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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 B3: Living and Growing
Topic: B3a Molecules of life
Suggested Teaching Time: 3 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	DNA chromosomes and cells
	Recap the structure of animal cells.

Prepare a cheek cell slide and have pupils look at what they see when compared to a diagram and have them label key parts.

Refer to mitochondria and link the location, concentration and structure of mitochondria to their basic function.
Show pictures of liver cells, muscle cells and cheek cells where you can see the mitochondria.  Get pupils to identify the mitochondria and suggest why liver and muscle cells need more mitochondria than other types of cell.
Recap the respiration equation if needed and link this to mitochondria function.
	www.childrensuniversity.manchester.ac.uk/interactives/history/egypt/discovermore/images/dna.jpg

	


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

	DNA chromosomes and cells

Structure of DNA
	Starter: Show animation from GSLC 

Main: Discuss the structure of DNA and if possible show a model.

Hand out a diagram of DNA. Show second animation (what is a gene) on same website and the third (what is a chromosome)

Have pupils create a storyboard to show what the link is between DNA, chromosomes and genes and which shows how DNA makes proteins. (lower ability, give out prepared statements for the storyboard)

HT ONLY Describe ATGC and describe the base pairings.

Being DNA: give pupils cards with A, T, G, C on and ask them to get together in threes. Explain that each group of three makes on amino acid (give out Amino acid cards) and then these join together to make a protein. (stick the AA cards on the board joined together to demonstrate). This information could then go on a storyboard as for standard and lower demand>)

Plenary: Hand out bags of assorted sweets (this could be done also with Lego, paper and string etc) and diagrams of the double helix model of DNA. Ask pupils to make a model of the DNA using the resources given. Then ask them to learn the names for each part from the diagram.
	Full and detailed animation about DNA (basics) the GSLC website has an outstanding range of interactive and other resources for teaching about DNA

http://learn.genetics.utah.edu/content/begin/tour/
Lego

Childrens sweets

Paper

String

Cocktail sticks


	If using sweets, ensure correct health and safety in lab procedures are followed. Use paper towels on the desks if pupils are to eat the sweets afterwards.


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

	Watson and Crick and the discovery of DNA
	Starter: recap the structure of DNA with a true and false game.

The aim of this lesson is independent learning. Any of the resources suggested can be used.

Split pupils into groups.

Give each group an appropriate resource (video, radio, picture, diagram, written) and have them use that resource to create an information leaflet/poster on the discovery of DNA. Ensure that pupils have strict guidelines on what they should include. HT must include the work of other scientists being used to back up the work.
Pupils could also be given ALL the resources to use to create a poster presentation on ‘The discovery of DNA’.
If more time is available, the first link to the dramatised version would be good to show pupils and have them answer a series of questions during the video.

Plenary: Have pupils show their work and describe what they have found out. They could also have a question sheet about the work of Watson and Crick to test learning.
	www.youtube.com/watch?v=bu9vl6yi26s (has part one of ten and links to the other 9 parts)
www.youtube.com/watch?v=duxdfeenqte&feature=related
www.youtube.com/watch?v=sf0yxnafbs8&feature=related
www.bbc.co.uk/history/historic_figures/watson_and_crick.shtml
www.chemheritage.org/discover/chemistry-in-history/themes/biomolecules/dna/watson-crick-wilkins-franklin.aspx
www.nature.com/scitable/topicpage/discovery-of-dna-structure-and-function-watson-397
a selection of radio clips in which Watson and Crick talk about their discovery
www.bbc.co.uk/bbcfour/audiointerviews/profilepages/crickwatson1.shtml
www.dnaftb.org/19/bio.html
a useful timeline of DNA (less words)
http://homepage.smc.edu/hgp/history.htm#timeline
great interactive timeline
www.learner.org/interactives/dna/history.html
a wide range of resources for this topic
www.dnai.org/
www.experiment-resources.com/who-discovered-dna.html
	


Topic: B3b Proteins and mutations
Suggested Teaching Time: 4 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Proteins 
	Starter: Show pupils a variety of proteins /things which contain proteins(pictures and ‘real) e.g. muscles, meat, hair, nails, insulin, enzymes, ‘shampoo’ dog food, pulses, nuts etc and ask pupils to describe what links them. More able pupils could also be asked to group the proteins according to structure, function etc.

