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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 Biology B J263
Module B4: It’s A Green World
Topic: B4a Ecology in the local environment

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

	Sampling techniques
	Starter: ask pupils to create an ecology dictionary. Give them words and ask them first to write definitions from what they know. 


	
	This topic is ideally taught in spring/summer term. If school grounds are limited, it may be advisable to take pupils off the school site to have experience with the equipment and practical techniques

	Biodiversity
	Show pupils a picture of an urban and rural landscape. Ask them to predict which has the most different species (biodiversity) and discuss their answers.

Give pupils information about the number of species in natural forests and lakes and forestry plantations and fish farms. Ask them to compare the data and formulate a scientific report about their findings (this could be done on the internet). HT should compare the two AND explain reasons for the differences. 

End the lesson by asking pupils to decide which is batter in terms of number of species, habitat and variety – man made or natural habitats.

The more able could also be asked to consider why we need man made habitats anyway.
	Article about declining biodiversity

http://www.livescience.com/96-biodiversity-declining-unprecedented-rate.html
Useful higher level poster comparing man made and natural ponds.
http://www.bnl.gov/esd/wildlife/PDF/Research_papers/Soehl_poster.pdf
information on woodland biodiversity

http://www.nhm.ac.uk/nature-online/british-natural-history/british-habitats/oak-woodland/index.html
	


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

	Sampling techniques 
	Show pupils the equipment used for biological sampling. Working in pairs, pupils decide what each piece could be used for. 

Give out a list of what each is actually used for (include pooters; transect lines, quadrats as a minimum).
Suggest this is split into foundation/higher:

All pupils – could use and need to describe the use of pooters, nets, pitfall traps and quadrats by studying a local habitat if available. They should use or at least understand the use of quadrats to scale up from small area and make population size estimates. Mark-release-recapture can be used to estimate and calculate animal population size (use small marked squares of paper if real animals not possible).
HT pupils – Describe how sample size can affect population estimate and the assumptions the technique makes. 

If possible, take pupils into the school grounds and carry out a survey of the local habitat using the appropriate techniques and recording the results. 

If time/space not available, the activity from biology corner can be used to simulate a capture recapture technique. 

HT- pupils from their habitats they have studied or from ones shown to them get them to identify how ‘zonation’ is evident from the changes in distribution of species across a habitat and link to changes in abiotic factors such as light, temperature or water availability etc. 

HT pupils – show them examples of self supporting ecosystems and compare to man made ecosystems such as aquarium that are not self supporting and get pupils to suggest the differences.

HOMEWORK: Prepare a leaflet, poster or model about one habitat or biome of their choice including information about all organisms within it.
	http://www.biologycorner.com/worksheets/estimating_population_size.html
Sampling equipment

Quadrates, tape measures, pooters


	If a real outside habitat is not available, biomes can be set up/purchased to demonstrate the idea of different habitats.

Pupils can also use sampling techniques inside – small squares of paper of different colour can be scattered at random and pupils use quadrats to analyse the distribution.


Topic: B4b Photosynthesis
Suggested Teaching Time: 2-3 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Photosynthesis 
	Pupils should know the photosynthesis equation. Have them rearrange the words and symbols of the equation into the correct order.

Explain that the theory of photosynthesis developed over a long period of time.

Give pupils information about the work of Greek scientists, Van Helmont and Joseph Priestly. Ask pupils, in pairs, to explain how each relates to photosynthesis and who got what right and wrong.

Give pupils the biology corner activity and have them work in pairs to design an experiment to disprove the ideas of Greek scientists.

