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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
A191: Science and Society – A4: Protecting the public
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	People and their organisations
Public analyst
	Starter – introduce the role of the public analyst through a case study. A good example could be to look at their response to a recent event such as the nuclear leak form the reactor damaged in the Japanese tsunami. Other examples could include their response to oil spills or chemical leaks.
http://www.publicanalyst.com/
Using the RSC website given below, read through the information given.  Pupils should use this to generate a job description for a public analyst to encourage people to go into this role.  
http://www.rsc.org/images/mca104_tcm18-20392.pdf
Discuss the many different roles a public analyst may carry out- highlight monitoring food safety, compliance with legislation, research and advice on food borne diseases.
Plenary – take a closer look at food standards agency and the role they play– articles highlighted below demonstrate the role of the fsa in protecting public health.
http://www.guardian.co.uk/uk/2011/mar/08/recycled-cereal-packaging-health-risk
http://www.guardian.co.uk/world/2011/jan/07/dioxin-alert-eggs-enter-uk-german-farms
FSA details can also be found at http://www.food.gov.uk/
	
	The website contains addresses of all the public analyst laboratories. It may be possible to contact one local to you to either visit or alternatively a representative to give a talk to pupils about their job.


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

	Colour and Concentration – Colorimeter Part 1
	Starter – Place a range of different concentrations of food dye and water in test tubes so pupils can observe the change in colour as the concentration decreases, assign a concentration to each.  Present a test tube containing an unknown concentration and ask each pupil to use the range to determine what value they would give to the unknown.  Each pupil should write the value down and not confer with others.  Each pupil then shares their concentration with the rest of the class.  This should draw out a range of values.  Use this to introduce the purpose of colorimetry.

Prepare a range of concentrations for pupils to use (alternatively pupils could prepare their own).

Demonstrate how to use the colorimeter to take a reading – attention should be drawn to the orientation of the cuvette in the colorimeter, the need to use the correct filter and to the method used to calibrate the colorimeter before each reading.

Pupils construct a table and collect readings for the six concentrations provided. It is preferable that students complete this exercise in pairs, however, if there are not enough colorimeters available a demonstration could be used.

Plot a calibration curve in preparation for the next lesson.

Practice finding unknown concentrations from the graph.
	Colorimeters

Concentrated juice purple in colour

Cuvettes

Distilled Water

Graph paper
	


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

	Colour and Concentration – Colorimeter Part 2
	Revisit the technique used in the previous lesson

Give pupils an unknown sample, they must obtain a reading using the colorimeter and then determine the concentration using their calibration graph.

Relate this to real life when this may be necessary, for example finding concentrations of colouring used in juices

Discuss how the colorimeter works with reference to it measuring the intensity of colour.

Finally introduce the term quantitative and qualitative. Ask pupils to decide which term describes the data produced by the colorimeter.
	Colorimeters

Unknown concentration of juice

Cuvettes

Distilled Water


	


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

	Chromatography
	Set the scene – a new brand of orange juice has just been launched.  Before it goes on sale to the general public it must be checked to make sure it does not contain any illegal food dyes/colourings.  In pairs students must discuss how this could be achieved. Discuss ideas with the rest of the class to ascertain that the technique used is chromatography.

Demonstrate how to produce a chromatogram, talking through the key points, for example why the initial line needs to be drawn in pencil.

Pupils can then produce their own chromatograms.

Refresh student knowledge on the terms solute, solvent, solution, soluble and insoluble. A card sort requiring pupils to match the definition to the term can be used.

Discuss what happens if the solute is not soluble in the solvent

Nail varnish and water could be used as an example.
	Coloured pens

(alternatively a selection of sweets could be used e.g. Smarties, M and M’s or Skittles

food colouring mixtures or grass extract are also suitable)

Chromatography paper

Water

Retort stand and clamp
	Note : Thin layer plates can also be used in this section as an alternative.


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

	Chromatography Part 2
	Starter – show an animation to recap the work completed in the previous lesson.

http://www.chem-ilp.net/labTechniques/TLCAnimation.htm  use this to discuss how the substances are separated by the movement of a solvent (the mobile phase) through a medium (the stationary phase)
Using pre-prepared chromatograms pupils should be shown how to calculate Rf values, they should practice applying the equation and must be able to recall the equation.

Explain to pupils that chromatography depends on the relative attractions of the molecules of a solute to the solvent and the medium

Ask pupils to consider how the colours could be separated further.

Introduce 2 way chromatography through a demonstration.