Pupils work in groups of two or three to produce a ‘Protein Performance’ – each group is given one of three key proteins (Haemoglobin, collagen or insulin) (LOWER ABILITY) or a choice of structural, hormones, carrier molecules or enzymes to research and produce a short (5 minute) news broadcast on. Give pupils written guidelines for what they should include. Higher ability MUST explain how each protein has its own number and sequence of amino acids which relates to structure and function. Broadcasts can be filmed and graded. As a plenary, have pupils watch back the productions and write down 3 questions about proteins which could be answered from the broadcasts.

Homework: make a 3d model of haemoglobin, insulin or collagen.

(Pupils may need to be shown an example of this and/or given diagrams to follow and possibly resources)

An alternative for lower ability/lack of materials could be to give pupils copy of a face cream advert from a magazine or online and ask them to write about how collagen is used in the beauty industry and what it is used for.
	Click on ‘tour of the basics, what is a protein’ for a good step by step narrated animation on proteins. http://learn.genetics.utah.edu/content/begin/dna/
Cut and stick 3d DAN model to make

www.csiro.au/resources/dna-model-activity.html#build
Cut and stick protein synthesis model (HT)

http://room114.wikispaces.com/pro+syn+models

	


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

	Enzymes (2 hours)
	Starter: Show the reaction between liver and hydrogen peroxide. Ask pupils to suggest why the reaction is quicker than just leaving the hydrogen peroxide open (it would still decompose into water and oxygen) Describe the effect of enzymes and that they are biological catalysts. 

Repeat the experiment with liver that has been iced and liver that has been in a warm (70 0C) water bath for about 10 minutes.

Ask pupils to suggest why the reaction is much slower.

Describe the structure of enzymes as proteins and the idea of the lock and key hypothesis using a diagram.

Have pupils make plasticine models to show the lock and key hypothesis in action.

Give examples of where in biology enzymes are used (respiration, photosynthesis, protein synthesis) and ask them to suggest WHY. (speeds up reactions that would  otherwise take too long)

Carry out an experiment to show how enzymes have an optimum temperature (or pH)

HT Ensure that pupils understand the term ‘denaturing’ and that it is an irreversible change which inhibits enzyme function and that it changes the shape of the active site. HT must also calculate Q10 for a reaction over  10oC range given graphical or numerical data using the formula Q10 = rate at higher temperature
Continued overleaf …
	Liver, high vol hydrogen peroxide.

Good example of amylase experiment www.biotopics.co.uk/nutrition/amylex.html
Higher level enzyme activity using pectinase

www.saps.org.uk/attachments/article/101/saps%20scotland%20fruit%20juice%20production.pdf
Higher level activity using lactase

www.saps.org.uk/attachments/article/132/saps%20scotland%20investigating%20the%20use%20of%20the%20lactase%20enzyme%20to%20convert%20milk%20produc
pH and amylase activity www.practicalbiology.org/areas/intermediate/bio-molecules/factors-affecting-enzyme-activity/investigating-the-effect-of-ph-on-amylase-activity,51,exp.html

	


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

	Enzymes (continued)
	Rate at lower temperature can also be considered.
Plenary: use exam questions where available or alternatively ask pupils to write their own exam question (use an old exam question as an example to follow) based on what they have learnt.

Homework. Pupils find out how enzymes are used in industry.
	
	


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

	Mutations 
	Pose the question ‘What happens when cells go wrong?’

Have pupils hypothesise about what might happen if cells don’t work properly.

Link their ideas to cancer and to birth defects. Show pictures if appropriate.

Give a flow diagram (or have pupils create their own) to show that genes =proteins=tissues=organs.

HT Explain how some genes are switched off and some on in certain cells (insulin is a good example) and that if the wrong genes are switched on or off this can lead to mutation

Explain what mutations are and use cut and stick activities (see resource) to demonstrate this kinaesthetically.

Show causes of mutation (radiation, chemicals, UV light etc)

Ask pupils to try and link mutation to evolution in a written paragraph – Prompts or examples could be given to help here – for example mutation in giraffes thought to have lead to development of longer necks due to selective advantage when feeding. 

