discuss the article and consider why the person was found not guilty.


	
	


Lesson 2: Managing Light – Light sources
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Managing Light – Light sources
	Show pupils a picture showing different types of stage lighting.  One picture could show the coloured lights used at concerts another the lights used at theatre productions.  Ask pupils what the light on the stage is used for.  Consider the role of the spotlight, how sunlight may be imitated and the use of key lights to fill the entire stage.

If possible a luminaire could be obtained from the performing arts department and this could be examined and its structure discussed.

A PowerPoint can be used to demonstrate the variety of light sources used for film or stage.  This should include sunlight, incandescent lamps, fluorescent lamps and lasers, pictures or video clips could demonstrate the diversity of lighting solutions available for the stage and screen.   In each of the pictures/clips pupils should identify the type of light shown and explain why it has been used.

Discuss how some light sources can produce unwanted UV radiation and infrared radiation.  Ask pupils to recall from previous lessons the problems associated with both these types of radiation. UV – causes Skin cancer, infrared causes heating.  Link back to previous PowerPoint and discuss which of the light sources would produce UV and which would produce infrared and how some units used in lighting will have special reflectors to absorb infrared or UV to prevent problems for those working under the lights.
	
	UV and Infrared radiation and potential problems associated with them are covered in Core Science 

It may be possible to arrange a visit from a local stage equipment hire firm to demonstrate how their equipment works.

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

	
	The use of filters to alter the colour of a light source can be shown via a demonstration.  Details can be found on the Practical Physics website 

www.practicalphysics.org/go/experiment_721.html
The above demonstration can also be used to show the effect of the removal of different coloured light from white light.

Retinal bleaching can be demonstrated using a blacked out room and projecting coloured stimuli.

Consolidation – a worksheet should be produced on completion of the demonstration.

For homework pupils could explain the scientific knowledge required to be a lighting engineer and describe some of the safety implications of such a role.
	Equipment required for demonstration – guidance notes available on practical physics website

Small projection lanterns 

Slides for projectors 

Small pieces of colour filter (red, green, true blue)

Shielded rheostats or variacs for projectors 

White screen or blank wall


	


Lesson 3: Managing Light - Terms - Reflection
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Pupils conduct a practical to investigate the properties of particular materials when shining light on them.

Pupils will require a set of materials and a small torch.  They should hold each sheet in turn and shine the light through; noting down their observations.

On completion of the practical pupils should be given a list of the terms and their definitions.  They should then be asked to assign the correct term to the correct material and explain their observations.

Pupils are to investigate reflection further. Using a plane mirror pupils should measure the angle of incidence and reflection of a ray of light from a ray box.  The angle of the light should be altered and several measurements taken to ensure pupils understand the angle of incidence = angle of reflection

Look at how Manchester Airport use heliostats to help light the terminal http://www.bbc.co.uk/learningzone/clips/heliostats-lighting-a-room-with-sunlight/248.html
In addition, show how eco-friendly new- builds now use light tubes as a source of illumination.


	A set of materials with the following properties – opaque, translucent, transparent

Suggested materials include: sheets of acetate, tracing paper, card, aluminium foil

Small torches

Power pack

Ray box and slit

Plane Mirror

White paper (or graph paper)




	


Lesson 4: Managing Light – Plane mirrors
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Managing Light – Plane mirrors
	Show students a picture of an ambulance and ask them why the word on the front of the ambulance is inverted.

After discussion show pupils how the word appears in the rear view mirror of a car to a motorist.

www.webcooltips.com/how-to-type-a-mirror-text-like-what-you-see-on-ambulance.html
Place a full length mirror and a video recorder hooked up to a TV screen next to each other.  A pupil should stand in front of these and move their arms or legs.  They should describe the images observed. The TV image will be the correct (real) image but the mirror will be the inverted image.  Explain why this occurs.

Pupils can then imagine what it’s like to be a dentist working on back teeth.

The following video clip will help with the explanation

www.bbc.co.uk/learningzone/clips/lateral-inversion-in-a-mirror/251.html
Finally place an object in front of the mirror and ask a pupil to pick the object up by looking at it in the mirror.  The pupil will be able to complete this task.  Using a diagram explain why this is possible (although inverted apparent depth is the same).
	Full length mirror

Video camera and TV screen
	


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

	
	Ensure pupils are able to draw and interpret ray diagrams to show how an image of a distant object is formed.