If time permits, set up the experiment and record the results over a series of weeks

HOMEWORK: Pupils write a news article written in the time of one of the scientists’ studies in the lesson explaining their theories but suggesting why they (the author) think they might be wrong.
	Entertaining song to play as pupils enter the room

http://www.youtube.com/watch?v=LgYPeeABoUs
Worksheet investigating where plants get nutrients from

http://www.biologycorner.com/worksheets/plantfood.html
Good article for information on development of photosynthesis ideas (needs high literacy levels)

http://staff.tuhsd.k12.az.us/gfoster/standard/botphoto.htm
excellent source of video clips for all aspects of photosynthesis

http://www.bbc.co.uk/apps/ifl/learningzone/clips/queryengine?ContentType=text%2Fhtml%3B+charset%3Dutf-8&SuppressCaching=1&page=1&pagesize=12&results=search&config=results_pre&attrib_1=SCHOOL_LEVEL_NAME&oper_1=eq&val_1_1=&attrib_2=SUBJECT_NAME&oper_2=eq&val_2_1=&attrib_3=TOPIC&oper_3=eq&val_3_1=&attrib_4=SearchText&oper_4=eq&val_4_1=photosynthesis
	This lesson gives a good opportunity to develop the research skills that pupils will need for the Controlled Assessment part of the qualification.

Fundamental Scientific Processes (FSP): Comparing opposing views; explain how a scientific idea has changed as new evidence has been found; development of new scientific explanations.


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

	Photosynthesis 
	Recap the photosynthesis equation.

Give each pupil one of the ingredients or products of photosynthesis (glucose, oxygen, carbon dioxide, sunlight, water, chlorophyll) and have them use text books and other resources to explain where the source comes from and what it’s role is and, if appropriate, what happens to it.

Once pupils have shared this with their small groups, show pupils a series of pictures all related to starch (bread, potato, leaf etc) and ask pupils to work out the connection between them.

Ask them to produce a poster which explains how photosynthesis makes glucose and then how the glucose is used.

(Include the use of glucose for energy, growth and storage.)

HT- pupils should be able to describe advantages of insoluble starch for storage. 

HT – Pupils need to describe how experiments with isotopes have shown that the oxygen produced comes from the water taken in by plant.

HT- Use a diagram to explain to pupils or get them to arrange stages into correct order to show two stages of photosynthesis including light energy to split water and then carbon dioxide gas combining with hydrogen to make glucose.

Finish the session by recapping photosynthesis to consolidate learning and also explain that plants also respire, pointing out that this reaction is the converse of photosynthesis and explain why this happens.
	Worksheet on where plants get their food from (if not used earlier)

http://www.biologycorner.com/worksheets/plantfood.html
Nice lower ability animation to explain and discuss photosynthesis

http://www.pbs.org/wgbh/nova/methuselah/phot_flash.html

	


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

	Photosynthesis 
	Ask pupils to describe the things which plants need to grow. Ask them to briefly describe in writing the ideal habitat in which to grow bean plants.

FT: Set pupils the project of designing an experiment to show why growing plants in a greenhouse means we get a higher yield more quickly.
Standard and HT: Have pupils predict what would happen if carbon dioxide, light and temperature levels are changed in a greenhouse. 

Have pupils complete one of the biology corner worksheet opposite and/or hand out data on the amount of oxygen produced at different light, carbon dioxide and temperature levels.

Ask pupils to draw graphs of the information and then re-read their earlier predictions, making corrections in a different colour pen.

HT- pupils could be shown data on light absorption by different pigments (chlorophyll a and b, carotene and xanthophyll to explain how this maximises use of energy from the sun. 

HOMEWORK: Have pupils find out about one application of biotechnology which needs to use information about photosynthesis e.g. growing peppers in Belgium, growing strawberries out of season etc, and prepare an information leaflet about this.
	Two excellent activities  to investigate photosynthesis

http://www.biologycorner.com/worksheets/waterweed_sim2.html
http://www.biologycorner.com/worksheets/photosynthesis_sim.html

	This lesson needs ICT but the information could be given as a series of tables and pupils be asked to draw graphs of each set of data.
This lesson gives a good opportunity to develop the planning skills (including producing a hypothesis) that pupils will need for the Controlled Assessment part of the qualification.

Fundamental Scientific Processes (FSP): Presents data as tables, graphs. Identifies trends in data and processes data using simple statistical methods.