HOMEWORK: Have pupils research breast, lung or skin cancer and produce a leaflet which explains the causes, effects and treatments.
	www.lessonplansinc.com/lessonplans/chromosome_mutation_activity.pdf

	When discussing cancer it is very likely that several pupils in any group are personally affected within their families. It is worth talking to the group first and ensuring that pupils are fully informed about the content of the lesson. It is also important to emphasise that cancer is no longer a death sentence but in many cases is a manageable chronic condition.


Topic: B3c Respiration
Suggested Teaching Time: 2.5 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Respiration
	Starter: question and answer about respiration to recap (pupils will have covered in Ks3 and core) and ensure all pupils can recall the respiration equation and function -including providing energy for muscle contraction, protein synthesis, control of body temperature in mammals.
Have all pupils copy the word and symbol equation for respiration onto the middle of an A3 sheet of paper.

Set up a circus of respiration experiments (or data from earlier experiments or from the internet)

Have pupils write down the information in ‘bubbles’ around the outside of the equation.

The information given should be differentiated – HT must include how respiration links to metabolic rate and why and how pH and temp affect rate of reaction. All but lower tier must be able to work out RQ so information on this should be included.


	Respiration experiments
	


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

	Exercise and respiration (1-2 hours)
	Start by asking pupils to clench and unclench their fists first with arm down and then with arm raised. An alternative is to tell pupils to volunteer to win £5 – all they have to do is hold the note at arms length for 3 minutes (while you begin the lesson) This should be almost impossible (make sure you’re clear about holding the arm straight!).
Ask pupils to consider why the muscles tire.
Carry out an experiment into pulse rate and exercise (this could include an investigation into recovery rate).
Analyse the data from the experiment and develop conclusions from the experiment (this could be done using ICT).
For all except FT, link fatigue to anaerobic respiration and give the equation for this.

Alternatively pupils could be given the different parts of the anaerobic equation and then asked to put them into the right order for the equation. Link production of lactic acid to muscles tiring in fist clench experiment.
Pupils should be able to compare the amount of energy released per glucose molecule for aerobic and anaerobic respiration.
Continued overleaf …
	Long (42 minute) video on respiration. Good for lower ability.

http://video.google.com/videoplay?docid=-8614473266241588406#
Good short video linking respiration to diet

www.bbc.co.uk/learningzone/clips/respiration-in-horses/115.html
Basic definition of respiration, good as a starter or pre starter

www.bbc.co.uk/learningzone/clips/what-is-respiration/112.html

	If using pupils as participants, ensure they are safe. Important to check if any suffer from asthma if doing effect of exercise on breathing or pulse rate.


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

	Exercise and respiration (continued)
	HT pupils - from their experiment results and observations of heart rate, breathing rate etc– pupils link fatigue and lactic acid build up to:
· hard exercise causing lack of oxygen in cells

· the incomplete breakdown of glucose

· continued panting replacing oxygen allowing

· aerobic respiration

· increased heart rate ensuring that blood

· carries lactic acid away to the liver.
Homework: Have pupils create a leaflet on lactic acid in exercise.
	
	


Topic: B3d Cell division
Suggested Teaching Time: 2 Hours

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

	Cell division 
	Pose the question: ‘How do we grow from being two different cells to being trillions of cells, all with identical genetic information in them?

Discuss cell reproduction and explain briefly how egg and sperm cells initially fuse and then undergo cell division. This can be modelled with plasticine models. 

From diagrams of sperm cells pupils could label and add functions of the key cell parts including mitochondria and the acrosome. 

Pose the question: ‘How does the number of cells link to the size of an organism? – make link to bigger organisms having more cells than smaller ones (for multi-cellular organism) 

Give pupils a picture of a unicellular organism and a multicellular organism on a piece of A3. Have them work in pairs to explain first the differences and then the advantages of being multicellular, including:

· larger size

· cell differentiation 

· great complexity

This could be explained through the use of diagrams showing large animals and their organ systems and comparing to small simple celled organisms like bacteria. 

HT pupils also need to identify the need for organ systems to provide communication between cells, supply of nutrients to cells and control of exchanges with environment. 
Continued overleaf …
	Excellent self directed sheet to allow pupils to work independently to learn about mitosis and meiosis.

www.tes.co.uk/teaching-resource/mitosis-on-the-internet-6079280/

	If whole class ICT is unavailable, the website is interactive and could be shown on a whiteboard and used as a resource for the lesson.

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

	Cell division (continued)
	Have pupils complete the Mitosis on the internet sheet from the resource. Needs whole class internet access but can work in groups. The worksheet covers all the specification points as shown below.