Discuss the reasons for turning the paper through 90degrees and the use of a different solvent.  Pupils should complete a worksheet which requires them to describe the procedure and explain the key points mentioned above.

Higher candidates must be given some pre-prepared chromatograms to ensure they can interpret data from them.

Discuss why some chromatograms may need to be developed.
	Suitable equipment to run a 2 way chromatogram
	Areas highlighted in bold are for higher candidates only


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

	
	Plenary  - Scenario –using a pre-prepared chromatogram pupils must find the company using an illegal food colouring which is banned. Pupils must use the skills developed in the previous lessons to identify whether the companies are using legal or illegal colourings.  Pupils should be encouraged to write an explanation for their findings, this could be in the form of a report to their supervisors/or an official report to the company explaining why the product must be removed from sale.  Highlight the use of reference materials to determine the answer.

Homework – Research task. Use the FSA website http://www.food.gov.uk/ to produce a leaflet to inform young people about the role of the FSA.  The leaflet should include information on the FSA’s policy on labelling and packaging, food incidents (product withdrawals and recalls) and enforcement (to include recent enforcement news).
	
	


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

	Crime scene officers and the Forensic Science Service 


	ICT opportunity

Starter – show a short clip from CSI which shows a forensic scientist at work.  Discuss with pupils the types of procedures/tasks they think they carry out on a daily basis. Distinguish between those who collect the samples and those that perform the tasks.

Introduce the role of the Forensic Science Service by accessing their internet site

Provide pupils with a guided sheet leading them through the site to collect answers to a number of key questions – key questions include: who they are, what they do, who owns them, and examples of forensic solutions offered. Pupils could also go into detail on some of the analytical solutions offered such as hair samples.

Questions should also allow pupils to explore the collection, analysis, recording and preservation of forensic evidence.

http://www.forensic.gov.uk/html/ http://www.forensic.gov.uk/html/services/
Plenary - Print out 2 case studies from the above site. Particularly interesting ones include The Romanovs and Kaspar Hauser as they draw on the use of DNA analysis which is discussed in subsequent lessons.  Pupils highlight the techniques used to reach a conclusion to the case.
	Access to computers or ipod touch and the internet
	Be selective when accessing the case study material on the site 


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

	Imaging – Visual Examination
	Imagine you are the crime scene investigator and first on the scene. After securing the site what do you do next?

Discuss pupil responses – many will include taking samples of blood, hair, photographs, fingerprints, etc.

Establish the role of the crime scene investigator.

Consider some of the visual aspects pupils have highlighted.

Fingerprint PowerPoint– use a PowerPoint to show the different features observed in fingerprints (include whorls ,loops and arches). Describe/show through worked example how initial assessments of fingerprints are carried out using the Henry System of fingerprinting classification.

Students can make prints of their own fingerprints and analyse.

Using FSS website show pupils how hair samples can initially be analysed  - include looking for the root, tapered ends, evidence of hair dye.

Plenary – students should be given 2 similar images (fingerprints/fibres/hair) and must decide whether there is an acceptable match.
	Fingerprinting kit – to  include ink and roller tiles
	


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

	Imaging – The light microscope
	Starter - using the magnifying glass students should look at a sample of fibres and describe what they see.

Discuss how the detail is different to that which is observed by the eye.

Pose the question how could we see this in more detail?

Demonstrate how to use the light microscope correctly identifying the function of the objective and eyepiece lens, the stage, coarse and fine focusing knobs and light source during the demonstration.

Pupils should then practice focusing the microscope with a pre prepared slide  - sections of plant stems and roots may be suitable for this task, drawings could be made.

Show pupils two sets of images. 

 Set 1 has the same object but at two different magnifications.  

Set 2 same objects but resolution should be different.

Pupils should describe the differences observed.  

Old Scientific Detection papers provide a good source of images.

Explain that light microscopy provides greater detail by increasing the magnifying power of the microscope (to increase the size of the image) and the resolution of the image (how clearly you can distinguish between two points that are close together) ensure pupils know the difference between these two features and can recognise what it looks like when presented with pictures.

