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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 B2: Understanding our environment
Topic: B2a Classification

Suggested Teaching Time: 2.5 Hours

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

	The variety of living things.
Classification and classification systems.

	Starter: hand out bags of sweets and ask pupils to group them into whatever groups they consider appropriate. Link this to classifying living things.
The video clip is an excellent introduction to the topic.
Discuss the problems with classification and make pupils aware that the variety of life is a continuous process so classification is difficult.
A card sort could be used for pupils to match up the key characteristics of organisms in the 5 main kingdoms to each kingdom. Use examples to help illustrate organisms in each kingdom. Take care to help pupils understand prokaryotes (bacteria) and protoctista (e.g. Euglena).
Living things ‘top trumps’ pupils given information on a variety of organisms and asked to classify them using given terms. Link classification to evolution.
HT: Use the idea of DNA sequencing from the video to open a discussion about how DNA sequencing could be used to help classification. Link this to modelling using ICT.
HT: Pupils could summarise the difference between natural classification systems and artificial by comparing examples given to them. They could then discuss with teacher why classification systems change over time.
ICT: Pupils could be asked to design their own organism ‘alien taxonomy’.
	Excellent video clip to begin the topic:
http://science.discovery.com/videos/100-greatest-discoveries-shorts-classification-of-species.html
Resource for ‘alien taxonomy’:
http://www.biologycorner.com/worksheets/taxonomyproject.html
Resource for ‘zoobook’:
http://www.biologycorner.com/worksheets/zoobook2.html
The article below is suitable for HT only and may need altering but is useful for looking into modelling of evolutionary relationships:
http://en.wikipedia.org/wiki/phylogenetic_tree

	If using sweets in a science lab, follow health and safety rules about eating in a science lab if pupils are to be allowed to consume them (suggest using an alternative room).
Alternatives to sweets are a variety of lego blocks or different small stationery items such as paperclips, treasury tags etc.
Point, Evidence, Explain (PEE), is an idea in common use, particularly in English. Many resources can be found online if departments are unfamiliar.


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

	
	Plenary: pupils write a ‘point evidence explain’ paragraph to explain why classification is important/why it is problematic.
Pupils could research the basic characteristics of each of the main classes of arthropods (insects, arachnids, crustaceans, myriapods) using the internet or information sheets and summarise them and present their ideas in groups back to the class.
	
	

	Evolutionary relationships
Species
Variation between species
Evolutionary trees

	Define the term ‘species’ for HT ask pupils to use information sheets to come up with definitions for hybrid, asexual reproduction and evolution and link these to problems with classification.
Pupils can be asked to collect invertebrates and plant samples from local surroundings and use these to create a simple key, linking back to ideas on classification.
As an alternative, lay out many large sheets of paper (backing paper is ideal) and ask pupils to work as a group to create a ‘giant ‘key’. Each pupil or pair of pupils has responsibility for researching one animal or group of animals. They then have to create a key (FT) or evolutionary tree as a whole class group. This can also be done in smaller groups.
Give pupils examples of similar species e.g. Horse and zebra. Ask them to list similarities and differences and suggest why they have different types of features. For HT focus on the differences as a result of ecological and evolutionary relationships. Also necessary for FT students 
Pupils can be diagrams of evolutionary trees and asked to identify which organisms are most closely related and identify common ancestors of these organisms.
Explain how the binomial system is used to name organisms. Then give pupils examples of different organism to then try writing the binomial classification. 

Homework: pupils create a biography sheet on either John Ray or Carl Linnaeus and their work.
	Pooters.
Collection bags.
Large sheets of paper.
Example keys.
The website below has a number of good colourful resources on ‘minibeasts’ ideal particularly for lower ability.
http://www.ypte.org.uk/environmental/minibeasts/30
It also has examples of keys for invertebrates.

	If no convenient habitat is available, print out leaf and invertebrate pictures to create the big floor key.
If carrying out the habitat survey, more time may be needed, in addition, local health and safety precautions should be followed.