FT pupils need to understand the principles of mitosis and meiosis including key terms diploid, DNA replication, gametes, haploid, zygote, genes and chromosomes

HT pupils need to explain and understand the key stages of mitosis and meiosis and that cells produced are identical in mitosis but genetically different in meiosis. 

Give pupils exam style questions as plenary to check understanding.
	
	


Topic: B3e The circulatory system
Suggested Teaching Time: 3 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	The heart
	Starter: Have pupils test their own pulse and ask them what is making the pulse. Elicit ideas about the heart and create a heart spider diagram. Pupils could write the word ‘heart’ in their books and write down everything they know (or think they know) about the heart. This can be used to correct any pre-existing misconceptions.

Carry out a heart dissection, have pupils compare what they see and identify parts on a labelled diagram.

Show pupils a video or animation of blood pumping through the heart/body and use a model heart (if available) to further demonstrate this.

Go over the basic anatomy of the heart (except FT) and have pupils write a mnemonic to remember the parts of the heart. 

With standard demand and higher tier pupils ensure they match structure to function including:

· left and right ventricles to pump blood

· left and right atria to receive blood

· semi-lunar, tricuspid and bicuspid valves to

· prevent back

· four main blood vessels of the heart.

Explain why the left ventricle has a thicker muscle wall than the right ventricle.
Continued overleaf …
	Heart dissection kit

The following has numerous clips on the heart and heart function which could be chosen according to the ability/type of group

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=heart

	


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

	The heart (continued)
	HT- ensure pupils understand  the term ‘double circulatory system’ and its advantages to include higher pressure therefore greater flow rate of blood to tissues

Homework: Have pupils research how the heart develops in a foetus and what a ‘hole in the heart’ is.
	
	

	Circulation and blood 
	Starter: show pupils 2 pictures – one of ‘oxygen’ (in a cylinder) and one of a muscle cell. Ask pupils to explain in their own words, step by step, how the oxygen gets to the cells. Use their answers as a guide for the subsequent lesson(s).
Explain the structure and function of arteries, veins and capillaries – have pupils write definitions and diagrams in their books.

It may be possible to get examples of animal arteries and veins in (could be saved from heart dissection).
Discuss how pupils think the oxygen travels in the arteries to where it is needed. Link back to haemoglobin covered earlier in the topic. Draw/project a molecule of haemoglobin on the board and show where oxygen is carried. Discuss the other blood cell types and have pupils draw or make these.

Have pupils ‘being’ red and white blood cells – set up a ‘circulation’ around the classroom with paper boxes acting as ‘cells’ and you acting as ‘lungs’ as pupils (red blood cells) pass you, they collect a red piece of paper (oxygen) take it to the cells where they collect a blue piece of paper (carbon dioxide) some pupils could also be white blood cells and  not collect anything but be told if there is an infection in the cell that they have to go and stand by it.
Continued overleaf …
	Light-hearted and amusing video to show as a pre-starter or during class-work

www.youtube.com/watch?v=-nnhvvrl-xa
Excellent extension video for more able looking at alternative synthetic blood – could be the basis of homework or class activity

http://video.pbs.org/video/1328494674
excellent written resources on what is blood, good for lower ability

http://kidshealth.org/kid/talk/qa/blood.html#

	


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

	Circulation and blood (continued)
	HT – ensure they understand idea of red cell having large surface area to volume ratio.

HT - discuss oxygen forming oxyhaemoglobin in the lungs and the reverse reaction in the tissues. Can be modelled with molymod.

To summarise the whole circulation topic complete.
‘The story of Oscar Oxygen’; have pupils write a story (literacy activity) about how Oscar the Oxygen makes his way from being made by a plant to being used in a person. 


	
	


Topic: B3f Growth and development
Suggested Teaching Time: 2 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Growth 
	Starter: prepare an onion cell slide and have pupils draw what they see and compare this to a diagram of a plant cell. Have them label each part and describe what it does.

Compare plant and bacterial cells using prepared diagrams and information and have pupils make a table to compare the two including differences in how they grow (HT must include differences in DNA)

Explain that animals have finite growth and all parts of the animal grow whereas in plants there can be continual growth and this is restricted to certain parts of the plant – known as ‘meristems’. May be useful to show a picture of a giant redwood tree to demonstrate. (‘General Sherman’ tree is famous example of this)

Ask pupils to plan an experiment to measure growth rates in humans and in plants.