Topic: B4c Leaves and photosynthesis
Suggested Teaching Time: 1 - 2 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Photosynthesis and leaves 
	Explain that plants are made of many different parts and that each part is made of different elements.

Lower ability could be given a diagram to label/colour.

Have pupils complete the biology corner work sheet to fully understand the parts of a plant and their function.

Give pupils a number of leaves from different plants (either one each or a selection between small groups) ask them to list the adaptations they think each leaf has for the job it does.

If time, pupils can examine the lower leaf surface under a microscope and make nail varnish impressions of the stomata to look at under the microscope.

Explain the features, having pupils list their ideas too, and then ask pupils to design the ideal leaf, including explanations of what makes it ‘perfect’.
It is important to mention:

· waxy cuticle

· upper and lower epidermis (HT that it is transparent)

· palisade and spongy mesophyll layers (HT that palisade contains most chloroplasts)

· stomata and guard cells

· vascular bundle

HT - air spaces in spongy mesophyll and their function

HT - internal SA to Vol ratio being high

Have pupils end by writing a paragraph to explain how leaves are adapted for efficient photosynthesis.

	http://www.biologycorner.com/worksheets/helpwanted.html
Microscopes

Nail varnish

Leaves

Plants


	Slides for looking at stomata can be pre-prepared.
HT need to consider data on the absorption of light by photosynthetic pigments – which may have been covered in B4b.


Topic: B4d Diffusion and osmosis
Suggested Teaching Time: 2-3 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Diffusion and osmosis
	Start off by spraying perfume or putting scented oil on cotton wool on a warm radiator.

Ask pupils to describe, using ideas about particles, what they think is happening to allow them to smell the scent.

Ask pupils to discuss their ideas and, on their tables, come up with what they feel is the correct idea.

Give them the correct definition of why it happens and explain in terms of particles, linking it to the idea of things moving in and out of cells (a picture/video could be shown).
Have pupils write a definition of diffusion as ‘the movement of a substance from a region of high concentration to a low concentration.

For all but FT, have pupils write a storyboard explaining, using the particles idea, of the steps involved in diffusion through cell membranes. 
HT also should explain that a:
       shorter distance

       greater concentration gradient

       greater surface area

increase the rate of diffusion and why in their storyboard.

Pupils can then set up the experiment in the biology corner worksheet, explaining their results/completing the sheet as homework.
	Clip to show diffusion through cell membranes

http://www.bbc.co.uk/learningzone/clips/the-cell-membrane/10644.html
Investigation into diffusion using starch and iodine – works very well

http://www.biologycorner.com/worksheets/diffusionlab.html

	Fundamental Scientific Processes (FSP): Explain a scientific process, using ideas or models.
This lesson gives a good opportunity to develop the planning and practical skills that pupils will need for the Controlled Assessment part of the qualification.




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

	Diffusion and osmosis


	Recall that diffusion is the movement of particles from a low to a high concentration. Show them an animation of osmosis and ask them to explain the difference between diffusion and osmosis

Give pupils a definition of osmosis as ‘the movement of water through a partially permeable membrane from an area of high water concentration (dilute) to an area of low water concentration (concentrated).

Ensure pupils make the link between the keywords ‘partially permeable membrane’ being the membrane of cells in living organisms. 

Higher tier pupils to understand that movement by osmosis is a random movement of individual particles. 

HT – show pupils diagrams representing potato chips in sugar solutions and showing the concentration of solution inside and outside the cells. Get pupils to predict which way OVERALL movement of water will occur by osmosis. 

Show pupils plants that have wilted (drooped) and get them to explain why to help them understand the effect lack of water has on a plant. 

Show pupils animals cells that have gained and lost too much water compared to normal cells and ask pupils to describe what they can see has happened to the cells. 

FT and HT pupils to link the images to the idea that water pressure increases due to water entry by osmosis and this creates turgor pressure to support the cell.

HT- pupils link the diagrams to the key words flaccid, plasmolysed, crenation and lysis.