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

	Food chains, webs, pyramids of number
	Starter: ‘being a food chain’ give pupils ‘labels’ (grass, rabbit, fox etc). Ensure all pupils have different labels and ask them to find people to form a ‘chain’ with. For ht this can include leaf litter, bacteria and detritus.
Give all the producers ‘producer’ tags, the primary consumers tags etc. And ask pupils if there are any organisms which appear to be more than one trophic level (ensuring that pupils are given a definition for the term ‘trophic level’).
Pupils could draw their own food chains (and then web) from animals or plants given to them. They can then be asked to explain how changes in the population of one of the organisms might affect the population of other organisms in the food web. Use this to emphasis the interdependence of organism. 
Using their food chain from the starter, ask pupils to construct pyramids of number and pyramids of biomass by providing them with appropriate data. If available this can be done using ICT/spreadsheet packages and pupils can find their own data.
If there is time, HT pupils could set up an experiment using seedlings to investigate what biomass actually is – weight a number of fresh seedlings and then place in a drying oven. Over time pupils can look at changes in mass. 
Plenary pupils can be given a number of pyramids and food chains and asked to suggest what the contents could be (include some pyramids of biomass where the greatest amount is at the top) ask pupils to consider what the limitations of each type may be.
Homework: ask pupils to create their own food chain poster from organisms in their local area that they have seen, pupils could be asked to photograph these organisms and use them as part of their poster
	For HT, the page 
http://www.sciencebuddies.org/science-fair-projects/project_ideas/plantbio_measuring_growth.shtml
has some ideas for practical activities to measure dry mass/biomass.

	This is an ideal activity for active learning and engagement of pupils and can be differentiated by the labels and information given. 
If space is an issue, the same information can be given as sorting activities and stuck into books/onto paper.


Topic: B2b Energy loss
Suggested Teaching Time: 2.5 Hours

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

	Energy loss in food chains
Energy flow through food chains and webs
Excretory products and food chains.

	Starter: hand out A3 sheets with a picture of the sun at one edge and a picture of a person on the other. At the top of the page, have the question ‘how does the energy from the sun help this person to run’ pupils work alone or in pairs to either write or draw how they think the energy is transferred. FT could be given sentence starters or pictures to label.
Ask pupils to give feedback on the person/pair’s work next to them.
As a class come up with a ‘model answer’.
All or some (as a demo) pupils could be given the same labels as in previous lesson but this time pass ‘energy’ (chocolate/fruit salad) between them, each ‘trophic level’ takes some of the ‘energy’ and ‘uses’ (eats) it. Lead pupils to work out what the energy is used for and where it goes.
For FT, ask pupils to write a PEE paragraph about energy transfer.
For all other tiers, ask pupils to come up with an idea about how excretory products fit. Lead a Q and A session to help them consider that they can be the starting points (this may have been covered in previous lesson).
HT should be given accurate data and asked to calculate the efficiency of the chain they have talked about.
Plenary (HT) working backwards give pupils some energy data and ask them to create a food chain and pyramid of numbers which ‘fits’ the data.
	
	Kinaesthetic learners could be asked to ‘be’ parts of this energy chain or model this with toys/pictures etc.
If using food which pupils are eating, follow local health and safety regulations about eating in a science classroom.


Topic: B2c Recycling
Suggested Teaching Time: 2.5 Hours

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

	Recycling, carbon cycle
	Starter. Show pupils a piece of coal, a diamond, a flower, a bone, an owl pellet and a limestone rock (or pictures of) ask pupils to write down as many links between the objects as they can.
Discuss that the link between them all is carbon.
FT only: give out diagrams of the carbon cycle (on A3) and ask pupils to describe what is happening to carbon at each process e.g. For photosynthesis provide the equation  and describe that carbon is taken up as carbon dioxide and stored in starch.
Standard/HT either: use the objects plus written labels to allow pupils to ‘create’ a carbon cycle (lower ability could be given a diagram to use as a guide) ht must include limestone and carbonate rocks, volcanic eruptions and carbon sinks.
Or, give out the labels from the carbon cycle diagrams as laminated sheets with string (to hang around pupils necks) pupils then ‘arrange’ themselves into the carbon cycle using a printed copy as a guide. This works better in a wide open space.
Once completed either task, discuss each of the processes, with particular reference to conditions needed for decomposition.
Plenary. Give pupils a blank carbon cycle diagram and ask them to fill in the labels (timed) then mark each others, trying to add in any missed ones.
Homework: pupils could be asked to find out about local recycling/council composting schemes and write a ‘newspaper’ article on them.
	Good basic colourful carbon cycle diagram
http://www.informationtamers.com/images/carbon-cycle-concept-map.jpg

	It is important to note the level of detail for FT/HT. For mixed FT/HT groups it may be necessary to differentiate by giving different versions of carbon cycle diagrams to different pupils.