Check their methodology - it is likely that for plants they will not have considered dry mass (not FT) so discuss this and the advantages of measuring this as opposed to wet mass and length.

For humans,  pupils must include a growth curve graph and this could be used to identify the stages of rapid growth as shortly after birth and in adolescence. Pupils could label this on their graph and discuss why these stages occur. 

Have pupils carry out an experiment into measuring growth of pea or radish seedlings.
	Bacterial cell diagram

http://scienceaid.co.uk/biology/micro/images/bacterium.png
Good example of a radish growing experiment done by a student

http://www.selah.k12.wa.us/SOAR/sciproj2001/LindseyG.html

	The first episode of the BBC series ‘inside the human body’ has some excellent information about cell differentiation which could be shown if available. 


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

	Stem cells
	Ask pupils to list the different types of cell they think are in the human body and then show pictures of the different types.

Discuss how all cells must have originally come from the same cell types (link back to fertilisation)

Complete the stem cell research activity from the link. 

HT – pupils must include the difference between adult and embryonic stem cells.  

Pupils work in groups, each has one resource type (these can be individualised to specific groups within the class) and have to answer a series of questions on it.

Pupils then all feed back what they have learnt into a whole class discussion

Plenary. One pupil from each group joins with pupils from the other groups and together they produce a revision poster on Stem cells.

If more time is available, there are numerous news articles that could be used as the basis for a discussion about the ethics of stem cell research

Homework: find out in detail about one application of stem cell research and write a news article on it.
	Useful video clip for stem cell research

http://www.tes.co.uk/teaching-resource/KS3-4-Science-Stem-Cell-Research-The-Issue-6047949/
Resources for the stem cell research activity. May need adapting for very low ability pupils or lower literacy level pupils

http://www.tes.co.uk/teaching-resource/stem-cells-resources-6079285/
good online source of information about the pros and cons of stem cell research

http://www.experiment-resources.com/stem-cell-pros-and-cons.html

	For the homework task, some pupils may be personally affected by cancer so this activity may need to be adapted for them.

For the whole activity, it is important to differentiate the specific tasks to the ability of the group. More able pupils should be given higher level resources and information on embryonic and adult stem cells.


Topic: B3g New genes for old
Suggested Teaching Time: 2 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Selective breeding 

	‘This dog isn’t good enough’ 

If necessary, begin with key word bingo for the terms to be used in the lesson.

Use the power point in the link to ask pupils their views on selective breeding (this has already been covered at KS3).

Follow through the power point, using the UPD8 activity for the stimulus material.

Have pupils watch the video clips and decide for themselves the pros and cons of selective breeding.

PLENARY

Have pupils re-answer the questions.

Homework. Pupils write a letter to their local paper explaining the issues surrounding selective breeding.
	Excellent stimulus material for the lesson

http://www.upd8.org.uk/activity/207/Top-Dog.html
power point and other resources for lesson

http://www.tes.co.uk/teaching-resource/This-dog-isn-t-good-enough-6079299/

	UPD8 needs registration but this is quick and free.

TES needs registration to download but is also quick and free.


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

	Genetic modification
	Start by giving pupils a definition of genetic modification (ideally a written one as they enter the room). Higher ability pupils could be given a detailed ‘fact sheet’ and asked to write their own one sentence definition from this fact sheet.

Complete a ‘decision line’ have one side of the room as agree, the other as ‘disagree’ and the centre as neutral. Read out a series of statements about genetic modification (pupils should already have an awareness from KS3/news). Ask pupils to move to the side of the room they feel fits their own opinions. Ask selected pupils why they have gone where they have.

There are two excellent UPD8 activities which could be used for the bulk of the lesson.

One focuses on GM mosquitoes, the other on use of GM in humans. Both can be adapted for all abilities. It could be that half the group do one, the other half do the other activity and then feedback what they have learnt. 