Carry out one of the biology corner activities  or the osmosis and potato chip experiment (SAPS) (visking tubing or potato chips in different sugar solution concentrations)
	Good osmosis worksheet 

http://www.biologycorner.com/worksheets/observing_osmosis.html
Choice of three good activities for investigating osmosis, advanced one most suited to higher ability

http://www.biologycorner.com/worksheets/diffusion_lab(advanced).html
http://www.biologycorner.com/worksheets/plants_and_salt.html
Resource for osmosis in potato chip experiment

http://www.saps.org.uk/saps-associates-area/pilot-resources/286-measuring-the-water-potential-of-a-potato-cell
Good plenary crossword

http://www.biologycorner.com/worksheets/diffusion_osmosis_crossword.html

	Pupils very often struggle with osmosis, particularly defining it s movement from dilute to concentrated solutions.

Often kinaesthetic activities such as moving cut outs of water molecules effectively allow more pupils to access the material.

SAPS requires registration (free) to use resources but offers a wide variety of plant science teaching resources.

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

The construction of a hypothesis could be included.
Experimental data obtained from the practical work could then be analysed.



Topic: B4e Transport in plants
Suggested Teaching Time: 2 – 2.5 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Xylem and phloem

Roots

Transport of water


	Set up carnations in water to which a small amount of food colouring has been added. Ask pupils to predict what will happen. 

Hand out diagrams of a section through a plant and have pupils label the xylem and phloem.

· pupils to add the functions of the xylem (movement of water and minerals) and phloem (translocation of sugars )

· HT pupils to add details of xylem structure (thick cellulose cell wall, hollow lumen) and phloem (columns of living cells 

If available, pupils can also observe real plant tissues in pre-prepared microscope slides.

Hand out diagrams of root hair cells and ask pupils to suggest what their function is and how they are adapted for this. If time permits, have pupils set up slides of root hair cells and look at these under microscopes.

Show pupils a short video on why plants need water and then have them complete the UPD8 activity.
	Excellent activity consolidating learning about eater and plants.

http://www.upd8.org.uk/activity/168/Parched-Summer.html
Clear labelled diagram of section through a stem

http://click4biology.info/c4b/9/images/9.1/stemts.gif
Short but informative video on why plants need water.

http://www.bbc.co.uk/learningzone/clips/why-do-plants-need-water/65.html
Microscopes and slides (pre-prepared)
	Usually, carnations will become coloured after approx 24 hours (white carnations work best).
UPD8 needs you to register to download the activities but this is free.


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

	Transpiration (1 hour)
	Recap how water moves through a plant and have pupils write a summary (or draw a diagram) of waters’ path from root to stomata as a starter to the lesson. 

From a leaf diagram pupils can label the leaf to show waxy cuticle and small number of stomata on upper surface compared to lower leaf. 

HT- pupils to describe how guard cell turgidity regulates stomatal aperture.

Pupils to write a definition of transpiration as ‘evaporation and diffusion of water from inside the leaves’. Explain to pupils the key function of transpiration is to aid cooling, photosynthesis, support and movement of minerals.

Ask pupils to consider what might affect how quickly the water moves through the plant and how they could test this.

Hand out the practical sheets (Biology corner is a simple version, SAPS is more complex to set up)

Have pupils carry out the experiment and write a conclusion. 

FT pupils to describe how transpiration is affected by light intensity, temp, air movement, humidity.

HT pupils to explain why the above factors increase transpiration. 

HOMEWORK: Pupils write a guide called ‘Growing plants, handy hints and tips’ in which they offer advice to new gardeners on how to make sure plants get enough food and water and don’t dry out.
	Basic and uncomplicated worksheet for measuring transpiration, will need amending to add on testing the effect of different factors

http://www.biologycorner.com/worksheets/leaf_transpiration.html
More advanced method for measuring transpiration (needs potometers)

http://www.saps.org.uk/secondary/teaching-resources/115-comparison-of-transpiration-rates

	Potometers can often be clumsy to set up and are suited to higher ability pupils.

