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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 – A3: Monitoring and protecting the environment
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Introduction – Setting the scene

The environment agency and good laboratory practice
	Starter –What’s the story? Pupils should be shown images of a river taken at different parts, one area could show an area where there is a large amount of litter, another area very clean with plenty of life, a third area where there is an outlet pipe and a fourth area where there seems to be little life and the water appears anoxic.

Pupils should initially describe what they see and then try to explain what it all means.

As many pupils will assume there is pollution which is causing the lack of life in one area, they may also deduce it is the outlet pipe causing it – use this to generate a discussion regarding how they could prove it.

Introduce the environment agency and their role in monitoring water through an article which looks at a company that has been fined for water pollution – Frederick Dairies Ltd fined £12000 over pollution of River Tawd.

http://www.environment-agency.gov.uk/news/121373.aspx?page=8&month=7&year=2010
How do the scientists prove that a river is polluted? Discuss the need to take samples for analysis –pupils should work in small groups to discuss how they could sample a river.  A card sort activity could be provided showing pictures of the main stages and a description of what each stage entails.
	Images can be found easily on the internet.  A few suggestions are given below.

Litter image -http://adsoftheworld.com/media/print/wwf_river_pollution_dissolvent?size=_original
Clean river image –

http://thegreenvillage.co.uk/news/new-eu-river-quality-standards-show-the-uks-rivers-are-below-par-965/
or http://www.goallover.org/wwf-reports-that-uk-rivers-are-in-danger/7417
Outlet pipe into river – 

http://pubs.usgs.gov/circ/circ1209/major_findings.htm
Anoxic conditions –

http://www.alken-murray.com/CHRIVER.htm
Website

http://www.environment-agency.gov.uk/news/121373.aspx?page=8&month=7&year=2010

	


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

	
	Ask pupils to consider what is meant by the term ‘representative samples’; what may be required on the labelling of samples , how change and deterioration could be prevented for example by placing in a cold dark container to prevent photosynthesis taking place as this would increase the levels of oxygen in the sample, how is contamination avoided – use of clean equipment and sealing sample bottles correctly, how tampering of samples is avoided – technique used to seal samples and procedures undertaken if they are to be accessed by people – signing out etc.

Plenary – project the image from the WWF river pollution campaign and ask what the purpose of the picture is.  Discuss with the class the impact of this picture. http://adsoftheworld.com/media/print/wwf_river_pollution_dissolvent?size=_original
Homework – consolidation worksheet on taking representative samples.
	
	


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

	The need for scientific evidence – Good laboratory practice
	Revisit the sampling technique discussed in the previous lesson and pose the question what happens to the samples now? 

Discuss that the samples will be analysed by scientists in labs.

Pupils should work alone on the following task:

Imagine your job is to inspect laboratories whose job it is to provide reliable evidence for their clients.

Write a list of all the features you would be looking for when you inspect them.

Group Discussion – place pupils into small groups of 4. Each pupil must go through their list and together try to classify the answers into groups based on similar features.

Class Discussion – Go through the groupings pupils have assigned their answers to.

Highlight the main areas they have looked at and use them to generate the following points:

Reproducible & reliable results

Precise & accurate results

Adherence to health & safety regulations

Regular maintenance & checking of equipment & instruments

Training & continuous professional development

Data Exercise – design a worksheet that contains experimental data which will allow pupils to demonstrate what we mean by the following  terms:

 Repeatability and reproducibility 

 Accuracy and precision

What systems could be put in place to ensure that the laboratories are accurate and precise? Discuss.
	Balance

Sample of set weight

Weighing boats

Website

http://www.ukas.com/Technical-Information/Sanctions/suspended-withdrawn.asp
	


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

	
	Pupils can all be given a simple small experiment to conduct which has a known answer (for example weighing a sample with a known weight). Their task is to get as close to the actual reading as possible.  Collate the results and present to the class.  This will help introduce the use of accreditation and proficiency tests.

Explain to pupils that:

Public laboratories have a system of accreditation. This means they check for accuracy and precision of their results. Show pupils the UKAS accreditation kitemark

Describe what a proficiency test is and the purpose of it. Laboratories receive identical samples which they analyse. They send in their results which are then compared against other laboratories. 