Mirrors and angles – an interesting end to reflection www.bbc.co.uk/learningzone/clips/mirrors-and-angles/249.html 

Discuss the mirrors used in the clip and their possible uses.
	
	


Lesson 5: Managing Light – refraction
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Managing Light – refraction
	Begin the lesson with two simple demonstrations the coin in a tank of water and the pencil in a tank of water.

Information on how to set both up can be obtained from the practical physics website

www.practicalphysics.org/go/experiment_705.html?topic_id=2&collection_id=102
Pupils should describe what they see and attempt to explain their observations.

Demonstrate how to set up the equipment required for the next practical and show how a ray of light will pass through a glass block if it enters the block straight on.

In small groups pupils should investigate the law of refraction through a glass block and a Perspex block. Information on how to conduct this practical can be found on the practical physics website

www.practicalphysics.org/go/experiment_706.html?topic_id=2&collection_id=102
Pupils should make drawings of the light rays and use these to calculate the angle of incidence and the angle of refraction.

Discuss with pupils the results, explaining that the ray bends towards the norm when entering the block due to light slowing down.  Ensure pupils can define the term refraction.
	Fish tank or similar see through container

Coin and pencil

Semicircular Perspex or glass block  Lamp, stand, housing and holder      Single slit                                           Power supply for lamp                        White paper                                                    Card 


	


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

	
	Discuss the term refractive index.  Explain that the greater the refractive index the more the material bends the rays (the greater the refraction).  Present pupils with data on refractive index to interpret. Past paper questions form materials and performance can be used to apply knowledge.
	
	


Lesson 6: Managing Light – Lenses  
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Managing Light – Lenses  
	Begin with a demonstration of the human eye. This will demonstrate the use of lenses to focus light whilst showing that it is 3D. Shine light through each lens and observe where the focal point is. Detailed information on how to set up this demonstration and resources need can be found on the practical physics website 

www.practicalphysics.org/go/experiment_737.html?topic_id=2&collection_id=104
Pupils can then conduct a practical to observe the effect of concave and convex lenses on light.  Pupils should shine three parallel rays of light into each lens and draw the rays of light both entering and exiting the lens.

Discuss the effect of the concave lens, rays diverge and convex lens, rays converge meeting at the focal point.

Using lenses that differ in both shape and material pupils should be able to observe the difference in their action.

Extension – pupils research typical eye defects and how they can be corrected with lenses.  In addition they can conduct research to find out how laser eye surgery works.
	Large round bottom flask

Fluorescence

3 different lenses attached to the side of the flask

(the lenses should focus the light behind, on and short of the flask)

For further details see the practical physics website www.practicalphysics.org/go/experiment_737.html?topic_id=2&collection_id=104
Power pack

Ray box and slits

Convex and concave lenses of differing strengths.

White paper
	Technicians will need to work out which lenses to use if the size of the flask is different to that suggested.


Lesson 7: Managing Light – Camera
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Managing Light – Camera
	Pupils can make a simple pinhole camera. Details can be found online

www.practicalphysics.org/go/experiment_600.html?topic_id=2&collection_id=89
Pupils can experiment with the lens at different distances from the camera, observing the effect it has on the image.

Discuss the observations.

Alternatively a Pringles box with tracing paper over one end and black paper over the other will also work well.

Relate this experiment to the structure of a camera.  Ask pupils to label a picture of a camera and try to explain the function of each part.  Discuss the function of each part of the camera and explain how the camera focuses on objects that are close and those that are further away.

Using diagrams show how moving a distant object towards a lens moves the image beyond its focal length and increases the size of the image.  Pupils should try to explain how the camera lens ensures the image is kept in focus.
	It is suggested that the pinhole cameras are partly pre made to avoid spending the entire lesson constructing the camera.
	


Lesson 8: Managing Sound
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Managing Sound - 
	Ask pupils to imagine they are the sound technician for a touring band.  In the run up to the performance and on arrival to a new venue, what key factors are they going to be concerned with? What elements will be required to ensure the concert sounds as it should?