SAPS sheet needs registration (free) to download.
This lesson gives a good opportunity to develop the skills that pupils will need for the Controlled Assessment part of the qualification.




Topic: B4f Plants need minerals
Suggested Teaching Time: 2 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Plant minerals, fertilisers
	Start by showing pupils a label from a fertilizer bag and ask them to decide what nutrients plants need.

Show them the video clip from BBC learning zone and have them make notes during the clip.

Give pupils data from several brands of NPK fertilizer. Tell them they have three plants, one deficient in N, one deficient in P and one deficient in K and ask them to look at the labels and work out which has the highest concentration of which nutrient and assign a fertiliser to each plant.

Have pupils write explanations for why plants need each type of mineral (N for proteins for cell growth, P for respiration and growth, K for respiration and photosynthesis, Mg for photosynthesis).
 HT should explain what compounds these minerals are used to make:

- nitrogen for amino acids

- phosphorus for DNA and cell membrane

 - potassium for enzymes 

 - magnesium for chlorophyll

HOMEWORK: Investigate how fertilizers are made and produce a flow diagram to show how one type is made.
	Useful PowerPoint about plant nutrients

http://www.authorstream.com/Presentation/kaminis-142423-plant-mineral-requirements-minerals-plants-food-lesson-education-ppt-powerpoint/
Information about how fertilisers are made

http://www.bbc.co.uk/schools/gcsebitesize/science/add_gateway/chemical/fertilisersrev2.shtml
Excellent detailed clip (short) on plant fertilizers and nutrients.

http://www.bbc.co.uk/learningzone/clips/plant-growth-soil-and-nutrients/213.html

	FSP – evaluate a claim


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

	Mineral deficiencies and absorption 
	Recap plant nutrients and their functions and ask pupils to predict the effects on plants deficient in each mineral individually.

Hand out the information from BBC bitesize and the pictures of the mineral deficiencies and have pupils plan ONLY an experiment to prove that the information they have is correct (they should plan to grow plants in soil depleted of just one element).
Ask pupils to consider how these minerals get into the plant and have them write ‘The story of Minnie the mineral’ describing each step by which minerals get from the ground, dissolved in solution in the soil  and into the plant through root hair cells (root hair cells by active transport (HT)).
HT to describe the detail of active transport to include movement of substances from low to high concentration against gradient across membrane using energy from respiration.
	Information on plant nutrient deficiencies

http://www.bbc.co.uk/schools/gcsebitesize/science/add_gateway/greenworld/plantmineralsrev1.shtml
Useful colour picture of symptoms of mineral deficiencies.

http://www.omafra.gov.on.ca/english/crops/field/news/croppest/2007/12cpo07a3f1.jpg
UPD8 activity looking at seed banks consolidating learning on the needs of plants.

http://www.upd8.org.uk/activity/177/Arctic-seed-bank.html

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




Topic: B4g Decay
Suggested Teaching Time: 2 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Decay 
	Show pupils the clip from BBC learning zone and have them describe in their own words what is happening.

Explain the meaning of key words:
· decay

· microorganism

· decomposers

· detrivores 
and what they do and how they increase rate of decay through increasing surface area. 

Saprophytes  and what they do and the principles of extracellular digestion (HT only).
Have pupils re-explain in a second paragraph what is happening to the decaying food.

Discuss why decay is important – have pupils suggest reasons (see PowerPoint in resources) and have pupils make brief notes.
Ask pupils to plan an experiment to show that detrivores, decomposers and fungi cause decay.

Ask pupils to predict under what conditions decay happens most readily and the reasons for this. Use text books to have pupils write a ‘recipe card for perfect decay’. HT should ensure that they explain why changing temperature, oxygen concentration and water effect the decay rate. 