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

	Decay and decomposition
Nitrogen fixing
Uses of nitrogen
The nitrogen cycle

	Starter: ask pupils to make up a mnemonic to remember how much nitrogen is in the air (they may need to be reminded of this)
FT. Describe how nitrogen is used (taken up by plants as nitrates) and that it is otherwise inert. 
Use a soil testing kit (available at garden centres) to test soil from around the school site for nitrates.
Write up the practical as a plenary.
Standard and HT: hand out diagrams of the nitrogen cycle.
Pupils can be asked to turn the ‘picture’ into words – writing 2 paragraphs to explain the nitrogen cycle.
Pupils could alternatively be asked to create a game for learning the processes of the nitrogen cycle – perhaps a ‘top trumps’ style game or a snakes and ladders style game.
Conversely, read out a reasonably detailed description of the nitrogen cycle. As it is read out, pupils take notes in the form or a diagram. They then compare their diagram to a ‘real’ one and adapt it accordingly.
If time allows, pupils can examine clover roots under a microscope to look at root nodules.
Plenary: ask pupils to explain the consequences if one ‘pathway’ of the nitrogen cycle was to alter.
	A practical to investigate nitrogen fixing bacteria is at this web address. It requires quite significant time in setting up and carrying out.
http://www.practicalbiology.org/areas/advanced/environment/nitrogen-cycle/nitrogen-fixing-bacteria-free-living-in-the-soil,147,exp.html
A good example of the nitrogen cycle diagram may be found here
http://www.pleasanton.k12.ca.us/avhsstudent/47228/images/nitrogen1.gif

	The practical into investigating nitrogen fixing bacteria is quite lengthy and may only be of real use to very able students.


Topic: B2d Interdependence
Suggested Teaching Time: 2.5 Hours

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

	Predator prey relationships
	Starter: show video clip. Afterwards, hand out a list of ‘key words’ (predator, prey, habitat etc) ask pupils to write their own definitions for these words (lower ability could be given a list of definitions to match up) HT must be given the words interspecific and intraspecific competition, ecological niche.
Introduction of grey squirrels to Britain and the change in population size of red squirrels is a good way to illustrate effect of competition and ecological niche
Carry out a survey of a local habitat. Ask pupils to record with words, photos and diagrams the species living in a given habitat. (NB This could be done using online resources).
Once a habitat has been surveyed, ask pupils to consider what each species is competing for and what the effects might be if one of the species was stronger.
Use one of the two weblinked biology corner worksheets to allow pupils to look at ‘real’ ecological data. Lower ability pupils may need the words to be altered for understanding. 
Plenary: pupils could present their findings back to the class to demonstrate their understanding of competition. They could peer assess each other’s presentation on use of keywords and explanations related to ecology.
	Video clip for starter
http://www.bbc.co.uk/learningzone/clips/predator-prey-relationships-barn-owls/202.html
The web links below can be saved into word and used in a class or can be done online. Both are quite similar and look at graphing and interpreting deer populations
http://www.biologycorner.com/worksheets/predator_prey_graphing.html
http://www.biologycorner.com/worksheets/kaibab.html

	


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

	Cleaner species mutualism
Parasitism
	Starter: show video clip. Ask pupils to suggest what would happen to the tortoise if the finches didn’t exist. Lead a discussion about how some species rely on others in order to survive etc
FT: Use ICT,  ask pupils to work in pairs. One researches mutualism and how the oxpecker and buffalo are symbiotic. The other researches parasitism and how they are adapted. They then ‘teach’ each other about their research project.
Plenary: ask pupils to answer a series of exam style questions on parasitism and mutualism.
Standard and HT hand out information about tape worms, fleas, cleaner species, pollination and nitrogen fixing bacteria. Ask pupils to decide which of these are parasitic and which are mutualistic. They then write an article for a nature journal about interdependence.
Plenary: use the link in the resources and have pupils create their own interdependent relationships using fictitious animals.
	Video clip for starter
http://www.bbc.co.uk/learningzone/clips/symbiosis-between-tortoises-and-finches/10536.html
http://www.learnnc.org/lp/media/uploads/2008/12/symbiosisworksheet.pdf