A link could also be made to the CSI series, where if a mistake is made by one of the analysts the whole lab comes under scrutiny.

Homework – pupils can look at the UKAS website to find names of companies who have their UKAS accreditation withdrawn or are currently suspended. http://www.ukas.com/Technical-Information/Sanctions/suspended-withdrawn.asp
	
	


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

	The need for scientific evidence -Indicator organisms 
	Starter - Show pupils a short video on water pollution which highlights the indicator organisms observed in areas of polluted water.

http://www.epa.ie/researchandeducation/education/educ/cleanwater/waterpollution/
Pupils should be provided with an exercise which gives information on different organisms that can be found in varying degrees of polluted water and those that can only be found in unpolluted water. The exercise should then provide details of the numbers of each species located at different parts of a stream and the area surrounding the stream should be described.  They must write a report on the stream to explain what level of pollution they believe it shows and what they think is the cause of it.

Pupils should use the River quality website link to categorise the stream:

http://www.environment-agency.gov.uk/homeandleisure/37811.aspx
	Information on indicator species can be easily found in most A level biology text books alternatively the Field Studies Council (FSC) produces good publications covering freshwater sampling.


	


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

	The use of colour in analysing water
	Starter – Stimulus picture of a beaker of water, accompanied by the question – what’s in the water?  Pupils write down their ideas.

Go through what can be found in water to include dissolved oxygen, dissolved and suspended solids (mud, clay, etc) and ensure pupils are clear about the differences between dissolved and suspended solids.

Explain what the term ‘turbidity’ means and ask pupils to consider how this could be measured.

Explain how to measure turbidity and pupils conduct an experiment to determine the turbidity of 3 sources of water.

Homework – pupils can be given a data sheet designed to allow them to interpret data on measurements of dissolved and suspended solids in a water sample.
	3 samples of water with differing amounts of suspended solids.  Alternatively water samples could be obtained from a local pond.

Turbidity tubes

(Technicians could make their own turbidity tubes with measuring cylinders and a secchi disc stuck to the bottom).

A good factsheet on turbidity of water

http://www.who.int/water_sanitation_health/hygiene/emergencies/fs2_33.pdf
	Areas 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

	Observation and measurement – visual examination
	Starter - Pupils work independently on this activity and do not share their ideas with each other.

Project an image of a pond to help pupils visualise the task. Imagine you are a member of the environment agency and your job is to check the quality of water in a local pond.  You can visit the pond and must report your findings to your team.  Write down the method you will use to record your findings.  Ask each pupil in turn to give their answer, hopefully this will draw out the four different ways that information can be recorded – written descriptions, drawings, photographs and videos.

Place students into 4 groups.  Each group will look at one of the above methods and report back to the rest of the class. They should be given an example or two of the above methods and decide on a strength and weakness of using the method.

Provide pictures of the same object one that is in focus and the second which isn’t. They must look for the better image and explain their choice. Use this to develop a discussion about the importance of contrast, magnification and depth of field when using an image.

Pupils can practice this skill through the provision of more examples; they should compare and contrast the pictures (old past papers may be a good source of images)
	Useful website:

http://www.digital-photography-school.com/a-fresh-look-at-depth-of-field-using-foreground-to-achieve-creative-depth-of-field
	


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

	Observation and measurement-  linear scale and area
	Starter - Circus activity taking measurements using different scales.  Measure the length of the room, the height of the table, the size of an exercise book, etc

Discuss why it may be necessary to make an estimate of a reading taken between graduations.

Demonstrate the use of vernier callipers to improve the precision of the measurements

Pupils should be given a net of a cube on card which they can cut out to construct the cube.  Discuss how they could calculate the area of one side of the cube. Once the area has been calculated the must work out how they can calculate the surface area of the entire cube.

Project an image of the Gherkin in London – Task - applying their knowledge of area they can be given some information on the Gherkin building in London, which is entirely made out of 7,429 flat triangular sheets of glass. They must calculate the total area of glass used in the building (24000m2).

Plenary – ask pupils to explain why a calculated area has a greater uncertainty than the measured length.