Pupils can then use the light microscope to look at hair samples – human and animal – they should make simple drawings of these and describe the differences observed. Reflected light ( a lamp above the stage) may be useful to help observe surface scale detail.
	Magnifying glasses

Light microscopes 

Pre-prepared slides – possibly a blood smear

Samples of fibres and hair to include animal hair
	Only higher candidates need to look at resolution of the image (highlighted in bold)

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

	
	Plenary – Use the FSS website to highlight how hair can provide evidential tools and assist in crime investigations. http://www.forensic.gov.uk/html/services/analytical-solutions/hair/
	
	


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

	Imaging  - The light microscope continued
	Starter – Spot the difference.  Project three images of fingerprints (or a suitable image), one without any magnification the other magnified.  The pupils must state which the magnified image is, and which has the highest resolution and explain their reasons.

Revisit the light microscope and discuss the magnified image in terms of amount of magnification.  Explain how to calculate total magnification (objective lens  x eyepiece lens)  Provide examples for pupils to practice on.

Circus Activity – Interpreting unfamiliar drawings, sketches or photographs from a light microscope.

Choose 8 suitable images, 2 for each station (old Scientific Detection papers may be a good source)

Station 1 – pupils practice describing the main features

Station 2 – pupils practice counting numbers of different features

Station 3 – pupils practice making measurements of distances and lengths

Station 4 – pupils use reference samples to interpret the image.

Plenary -  Discuss with pupils the limitations of the light microscope, to include it being unsuitable for transparent samples that are smaller than a micrometer.

Introduce the term depth of field and explain with reference to light microscopes.
	
	Limitations of light microscopy and depth of field are only required by higher candidates – highlighted in bold


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

	Imaging – The electron Microscope
	Starter - PowerPoint quiz showing images of electron micrographs (include both TEM and SEM images) – students guess what the images are (images such as butterfly scales, insect legs could be used).

Explain how these images have been formed – using an electron microscope.

Explain why they are in greater detail – explain the difference between the light and electron microscope in terms of magnification and resolution.

Describe the difference between the scanning electron micrograph (surface view) and the transmission (section through object) – return to the original slide show, this time pupils must state what type of electron microscope generated the image.

Introduce the term depth of field and explain with reference to both light and electron microscopes.

Images will help explain this – past paper materials are useful. 

http://www.seemsartless.com/guides/camera-dof.php
Pupils should be supplied with carefully selected  electron micrographs (2 should be sufficient)  questions should be supplied which enable the students to describe the main features, count numbers of different features, make measurements of length and use illustrations of reference samples to interpret the image.  A well designed worksheet will enable these points to be covered.

 Plenary – explain to pupils the method used to prepare samples for electron microscopy. Discuss the disadvantages and disadvantages of using an electron microscope to generate images, make reference to greater magnification and resolving power; pupils complete a table comparing the features of both the light and electron microscope.
	Images from both scanning and transmission electron microscopes

Science Photo Library has a number of excellent micrographs.

A level biology books will provide information.
	Sections highlighted in bold are for higher candidates only.


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

	Electrophoresis
	Starter- Introduction to electrophoresis- Schoolboy sleuth's DNA evidence helps jail burglar.

http://www.telegraph.co.uk/news/uknews/crime/6447149/Schoolboy-sleuths-DNA-evidence-helps-jail-burglar.html
The article can be used as an introduction to the uses of electrophoresis whilst stimulating discussion about how this is achieved.

Describe the principles behind electrophoresis.

If the equipment is available use the remainder of the lesson to allow pupils to perform electrophoresis. 

Alternatively one of the following animations demonstrating gel electrophoresis could be used. 

http://learn.genetics.utah.edu/content/labs/gel/
Alternative animation

http://www.dnalc.org/resources/animations/gelelectrophoresis.html
Explain how electrophoresis can be used for scientific detection and identification of DNA fragments and on small biological samples.

Higher candidates will also need to understand how electrophoresis separates components in a mixture due to the positive and negative electrodes and charges associated with the particles.  In addition reference must be made to the separation of the particles as a result of their differing size and magnitude of their charge.

Plenary – Scenario based worksheet designed to show a number of suspects and DNA from a crime scene.  Students should work out who is the criminal based on the DNA profiles.

Homework – Research Task – What could this technology be used for.
	
	Newspaper articles may need to be adapted to make them accessible to all readers

If you schools do not have the required equipment they may be able to visit a local organisation that can provide electrophoresis workshops.  If you wish to buy equipment small scale kits can also be purchased from a number of educational suppliers such as edvotech.

If planning to conduct gel electrophoresis this lesson will take 2 hours and not 1 as stated

Sections highlighted in bold are for higher candidates only.




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

	Law enforcement
	Starter – Jack the Ripper.

Produce a short story highlighting the tale of Jack The Ripper. The story should end with the fact that it is still a mystery as to who he was.