	


Topic: B2e Adaptations
Suggested Teaching Time: 2.5 Hours

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

	The changing environment.
Adaptations to environment.
Habitats.
Predator/prey relationships.
	Starter: show pictures of a polar bear, a camel and a cactus. Give pupils 3 minutes to list as many adaptations as possible for each animal. Discuss their observations and have them list general adaptations to hot, cold and dry environments. 
Observe a worm or other small invertebrate with a hand lens and ask pupils to prepare a list of all the adaptations that mean it is suitable for its environment.
Give out pictures of a variety of animals and have pupils classify them as predators and prey then have pupils describe the features that all prey share and all predators share.
HT: show a video of antifreeze frogs and give out information on them and on extremophiles. Have pupils answer questions on these organisms and link them to adaptations of other animals and how they might have evolved.
Show a video of penguins living in freezing cold conditions and discuss with pupils the adaptations they have to survive.
HT: show pupils a diagram of the counter current heat exchange system in penguins to minimise heat loss. Get pupils to label the diagram and explain the key ideas.
Discuss with pupils what they think the terms ‘generalist’ and ‘specialist’ mean with regards to organisms and link them to examples of organisms they have studied. 
	Information on extremophiles
http://www.bacteriamuseum.org/cms/evolution/extremophiles.html
Article on frogs with antifreeze properties
http://news.nationalgeographic.com/news/2007/02/070220-frog-antifreeze.html
Video for antifreeze frogs
http://sciencestage.com/v/24466/animal-anti-freeze.html

	


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

	Adaptations.
Climate change and competition.
	Starter. Show a clip from ‘The day after tomorrow’. Pose the question “what species would survive which ones would adapt and which would become extinct”.
Working in groups, have pupils decide which species on earth would be best adapted to a sudden change in climate.
Next show global warming data (predicted temperature increase) and a mock up of what the world could look like. Ask pupils to decide which organisms could adapt over a long period of time and which would be likely to die out. ForHT ensure that the terms generalist and specialist are used with reference to organisms which can live either anywhere or only in specific habitats.
Pupils can be given plasticine or other modelling materials to make a predator and prey animal showing key features like eyes on side of head for prey animals etc. They could present their animal to the class explaining the adaptations to help it survive.
Show pupils a video of underwater fish shoals being hunted by larger fish and get them to suggest the advantages of living in large groups 
Plenary: pupils create a ‘pen portrait’ of what they imagine the future earth to look like – describe using words (literacy) what they might see if they look out of the window in 500 years time.
	Whale and fish shoal video clip:
www.youtube.com/watch?v=_b8qiqedri0

	


Topic: B2f Natural selections

Suggested Teaching Time: 2.5 Hours

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


	Natural selection
	Starter: give pupils copies of the article at unisci.com. Pupils read the article and summarise in 5 lines. Lower ability could have a simplified version to read.
Show pictures of different animals which are well adapted to their environment e.g. giraffes and ask pupils to suggest why they have the features they have.
Carry out the natural selection modelling activity from biology corner.
Plenary: ask pupils to create a one page diagram to show the process of natural selection.
Homework: research Alfred Russell Wallace and write a minibiography.
	http://www.unisci.com/archives/20003/0725001.htm
http://www.biologycorner.com/worksheets/naturalselection.html

	

	Natural selection
What is evolution
Speciation

	Starter: show pictures of the evolution of the horse (or hand out on paper) – useful if the diagram shows the changes in the bones in the leg/foot as well as general appearance of horse.
Ask pupils to write down reasons why the horse might have changed and the features of it which have changed.
FT: Do the ‘peppered moth simulation’ from biology corner to reinforce the ideas behind evolution and why species with certain characteristics survive better in certain environments.
Discuss how over a very long time, changes within a species can develop into the evolution of new species.
HT as FT but in addition, ask pupils to provide a written PEE explanation of how changes over time may result in new species.
Plenary: pupils make up a mnemonic for evolution.
	For horse evolution diagram and general evolution information:
www.darwinevolved.com/2011/05/evolution-of-horses.html
The peppered moth simulation (paper)
http://www.biologycorner.com/worksheets/peppermoth_paper.html
An online peppered moth simulation
http://www.biologycorner.com/worksheets/pepperedmoth.html

	