Once pupils have grasped the idea of decay, ask them to consider ways in which decay can be slowed down.
	Excellent clip of time lapse decay of fruit.

http://www.bbc.co.uk/learningzone/clips/decaying-fruit/862.html
Good basic PowerPoint on the importance of decay

http://www.tes.co.uk/teaching-resource/decay-6028532/
Some good longer practicals that could be done if time permits. 

http://pzweb.harvard.edu/ucp/curriculum/ecosystems/s2_lessonplan.htm

	TES needs registration to download resources but this is free.



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

	
	Have each pupil investigate one method of preservation of food ( canning, cooling, freezing, drying, salting/adding sugar, adding vinegar) and produce information about how they reduce the rate of decay (this could be done on computers or as homework) and devise 5 questions on their method.

Pupils then share their information with others and answer the questions as set by others in the group.
	
	Research opportunities.



Topic: B4h Farming
Suggested Teaching Time: 2-3 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Farming pesticides 
	Show the video clip and ask pupils to take notes during the video.

Show pupils a variety of pesticides (or pictures of these) For HT have pupils examine the packaging and look at the ingredients and safety precautions.

Read (individually or as a group) some prepared resources (examples in the resources section)

Ask pupils to produce a 250-500 word essay (depending on ability) about the use of pesticides. 

Have pupils read each other’s essays and give it “2 stars and a wish” (2 good points and something they could improve). If time allows, have pupils swap a second time.

HOMEWORK: Have pupils find a news article about pesticides and write a summary of the article.
	Good starter clip about pesticides and food chains

http://www.bbc.co.uk/learningzone/clips/pesticides-and-the-food-chain/198.html
http://www.tes.co.uk/ResourceDetail.aspx?storyCode=6037151
Excellent website full of resources and information on farming and countryside education

http://www.face-online.org.uk/
Info on pesticides from UK .GOV

http://www.pesticides.gov.uk/about_pesticides.asp?id=219

	If bringing pesticide containers into school, follow appropriate safety procedures and ensure that packages are empty and clean.

Ensure pupils know the dangers of pesticides.
Fundamental Scientific Processes (FSP): Arguments for and against a scientific development and its impact on people and the environment; ways of limiting risks; recognising benefits.


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

	Intensive farming 
	Ask pupils to suggest what an intensive farm is.

Show them pictures of intensive chicken farms and free range and ask them to consider the images.

Follow the lesson plan from the RSPCA ensuring that HT consider the efficiency of intensive farming as increased due to less energy expenditure at each trophic level.

Once the idea of intensive farming has been considered and pupils have explored the ethical issues surrounding intensive farming, all but FT need to consider Hydroponics.

Show pupils an orchid (or picture of one) or a spider plant rooted in just water.

Ask pupils how they think the plants can grow even though there is no soil (link back to earlier lessons where they investigated the nutrients from soil)

Have pupils create a poster or PowerPoint (ICT) to explain the uses and mode of action of hydroponics. They could be given printed information, use text books or the internet to find out their information.

HT must also consider the advantages and disadvantages to include:
· control of minerals and disease

· lack of support for plant

· requirement for fertilisers
	http://www.rspca.org.uk/education/teachers/lessonplandetails/-/education/FarmingDoTheySuffer/section/aimsObjectives
Excellent website full of resources and information on farming and countryside education

http://www.face-online.org.uk/

	When discussing hydroponics, it may be worth remembering that cannabis is a plant grown through hydroponics and care should b taken if pupils are allowed to research the topic online.
Fundamental Scientific Processes (FSP): Ways in which values of society have influenced the development of science and technology.




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

	Organic farming
	Show pupils pictures of crops, farm animals and food packaging of ‘organic’ food. Actual items of organic food could be brought in.

Ask pupils what they think the word organic means. 

Recap what they learnt about farming in the previous lesson and hand out copies of the teaching resource ‘organic farming’

Ask pupils to work in groups to produce a radio script about organic farming. 

They must include a definition for organic farming and all but very low ability must describe organic farming techniques (use of animal manure, crop rotation, weeding and seed planting times). One person from each team should also investigate biological pest control and compare and contrast it with pesticide control, explaining how it may affect other food chains.