Homework – past paper questions 
	Metre rulers

30cm rulers

Vernier callipers

Various objects to measure

Cube net on card

Scissors and glue

Calculators
	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

	Observation and measurement – understanding terms associated with measurements
	Starter – Terminology card sort, match the definition to the term (accuracy, precision, random error, systematic error, reproducibility, repeatability). Discuss the answers and explain the terms potentially through examples.

Data exercise using mock experimental data to allow pupils to apply the terminology - measurements supplied should be designed to ensure questions posed can cover accuracy and precision of data, systematic and random errors, reproducibility and repeatability.

Plenary – repeat the starter card sort to ensure students are clear on the terms above.
	
	Higher candidates only


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

	Environmental scientists – climate change  and oceans
	Starter – Climate Change – What can you remember.  Short quiz requiring True or False answers can be used to quickly check pupils’ prior knowledge of climate change.

Recap the main points surrounding climate change through a Power Point.

Pupils read the news article – Warmer Oceans storing climate change danger: http://www.guardian.co.uk/environment/2006/nov/29/climatechange.climatechangeenvironment. They must summarise why scientists are so concerned.
Watch the following Video - Marine ecosystem under threat to introduce Coral bleaching as a consequence of climate change: http://www.dailymotion.com/video/xa3fs6_marine-ecosystem-under-threat_news. This will introduce the rest of the lesson(s)
Discuss coral bleaching with pupils and explain its significance to the marine ecosystem.

Pupils produce a PowerPoint  to show the effect of climate change on organisms found in the ocean – may be worth giving them pointers on species to look at:

Coral reefs

Zooplankton

Leatherback turtle

Blue fin tuna

Blue Whale

WWF have some excellent resources to help with this element of the specification

http://www.wwf.org.uk/wwf_articles.cfm?unewsid=3618
	WWF have a range of resources – a simple search combing the words marine organisms and climate change will deliver many sources
	Links can be made to global warming studied in P2 Core science

Some material may need to be adapted to make it more accessible to pupils


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

	
	http://www.wwf.org.uk/filelibrary/pdf/int_hotfish_ma.pdf
http://www.wwf.org.uk/filelibrary/pdf/bluewhale.pdf
Success Criteria should be generated to enable pupils to produce their presentation.

Pupils should then present this to the class.

Plenary – consolidation worksheet highlighting why environmental scientists sample organisms in the ocean
	
	


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

	The use of colour in analysing soil
	Starter – Quick recap of pH scale - project colour version – pupils identify pH 1 – 14, acid/alkali and neutral area

Setting the scene

Farmer Joe has 3 fields – he wants to grow tomatoes but they need slightly acidic soil.

Ask pupils to discuss how Joe could decide which field to use.

Introduce the practical

Joe knows there are 3 tests he could use to find out the pH of his soil.

Your task is to use the 3 tests and then decide which test you think is best and why:

Test 1: Litmus

Test 2: Universal Indicator

Test 3: Probe

Pupils will require instructions on how to conduct the 3 tests and a table to record their results and determine the pH of the samples.

On completion of the practical discuss with pupils which test they believe is best and why.

Introduce the terms:

Qualitative

Semi qualitative

Quantitative

Pupils must assign each term to one of the tests.

Homework – Worksheet designed to enable pupils to interpret data and the use of test kits in environmental monitoring.
	
	


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

	People and their organisations environmental protection
	Revisit work conducted previously on the role of the environment agency in detecting water pollution.

Explain that the environment agency has a number of other roles.  Ask pupils what other roles they may play in environmental protection.

Introduce their role in protecting wildlife through the following video clip:

How otters came back from the brink

http://www.environment-agency.gov.uk/homeandleisure/wildlife/124263.aspx 
Issue pupils with the following article – they must read the article and highlight the role played by the environment agency.

Environment Agency investigating massive fish kill in River Line, East Sussex

http://www.environment-agency.gov.uk/news/122684.aspx?page=3&month=8&year=
2010

Finally students can be introduced to their role in flood protection – show pupils the following video - Cumbria Floods

http://www.environment-agency.gov.uk/homeandleisure/floods/124901.aspx
Pupils can identify how they are helping prevent floods.

Plenary – (ICT) Pupils can take the discovery quiz which highlights some of the challenges facing the environment agency:

http://www.environment-agency.gov.uk/jobs/120096.aspx
	Access to computers and the internet.
	