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

	Natural selection
Evolution and extinction
Changes in environments
Speciation
HT only
	Starter: show pupils a photograph of a bacteria and photo of a human. Ask them to suggest the steps evolved in evolution from bacteria to human over time. They could be given cue pictures to help with this.
Go over their answers and hand out a ‘correct’ version, asking them to assess their own.
Discuss genes and recap how these are passed on from one generation to the next.
Provide pupils with pictures and details about different species of apes and hominim. Ask pupils to create a poster to explain why species diverged and why some co-existed. Use this to get to the idea of speciation and that it needs geographical or reproductive isolation of populations.
Plenary: question 10a from specimen biology paper.
	The evolutionary tree of hominim species is particularly useful here
http://en.wikipedia.org/wiki/human_evolution
Question 10, page 19 for plenary
http://www.ocr.org.uk/download/assess_mat/ocr_41236_sam_gcse_unit_b73102_h.pdf

	


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

	Natural election
	Starter: Darwin pictures from words. Read out the story of Darwin’s journey and his findings. Read out loud slowly. As you do, pupils should draw pictures to represent the story (have a limit of 5 words or numbers to help them). They then have to ‘read’ back the story to each other.
Either: give pupils a differentiated research task using ICT to find out about different theories of evolution. FT should just recall that there were many theories and be able to state the differences between Lamarck and Darwin and that now most scientists accept Darwin’s theory. HT must be able to explain the different theories, recognise that the theory of natural selection has evolved over time and explain why Lamarck’s theories have been discredited.
Or if ICT facilities are not available, pupils work in pairs, each pair becomes an expert on one theory of evolution (from printed materials).
Each pair then discuss their different theories and conclude which one is likely to be best/most reliable and why (ensure printed resources focus on how natural selection has been tested and discussed and is based on observations).
Finally, pairs get together in groups of four and produce a poster (A3) to explain Darwin’s theory and contrast it with Lamarck’s.

	Resources below are good for info on Darwin and Lamarck
http://encyclopedia.kids.net.au/page/la/lamarck
http://www.sciencekids.co.nz/sciencefacts/scientists/charlesdarwin.html
http://encyclopedia.kids.net.au/page/th/theory_of_evolution

	It is worth noting that some pupils may, due to their background, be opposed to the theory of evolution and some may be reluctant to discuss it. Pupils must know the theories and understand why they are accepted and should be able to describe them even if their own beliefs are different. This should be handled with sensitivity.


Topic: B2g Population and pollution
Suggested Teaching Time: 2.5 Hours

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

	Human population
	Starter: show the poodwaddle world clock as pupils come in and then give them a series of random numbers (taken from poodwaddle as close to the lesson as before) and ask them to guess what the number is.
Ask pupils to guess how many babies will be born and people will die before the end of the lesson and write this down.
Split the class into four. Group 1 has 2 news articles, group 2 has the question ‘what are the problems with an increasing human world population’ group 3 has data (available from office of national statistics) on world population and group 4 have access to poodwaddle.
Each group has a given time to look at their resources and to decide 1) what the implications are if population keeps growing 2) what else increases as population increases and 3) why the population is increasing. (ensure for HT to have some resources which show that  small proportion of the world have the greatest environmental impact)
HT: Ensure pupils understand the term ‘exponential’ growth by referring to the shape of the world human population graph. They could be given population data from which to draw a ‘living graph’ annotating the line graph and drawing conclusions at given stages.
Pupils then evaluate their sources (news, ONs, themselves, poodwaddle) and decide which is the most reliable and valid and why.
Plenary: pupils work together (1 person from each earlier group) to produce a population plan – a guide to how they would try and limit the effects of increasing population. End the lesson by looking again at poodwaddle and seeing how much population has increased by in the lesson.
	http://www.poodwaddle.com/clocks/worldclock/
http://news.bbc.co.uk/1/hi/uk/7059195.stm
http://www.bbc.co.uk/news/science-environment-12338901
http://www.biologycorner.com/worksheets/humanpop_graph.html

	