Whichever examples are chosen pupils must learn about a range of uses of genetic engineering such as:

· Beta-carotene gene into rice 

· GM bacteria producing human insulin

· Disease resistance in GM crop plants 

As a plenary, repeat the decision line and ask pupils if their opinion has changed.
Continued overleaf …
	www.upd8.org.uk/activity/217/mosquitoes-vs-malaria.html
www.upd8.org.uk/activity/122/life-for-a-life.html
www.bbc.co.uk/news/science-environment-12249909
Useful fact sheet on genetic modification

www.csiro.au/resources/whatisgm.html

	


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

	Genetic modification (continued)
	FT and HT pupils must be able to identify and discuss the ethical issues associated with genetic modification. They should also be able to describe the term ‘gene therapy’ using examples from the lesson. 

HT – pupils could be given another example of gene therapy to consider, involving body cells and gametes. They should discuss why using gametes is controversial.

HT - pupils must understand the disadvantages of selective breeding including:

accumulation of harmful recessive characteristics

reduction in variation

They should also be able to outline the key stages in the process of genetic engineering. This could be done by giving pupils a card sort to arrange the key processes into the correct order. 

Homework: Pupils create an information leaflet for Prince Charles (a known opponent of GM!) to explain all aspects of genetic modification, it’s uses, issues and benefits.
	
	


Topic: B3h Cloning
Suggested Teaching Time: 2 Hours
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Cloning 
	Starter: Ask pupils to list reasons why scientists/people might want to make exact copies of living organisms. 

Discuss cloning and give pupils a broad definition for what it is.

Alternatively higher ability pupils could come up with their own definition for cloning and then compare it to a definition given by the teacher. 

Have pupils work in groups of 2 or 3 and give each group a different piece of information about cloning. Each group then has to use that piece of information to prepare an A4 poster about what cloning is and also have to decide if, as a group they are, for or against cloning and write a paragraph to explain why. Each piece of information should give the same basics for explaining cloning (tied to exam tier) but should give, for example, a different slant on the ethics of cloning. 

FT and HT pupils should cover the uses of cloning to include:

Mass production of animals with desirable characteristics

Production of useful human products by genetically engineered animals

Production of human embryos for use in stem cell therapy.
Continued overleaf …
	Examples of cloning resources can be found at the following:

Cloning fact sheet

www.ornl.gov/sci/techresources/human_genome/elsi/cloning.shtml
Uses of cloning

www.bbc.co.uk/radio4/today/reports/archive/science_nature/cloned_organs.shtml
Diagram to explain cloning

http://static.howstuffworks.com/gif/human-cloning-diagram.gif
cloning timeline

http://news.bbc.co.uk/1/hi/health/3406611.stm
useful recent news link with a short video

http://news.bbc.co.uk/1/hi/uk_politics/9443858.stm
update on Dolly the sheep

http://news.bbc.co.uk/local/nottingham/hi/people_and_places/newsid_9217000/9217340.stm

	There may be school specific religious issues surrounding this topic. The facts must be taught and pupils all need to be aware of all sides of this story. Clearly some of the suggested articles may not be appropriate for certain groups.


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

	Cloning (continued)
	HT Pupils need to understand the key stages of cloning in more detail. This should cover the cloning of Dolly the sheep and techniques used, by getting them to label a diagram of the process or sorting the main techniques into the correct order on a card sort. 

Pupils then leave their work on their tables and move round the room as a group looking at the work of others.

Finish the activity with a ‘decision line’.  Have one side of the room as ‘totally agree’ and the other as ‘totally disagree’ with the middle as ‘neutral’ read out a series of statements about cloning (both ethical based and science based) and have pupils move to where they feel appropriate. Direct questions at pupils once they have moved to consolidate.

Pictures of identical twins could be shown for pupils to discuss how they relate to the lesson and to understand that they are naturally occurring clones. 
	
	


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

	Tissue culture and cuttings
	Ask pupils to imagine they are plant scientists and have been asked to create the perfect plant. 

Initially give them no information but ask them to work in groups to decide what they would do.

Next introduce them to the idea that they have a really good ‘starter’ plant (if possible, show one to them).
Ask them to use this new information to write their plan.

Finally give them the last bits of information about  tissue culture and cuttings and have them assimilate this and use it to further develop their ideas.

If there is time, pupils can set up their own cuttings from a suitable plant and write a method for how they did this.

Pupils must also be able to describe how spider plants, potatoes and strawberries reproduce asexually. They could be given a diagram and asked to add labels to show key parts such as the ‘runners’ on the strawberry plant that can grow into new plants (clones).