They should also explain in their script the advantages and disadvantages of organic farming.

End the lesson by having pupils perform their script as radio presenters. This can be recorded and other pupils mark them on content, presentation and style.

HOMEWORK: have pupils produce a 'farming for beginners' guide to summarise all they have learnt about farming including organic, intensive, pesticides, hydroponics and fertilizers.
	http://www.tes.co.uk/teaching-resource/Organic-Farming-6068386/
Excellent website full of resources and information on farming and countryside education

http://www.face-online.org.uk/

	If possible, a visit to a farm could be arranged and pupils write a report on their visit.
Fundamental Scientific Processes (FSP): Evaluate a claim/opinion in terms of its link to scientific evidence.


Sample Lesson Plan

GCSE Gateway Science Biology B J263
Module B4 It’s A Green World
Item B4a: Ecology in the local environment
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
	Be able to understand key ecology words

	Objective 2
	Identify natural and artificial ecosystems

	Objective 3
	Be able to explain how ecological sampling equipment is used

	Objective 4
	Be able to describe and explain how to estimate population size using capture/recapture techniques

	Objective 5
	Be able to explain the effects of population size on the effectiveness of capture/recapture (HT)


Recap of Previous Experience and Prior Knowledge

From KS3, and other modules, pupils will know about food chains and webs and should be able to describe how one organism may affect another within a habitat. They should also know a number of terms associated with ecology.
	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Introduction/Starter
	

	5

5
	Give pupils a list of key words on paper (ecosystem, habitat, community, population, organism, abiotic, species, cultivated) Ask pupils to write definitions for those they know, guess the rest and put stars by ones they have no comprehension of. 

After 5 minutes, ask pupils to share with their tables and see how many they are still unsure of. 

Go through the correct answers.
Hand out the list of correct definitions and either have pupils correct their own or use the pre-prepared list.
(lower ability could be given this activity as a card sort and match definition to word)
	Recall meanings of familiar words and guess at meanings of unfamiliar ones

Working with others to check knowledge and enhance understanding of some words.

Checking their own answers and writing correct definitions for those they’re unsure of.
	Lists of key words with writing space

Correct list with definitions
	Assessing prior knowledge

Assessment of understanding of key terms for the topic.

	Main
	

	10
	Show pupils a picture of a specific habitat (could be school grounds if they are to be used or a tidal shore etc). Ask them to answer the question ‘how could we work out the number of animals in this habitat?

Have them work in pairs to come up with their own idea for how this could be done. Reinforce that you are expecting a ‘good guess’ rather than the right answer.
	Working to suggest how unknown equipment could be used to work out population sizes.

Preparing a plan for how to work out the numbers of animals in a population.
	
	What pupils already know/can work out 

	10
	Have pupils give their ideas in on paper and keep until the plenary.

Show clip 1 (9 minutes) OR give a teacher explanation of capture/recapture for lower ability. 


	Listening to explanations of capture/recapture.
	Clip 1
	

	20
	Hand out sheets from the biology corner website. Have pupils work through these to get a full understanding of how the technique works. 

HT pupils should also be given the questions

 ‘How might population size affect the accuracy of the technique’?
What assumptions are we making in this technique?

	Working through worksheet on capture –recapture

Pupils develop their understanding of the technique through answering questions and doing tasks on the method.

HT pupils consider the additional questions and record their answers on the sheet
	http://www.biologycorner.com/worksheets/estimating_population_size.html

	Answering questions on a prepared sheet.

	
	

	10
	Give pupils back their original explanations of how to work out population size. Have them work as their original pairs to correct what they wrote first time. 
	Pupils consolidate their understanding by correcting original assumptions and marking their own work
	
	Assessment of learning during the lesson.
Self assessment and correction of earlier answers.


URLs for clips:
Clip 1 http://www.youtube.com/watch?v=8kLW3vjXixk
Key words:
Population, transect, capture recapture, ecosystem, quadrat, habitat, environment, species
GATEWAY SCIENCE SUITE
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