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

	Human population and carbon footprint
Global warming
Ozone depletion
Acid rain
	Starter: have several copies of a poster on acid rain laid out around the room. Put pupils in small groups, they take it in turns to go to a poster, remember as much as they can in a minute and then return to put it on their group’s paper (collective menu).
Set up an experiment to see how germination differs in different levels of acid (set in context). Set up 5 seedlings per group, water 1 in pure water and then the others at 0.2m, 0.4m, 0.6m 0.8m and 1m HCl at regular intervals until seedlings sprout.
Discuss the terms global warming, acid rain and ozone layer.
For HT it is important to ensure pupils look at carbon footprint. They could be given a sheet with a footprint on it and asked to find out what activities increase their carbon footprint and describe what the term means.
Pupils choose one of these to investigate and create a poster on them.
Pupils could also complete ‘recycle city’ and ‘smog city’ (see resources) to consolidate understanding of the issues.
Plenary: have pupils answer the questions: would you like to have an eco-job in the future? Describe it and explain why. 
Do you think the global warming will affect your life? How?
Have you become more conscious of the serious danger and importance of looking after the environment after this lesson? Why? What have you learnt?
Homework: make a project on their own household recycling habits for one week and write an action plan for how they will improve this.
	Compost
Plastic pots
Seeds
Dilute hydrochloric acid of assorted dilutions
Measuring cylinders
Recycle city
http://www.biologycorner.com/worksheets/recyclecity.html
Smog city
http://www.biologycorner.com/worksheets/smogcity.html

	


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

	Carbon dioxide
Pollution
Indicator species

	Starter: either go outside or use the internet/pictures to look at the variation in plant growth at different places e.g. next to a road, near a factory etc. Ask pupils to explain why this might happen.
FT: carry out the ‘environmental action’ activity to consolidate learning about environmental issues. 
Pupils can produce a poster showing a river running from one side to the other with various sources adding pollution to the river at different stages. They can label the diagram to show the likely pollutants found if the water was measured directly (e.g. high levels of sewage). Give pupils an information sheet that shows the indicator species that live in different pollution levels and get them to add these to show where along the river they would live. 

HT: pupils then suggest the advantages and disadvantages of using living and non living methods to measure pollution levels. 
HT: carry out the online activity into indicator species. Then ask pupils to produce a guide for the local council on how to use indicator species to assess the air and water pollution in their local parks.
	Environmental action activity
http://www.biologycorner.com/worksheets/environmentalaction.html
Online indicator species activity
http://www.ewart.org.uk/biology/index.php?l=4
Kits are available for artificial river pollution experiments from ‘edvotek’
	


Topic: B2h Sustainability
Suggested Teaching Time: 2.5 Hours

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

	Extinction and endangerment
	Show a video as a starter to allow pupils to recap what extinction is.
Visit the arkive site and allow pupils to explore (information can be printed off if ICT not available)
Have students produce a public information broadcast on endangered species. This could be as a class or in small groups. Pupils write the script, prepare pictures/powerpoints/video clips and perform their broadcast. This could be completed in a drama studio or similar. 

Give pupils guidelines appropriate to their ability for what they must include. All must include why organisms become endangered and extinct and how conservation can occur. HT must link extinction to a lack of genetic variability.
Plenary: performance of plays/news broadcasts and pupils given the opportunity to grade each others for scientific content.
	Show any of the video clips from this site as appropriate:
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=extinction
www.arkive.org

	


	 Whale biology
	Starter: hand out whale species data and maps of the world. Pupils plot the locations of whale populations on their maps.

Discuss the link between where they live and what they eat and why some species are close to extinction.
Have the group use either ICT or prepared texts to find out about why whales have commercial value (both living and dead) and more information about whale biology. 
HT: show a short news article on whaling. Ask pupils to create a ‘treaty’ for whaling – how would they ensure whale populations were saved but all agreed?
Plenary: using the knowledge gained in the lesson, suggest the pros and cons of a conservation project for whales.
Homework: investigate the history of whaling and come up with a pro and anti argument sheet.
	Complete data on whales
http://www.whales.org.za/
Pictures and videos of endangered whales
http://www.arkive.org/search.html?q=whales&output=xml_no_dtd&client=arkive-info&site=arkive-info&ie=utf8&oe=utf8&num=20&proxystylesheet=tng-search&filter=0&getfields=*
Videos (news) for whaling
http://www.bbc.co.uk/search/news/whaling?video=on

	


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

	Sustainable development
	Making a sustainable school.
Assign pupils the challenge of creating a sustainability project for the school. They have to create a plan, an analysis of why it will make their school more sustainable, descriptions of what they will do and an estimate of what it might cost. Ideas could be:
· *a recycling scheme
· Creating a school garden
· Using rubbish to make art
· Growing vegetables for the kitchens
· Collecting rainwater
· A project to protect endangered local plants
· A project to conserve school woodland/fields
It is important to ensure pupils have guidance which satisfies the criteria in the specification for the tier appropriate to their needs.
Plenary: pupils present their project idea to the rest of the class then use specimen exam questions to ensure full understanding.