As a plenary, first ask pupils to explain how they developed their ideas and then give them an exam style question to check knowledge and understanding.
	http://science.howstuffworks.com/environmental/life/genetic/cloning1.htm
Cuttings and rooting powder.
	


Sample Lesson Plan

GCSE Gateway Science Biology B J263
Module B3: Living and Growing
Item B3a: Molecules of life
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 identify the mitochondria in a cell

	Objective 2
	Know that respiration occurs in the mitochondria

	Objective 3
	Explain why liver and muscle cells have many mitochondria

	Objective 4
	Recall that some cell structures are too small to be seen with a light microscope (HT)

	Objective 5
	Know that ribosomes are in the cytoplasm and the site of protein synthesis (HT)


Recap of Previous Experience and Prior Knowledge

From key stage three, pupils will know the basic structure of a cell, limited to cytoplasm, cell membrane and nucleus. They may also know mitochondria. Pupils will have covered basic units of inheritance and should have heard the words chromosome, gene and DNA.
	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Introduction/Starter
	

	5


	Play the cells song as pupils enter the room

Hand out a blank piece of paper. Ask pupils to, from memory, draw a typical animal cell and label it. Give pupils an ‘ideal’ to compare theirs to. 
	Drawing a cell diagram to recap knowledge from KS3

Consolidating knowledge and checking their own understanding.


	Cells song (clip 1)

Diagram of cell (power-point)


	What do they understand – use to inform difficulty of questions.

	5
	Discuss what the other cell organelles are and give pupils the name ‘mitochondria. For higher ability, play the short video clip and ask pupils to write a definition. For lower ability, provide a description.

Recap the respiration equation.


	Pupils write a description for what mitochondria are and make links to respiration
	Higher ability video (clip 2)
	What do they already understand?

Can they link mitochondria to respiration

	Main
	

	5
	Demonstrate how to make a cheek cell slide. Give pupils a guide sheet for this and ensure they are aware of health and safety.
	Synthesising ideas about how the ‘real’ links to the diagram by setting up a slide. Becoming familiar with key words
	Microscopes, cotton buds, cover slips, Dettol,  slides

Guide sheet for preparation
	Can pupils link the ‘real’ to the diagram

Observation

	10
	Help pupils to set up their cheek cell slide and ensure that they can observe the correct elements of the cell.

Give out a question sheet for pupils to fill in once they have set up their slide which includes a space for them to draw what they see
	Answering cell questions and drawing their cell slide.
	Question sheets (differentiated)
	Question and answer

Peer marking of summary

	15
	Lower and middle ability: give pupils a number of sources of information about respiration and cells and have them prepare, in pairs if appropriate, a ‘respiration song’ using all the key words.

HT: Show pupils clip 3 and have them use this and information from text books to write a respiration, ribosome and mitochondria poem.

Select pupils to read out their lyrics/poem
	Developing ideas about cell organelles, their function and their size. Taking information from other sources and preparing a ‘respiration song’ to consolidate learning about cells.

HT pupils internalise information about ribosomes and use this knowledge plus information about respiration to write a poem, processing the information more deeply to fix understanding
	Clip 3: ribosomes (higher ability)

Sources of information about ribosomes

Information about cells

Text books
	Listening to lyrics/poem and checking understanding.

Peer assessment

	8
	Pose the question ‘ Where in the body would cells have the most mitochondria?’ After a brief discussion tell pupils that is is the liver and muscles.

Refer pupils to their notes from earlier about mitochondria and respiration.

Instruct them to write a ‘PEE’ paragraph (point, evidence, explain) HT can also include a ‘R’ 
	Thinking about the function of mitochondria and linking this to cell function.

Writing a PEE paragraph to consolidate learning.
	Text books
	PEE paragraphs

	Consolidation
	

	7
	Hand out exam question from specimen paper (question 16) Have pupils work in silence to answer the question (or any other exam style questions)
	Pupils answer the exam question and then mark their own
	
	Assessment of learning during the lesson, self assessment

	5
	Hand out exit card
	Pupils write down two things they learnt in this lesson and one thing they need more help with.
	
	Self assessment


URLs for clips:
Clip 1 www.youtube.com/watch?v=ZK6YP1Smbxk
Clip 2 www.youtube.com/watch?v=tdGjorwuEDw&feature=fvs
Clip 3 www.youtube.com/watch?v=4OLiDwjj_Bo
Key words:
Mitochondria
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