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

	People and their organisations - Air Pollution
	Starter – Stimulus picture of a large industrial chimney with smoke billowing out.  Pupils must write down what it makes them think about.

Show pupils a Lowry painting to demonstrate that the problem of air pollution is nothing new.

http://worldartresources.com/blog/category/landscape-artists/
Introuce the term ‘Air quality’ – what does this term mean?

Using the Defra website pupils can find out what the air quality is like in their region.

They can then complete a worksheet on what the rating means and look at how the overall air pollution index is calculated

http://uk-air.defra.gov.uk/
Pupils can then consider how air quality is measured and monitored.

Plenary – Compare air pollution in this country with other cities across the world for example Hong Kong or look at the concerns about the air quality of Bejing prior to the 2008 Olympics.

Useful article - http://news.bbc.co.uk/sport1/hi/front_page/6934955.stm
	Access to computers and internet or iPods
	Links to Core Science C1 – Air Quality


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

	People and Organisation – Practitioners involved in environmental protection
	Starter - Odd one out – Generate a list of practitioners studied during the topic and add an extra name to the list. Pupils decide which the odd one is out and why.

Pupils should chose one practitioner that has been mentioned during the scheme of lessons to produce a poster to inform others about their role in environmental protection, identifying the scientific and technical skills that they use on a daily basis. Generate some success criteria so pupils are clear on the important aspects to include in poster.

Pupils can then display their poster and using a generic worksheet, class members can summarise the key points for 2 other practitioners.
	
	


Sample Lesson Plan

GCSE Additional Applied Science J251

A191: Science and Society – A3: Monitoring and protecting the environment

Setting the scene
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

	10 minutes
	Starter –What’s the story Pupils should be shown images of a river taken at different parts, one area could show an area where there is a large amount of litter, another area very clean with plenty of life, a third area where there is an outlet pipe and a fourth area where there seems to be little life and the water appears anoxic.

Pupils should initially describe what they see and then try to explain what it all means.

Images can be found easily on the internet.  A few suggestions are given below.

Litter image -http://adsoftheworld.com/media/print/wwf_river_pollution_dissolvent?size=_original
Clean river image –

http://thegreenvillage.co.uk/news/new-eu-river-quality-standards-show-the-uks-rivers-are-below-par-965/
or http://www.goallover.org/wwf-reports-that-uk-rivers-are-in-danger/7417
Outlet pipe into river – 

http://pubs.usgs.gov/circ/circ1209/major_findings.htm
Anoxic conditions –

http://www.alken-murray.com/CHRIVER.htm


	Time
	Content

	5 minutes
	As many pupils will assume there is pollution which is causing the lack of life in one area, they may also deduce it is the outlet pipe causing it – use this to generate a discussion regarding how they could prove this is the case.

	10 minutes
	The Environment Agency 

Introduce the environment agency and their role in monitoring water through an article which looks at a company that has been fined for water pollution – Frederick Dairies Ltd fined £12000 over pollution of River Tawd.

http://www.environment-agency.gov.uk/news/121373.aspx?page=8&month=7&year=2010
Read through the article, highlighting in different colours, the problem, the cause of the problem, the role of the environment agency and the consequence.

	15 minutes
	How do the scientists prove that a river is polluted? Discuss the need to take samples for analysis –pupils should work in small groups to discuss how they could sample a river.  A card sort activity could be provided showing pictures of the main stages and a description of what each stage entails

	15 minutes
	Ask pupils to consider what is meant by the term representative samples, what may be required on the labelling of samples , how change and deterioration could be prevented for example placing in a cold dark container to prevent photosynthesis taking place as this would increase the levels of oxygen in the sample, how is contamination avoided – use of clean equipment and sample bottles sealing correctly, how tampering of samples is avoided – technique used to seal samples and procedures undertaken if they are to be accessed by people – signing out etc.


Consolidation
	Time
	Content

	5 minutes
	Plenary – project the image from the WWF river pollution campaign and ask what the purpose of the picture is.  Discuss with the class the impact of this picture. http://adsoftheworld.com/media/print/wwf_river_pollution_dissolvent?size=_original
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