	
	

	Conservation projects (standard and HT only)
	If possible, take pupils on a visit to a zoo prior to this topic, if not, use any of the zoo websites to facilitate this lesson.
Starter: in pairs have pupils make a list of pros and cons of zoos/wildlife parks
Use the websites to look at conservation in zoos. Have pupils evaluate the effectiveness of such projects in terms of genetic variation, variety of populations, available habitats and species interaction. Pupils should also try and explain why the zoo has decided to conserve the species they are.

	http://www.twycrosszoo.org/home.htm
http://www.sandiegozoo.org/
http://www.bristolzoo.org.uk/

	


Sample Lesson Plan

GCSE Gateway Science Biology B J263
Module B2 Understanding our environment
Item B2a: Classification
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
	To understand how and why organisms need to be grouped (FT)

	Objective 2
	To be able to use characteristics to place organisms into groups  and describe the classification of organisms(FT/HT)

	Objective 3
	Recognise that species may share characteristics and be able to use this to group them (FT/HT)

	Objective 4
	Explain how DNA sequencing has led to changes in classification (HT)

	Objective 5
	Understand how evolutionary relationships can be displayed using evolutionary trees and how these can be modelled (HT)


Recap of Previous Experience and Prior Knowledge

From KS3 pupils will have an understanding of types of animals and should have an awareness of the features and characteristics of groups of animals. They will not have done classification as such before but will have covered the concepts of grouping similar organisms when creating keys, particularly for plants.

	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Introduction/Starter
	

	15
	Classifying Sweets.

Sort pupils into pairs/groups and give each pair a group of assorted children’s sweets.

Hand out an instruction sheet asking pupils to sort the sweets into groups however they choose.

After ten minutes ask pupils to explain their groups.
	Sorting sweets into groups and justifying these groups.

Thinking about the difficulties of sorting groups accurately
	Children’s sweets

A3 paper
	Feedback on how groups sorted sweets into groups.

	Main
	

	5
	Discuss the starter activity and link to trying to organise living things into groups. Ask pupils to suggest (either verbally or written) what might be the problems with this. 

Show the video clip
	Listening and then deciding on issues with classifying living things into groups.
	Clip 1
	Answers to verbal questioning

	5
	After the video clip hand out a sheet which has key words and definitions. 


	Pupils match words to definitions and complete a record of key terms for the topic (kingdom, phylum, class, order, family, genus, species)
	
	Self assessment of understanding of key terms

	20
	Give pupils a list of creatures with facts about their origin (differentiated for ability, HT pupils given information including DNA sequencing info). 

In groups pupils use the definitions of each to classify into kingdoms then phylum, class, family, species using the key words and definitions in previous activity.
	Pupils work independently with given information to work through a classification exercise, developing skills and interacting with the classification systems.
	
	Peer and self assessment during activity, teacher assessment of final product.

	Consolidation
	

	10
	Ask pupils to write a paragraph to explain the importance of classification using ‘point, evidence, explain’

HT should be instructed to include how DNA sequencing fits into classification
	Consolidating knowledge and working to use it for extended writing
	http://www.tes.co.uk/teaching-resource/PEE-Chain-3008070/

	Assessment of learning during the lesson

	5
	Ask pupils to check each other’s and underline the point, evidence and explain parts of the paragraphs. Give out a ‘model’ paragraph.
	Assessing each others work and checking where PEE feature. Consolidating learning from the lesson.
	
	Peer assessment


Homework:
Pupils could be asked to choose their own favourite animal and create a report on its classification, evolution and relationships to other animals. This could be presented as a booklet, poster or power-point.
URLs for clips:
Clip 1 : http://science.discovery.com/videos/100-greatest-discoveries-shorts-classification-of-species.html
Key words:
Kingdom, phylum, class, order, family, genus, species
GATEWAY SCIENCE SUITE
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