Play pupils a series of different sounds varying in pitch and loudness.  For each sound they must explain how it is different from the sound before it.

Introduce the terms pitch and loudness.

Using an oscilloscope and a signal generator show pupils how a sound wave alters as the pitch and loudness alters.  Initially show pupils the wave for two different pitches and ask them to describe the change in the oscilloscope trace observed, ensuring they understand the term frequency. 

Demonstrate two sounds differing in loudness, ask pupils to identify the difference in the oscilloscope traces. Ensure pupils understand the term amplitude.

Pupils should practice identifying differences in both pitch and loudness form oscilloscope traces.


	Oscilloscope

Signal generator


	


Lesson 9: Managing Sound – Human Hearing
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Managing Sound – Human Hearing
	Begin the lesson by blowing two whistles, the first a normal whistle similar to those used in sporting fixtures and the second a dog whistle.  Ask pupils which whistle they can hear and why they are unable to hear the dog whistle.  Explain this is due to the human ear only being able to detect sound within the frequency range of 20Hz to 20000Hz.  Using a microphone and oscilloscope the sound wave can be shown.

Anti-teen loitering device

www.mosquitogroup.com/teenage-loitering-problems.html
Discuss how this device works as an anti-teen deterrent.

Using a decibel meter record the intensity of the sound in the classroom. Explain to pupils that the decibel scale describes sound intensity and is not a linear scale. A sound that increases by 10dB doubles its loudness.

Issue pupils with a copy of the decibel scale and ensure they can recall that normal conversation is about 60dB, above 85dB temporary hearing loss can occur, above 130dB causes pain and prolonged exposure to loud sounds can induce tinnitus and hearing loss.  Explain to pupils what tinnitus is.

Homework – Pupils can research the audible range of a number of different animals


	Dog whistle

Whistle

Oscilloscope

Microphone
	


Lesson 10: Managing Sound – Simple Sound Systems
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Managing Sound – Simple Sound Systems
	Revisit the terms frequency and amplitude from previous lessons.  Ask for a volunteer to perform on sing star.

At the end of the performance the singer will be rated.  Explain what this rating is based on (one element is pitch) and how this could be determined in the game.  In addition consider the role of the microphone in converting sound energy into electrical energy.

Link the starter activity to the use of microphones at concerts.  Discuss how we are able to hear the musicians and singers.  Consider the role of the microphone, amplifier and speakers. 

Pupils should produce a sankey diagram to show the energy transfers that occur.

Consider how to prevent howl through the arrangement of a sound system. http://electronics.howstuffworks.com/gadgets/audio-music/question263.htm
Link the elements discussed to the role of the sound engineer at the concert.  Consider what his main roles are to include areas such as ensuring the sound falls within particular ranges, interference does not occur, where to locate the speakers in the venue to ensure all can hear the concert and connecting the microphones.  Additionally pupils should consider the health and safety aspects.

Finally pupils can consider how sound effects can enhance stage and screen productions
	PlayStation 3 

Sing Star

Microphone 

TV screen
	This lesson provides another opportunity to work with the CPA department to look at the sound effects that are used on stage.


Lesson 11: Managing Sound Acoustics
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Managing Sound Acoustics
	Pupils should consider an airport.  Can they hear the sound of the planes whilst they are in the terminal? Why? They should also consider different music venues and why there is often much discussion about the ‘acoustics’.

Show the following video about acoustics.

Sound insulation www.bbc.co.uk/learningzone/clips/sound-insulation/16.html
Discuss the acoustic properties of different materials.  Acoustically hard materials are solid materials that reflect or transmit sound, while acoustically soft materials absorb sound.  Describe why this happens.

Highlight the role of acoustic ceiling tiles, double glazed windows and underlay to reflect or absorb sound in buildings.

Using the internet pupils can research the acoustics of some new buildings recently designed, for example The Sage Gateshead www.thesagegateshead.org/content/documentlibrary/50233445-ab91-0871-d09e-3c478f47ceee.pdf
Pupils should describe how they would design a practice room for the music department.  Pupils should also consider the shape of the room.  Will square be best?
	