Pupils should then consider what technology now exists that would mean it is likely that today he would have been caught. Pupils should describe how this could be achieved.

Generate a list of technologies that have improved law enforcement, split the class into small groups and assign each of the groups one of the technologies.  They must describe how it has improved law enforcement.

Using the homework from last lesson go through the ways in which DNA profiling can help fight crime.  Pupils are more likely to look at the more obvious answers such as identifying murderers or rapists.

Show the pupils a short clip (first 4 minutes) of a video which explains DNA bar coding -http://www.scivee.tv/node/19514 take the opportunity to explain the use of DNA bar-coding to assist with wildlife protection through the detection of illegally traded animals. 
Pupils read through the newspaper article from the Guardian ‘Verdicts prompt calls for national register’ http://www.guardian.co.uk/uk/2008/feb/23/ukcrime1?INTCMP=
SRCH
Pupils must produce a piece of extended writing to explain whether they think this should be allowed and their reasons.

Discuss the ethical issues that arise from DNA samples and storage of profiles in databases.
	
	Newspaper articles may need to be adapted to make them accessible to all readers




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

	
	Plenary – Read article ‘DNA of up to a million to be wiped under Freedom Bill’.

http://www.telegraph.co.uk/news/uknews/law-and-order/8318900/DNA-of-up-to-a-million-to-be-wiped-under-Freedom-Bill.html
Discuss the outcome of this event – removal of details from national database.
	
	


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

	CSI  - School name
	Starter – Setting the scene – Introduce the crime.  A person has been murdered and there are 3 suspects.  Read out pre prepared eye witness testimony with some clues and twists added in.  Pupils must take notes.

Circus Activity

Pupils move around 4 stations to try to use their skills developed in this scheme to work out who committed the murder

Station 1 – Visual material – fingerprints at the scene; they should match one suspect but not the culprit.

Station 2  - Light microscope – 3 pieces of hair from the suspects and 2 pieces found at the scene one of the killer and the other animal hair.

Station 3 – Eye witness testimony – another statement to give clues and twists

Station 4 – Footprints – 2 footprints found at the scene, matching two of the suspects. Casts could be used if time is available to prepare them.

At the end of each visit to the station they must write down who they believe committed the crime

At the end of the circus activity they must decide on one suspect.

Plenary - The final activity should show DNA banding from electrophoresis performed on DNA from tissue found under the victims nails in the struggle prior to death.  This is the conclusive evidence of who is responsible.  

Pupils can then work out if they had identified the correct suspect.
	Microscopes

Hair samples

Pre-prepared material on finger prints and footprints

eye witness testimony
	


Sample Lesson Plan

GCSE Additional Applied Science J251

A191: Science and Society – A4: Protecting the public

The Public Analyst
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 role of the Public Analyst in monitoring food safety, labelling and compliance with legislation, providing advice on food borne diseases.

	Objective 2
	Pupils will be able to describe an example of a technical and scientific skill a public analyst requires.

	Objective 3
	Pupils will be able to highlight the effect the Public Analyst has on the local community.


Content

	Time
	Content

	15 minutes
	Starter – Introduce the role of the Public Analyst through a case study. A good example could be to look at their response to a recent event such as the nuclear leak form the reactor damaged in the Japanese tsunami. This could include footage from the event to begin with to set the scene.

	20 minutes
	Using the RSC website given below, read through the information given.  Pupils should use this to generate a job description for a public analyst to encourage people to go into this role.  (This may need adapting as the language may be a little difficult for pupils).

http://www.rsc.org/images/mca104_tcm18-20392.pdf
Issue pupils with a pro-forma to help set out their work on and a list of success criteria to assist with the task.

	10 minutes
	Ask pupils to discuss in small groups their ideas for the type of roles a public analyst may carry out.

Discuss the many different roles a public analyst may carry out- highlight monitoring food safety, compliance with legislation, research and advice on food borne diseases.

	10 minutes
	Plenary – Take a closer look at Food standards agency  and the role they play– articles  highlighted below demonstrate the role of the FSA in protecting public health.

http://www.guardian.co.uk/uk/2011/mar/08/recycled-cereal-packaging-health-risk
http://www.guardian.co.uk/world/2011/jan/07/dioxin-alert-eggs-enter-uk-german-farms
Choose one article to read through and write a short paragraph explaining the problem and the action that resulted.


Consolidation
	Time
	Content

	5 minutes
	Crossword – to summarise the main features of the lesson
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