	It may be possible to visit a local music venue for a tour


Lesson 12: Managing Indoor Performance Venues - Circuits
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Managing Indoor Performance Venues - Circuits
	Pupils should recall what happens to the lights when a film or theatre production is about to start. Are they simply turned off or do they dim?

Discuss how this is achieved through the use of dimmers.

Pupils complete two small practicals.  They must set up two circuits.  Each circuit must contain a bulb; however, one circuit must contain a switch and the other a dimmer.

On completion they must draw the circuit diagrams for each circuit.

Discuss the effect of having a number of bulbs and how you could control all bulbs together or separately.

Give pupils a problem to solve whereby a cinema would like all lights to go off slowly together except one which must remain on during the film.  They must design and construct the circuit.

Pupils should be given pre-drawn circuit diagrams and decide whether the light will be on or off.
	Cells

Leads

Bulbs

Dimmers 

Switches
	


Lesson 13: Managing Indoor Performance Venuses –Statutory health and safety features
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Managing Indoor Performance Venuses –Statutory health and safety features
	Provide pupils with simple schematic drawings of venues.  Pupils must interpret these diagrams to show where the key sources of heat and ventilation are.

Pupils must come up with a list of potential health and safety issues that could arise at a cinema or a theatre.  They should then decide on the precautions that could be taken to avoid the problems in the first place, the safety features and procedures required in the event of a problem.

Discuss in detail the items in these venues that could be sources of ignition, sources of fuel and sources of oxygen. (The resource indicated in the Suggest resources column is a good source of information).

Discuss in detail the groups of people that could be at risk.

Discuss the need for emergency lighting, exits and signage, fireproof curtains and doors, as well as the procedures such as emergency evacuation.

Pupils should be given a template of the inside of a cinema and holding capacity.  Their task is to design a cinema screening room that covers all the safety features mentioned.
	Fire safety Risk assessment ;Theatres, Cinemas

www.communities.gov.uk/documents/fire/pdf/144845.pdf
	If possible it would be beneficial if pupils could visit a local venue to observe the health and safety features in practice. If this is not possible pupils could be taken to the school hall or drama studio and look at the risk assessments in place.

This lesson may take 2 hours to complete.


Sample Lesson Plan

GCSE Additional Applied Science J251

A192: Science of materials and production

B2: Stage and screen
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
	Pupils will be able to identify the roles of sound and light engineers and special effects experts in stage and screen productions.

	Objective 2
	Pupils will be able to identify aspects of scientific knowledge required to embark on a career as a sound or light engineer.

	Objective 3
	Pupils will be able highlight some regulatory factors that affect special effects experts at work.


Content

	Time
	Content

	5 minutes
	Ask pupils to describe their favourite scene from a movie and explain why it is their favourite

	15 minutes
	Show pupils 3 short video clips: 

1.  A film using special effects

2. A clip from a theatre production

3. Footage from a concert

(All clips should show the use of lighting and sound effects or special effects)

Pupils should be asked to consider if there would be similar teams of people working on these productions and what roles may require knowledge of science.  Through discussion draw out the need for sound and lighting engineers and special effects experts.

	10 minutes
	Pupils should then be given the opportunity to search the following website to research the job description of the three specialists discussed.

http://www.creative-choices.co.uk/develop-     your-career/template/sound-engineer
http://www.creative-choices.co.uk/develop-your-career/template/lighting-technician
http://www.creative-choices.co.uk/develop-your-career/template/special-effects
Explain to pupils that sound and lighting engineers will be looked at in more depth during the remainder of the topic.  Special effects experts will be considered in further detail now.

	20 minutes
	Students complete a worksheet based on special effects experts using a number of sources on the internet.  They should be encouraged to:

· Explore the three main areas of special effects:

· Physical Special Effects

· Pyrotechnic Special effects

· Visual Special effects

· Discover the many places special effects may be used

· Consider the Health and Safety precautions they would have to consider.


Consolidation
	Time
	Content

	10 minutes
	Issue pupils with a copy of the following article http://www.guardian.co.uk/film/2011/mar/15/special-effects-expert-cleared-dark-knight
Discuss the article and consider why the person was found not guilty.
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