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Introduction

Background

A new structure of assessment for A Level has been introduced, for first teaching from September 2008. Some of the changes include:

· The introduction of stretch and challenge (including the new A* grade at A2) – to ensure that every young person has the opportunity to reach their full potential

· The reduction or removal of coursework components for many qualifications – to lessen the volume of marking for teachers

· A reduction in the number of units for many qualifications – to lessen the amount of assessment for learners

· Amendments to the content of specifications – to ensure that content is up-to-date and relevant.

OCR has produced an overview document, which summarises the changes to Biology. This can be found at www.ocr.org.uk, along with the new specification.
In order to help you plan effectively for the implementation of the new specification we have produced this Scheme of Work and Sample Lesson Plans for Biology. These Support Materials are designed for guidance only and play a secondary role to the Specification.  
Our Ethos

All our Support Materials were produced ‘by teachers for teachers’ in order to capture real life current teaching practices and they are based around OCR’s revised specifications. The aim is for the support materials to inspire teachers and facilitate different ideas and teaching practices.
In some cases, where the Support Materials have been produced by an active teacher, the centre logo can be seen in the top right hand corner

Each Scheme of Work and set of sample Lesson Plans is provided in:

· PDF format – for immediate use

· 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.
A Guided Tour through the Scheme of Work

 SHAPE  \* MERGEFORMAT 



	AS GCGCE Biology: H021. F212 Molecules, Biodiversity Food and Health

	Suggested teaching time
	10 hours
	Topic
	Biological Molecules 

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

	2.1.1 Biological Molecules
Candidates should be able to:

a) describe how hydrogen bonding occurs between water molecules, and relate this, and other properties of water, to the roles of water in living organisms
	Animations to demonstrate the role of hydrogen bonding in water

Role play – each student as a water molecule linking for H-bonds

Students write a short biological essay on the role of water


	Excellent animation at http://www.northland.cc.mn.us/biology/Biology1111/animations/hydrogenbonds.html
Biofactsheet sep 89 No.30


	Role play for kinaesthetic learners
Concentrate on the structure of scientific writing and spelling of scientific terminology
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b) describe, with the aid of diagrams, the structure of an amino acids


	Simple modelling of monomer and polymer

Modelling amino acid structure, synthesis and hydrolysis of peptide bonds
	Popper beads, sticky bricks or matchsticks and cello tape

Molymod kits


	· Modelling activity is good for both visual and kinaesthetic learners. Molymods could be replaced by cardboard cut-out circles colour coded by element or tiddlywinks

	c) describe, with the aid of diagrams, the formation and breakage of peptide bonds in the synthesis and hydrolysis of dipeptides and polypeptides

	Form a ‘class polypeptide’ by students joining together their individual amino acids or dipeptides

Animations to demonstrate condensation and hydrolysis of peptide bonds

Drawing or labelling diagrams

Demo: hydrolysis of marvel milk using HCl


	Good interactive animation available at AS guru www.bbc.co.uk 


	Make this an IT-based session by using the auto-shapes on PowerPoint as a template for building different amino acids 




	AS GCGCE Biology: H021. F212 Molecules, Biodiversity Food and Health

	Suggested teaching time
	10 hours
	Topic
	Biological Molecules 

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note
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d) explain, with the aid of diagrams, the term ‘primary structure’ 
	Animations to demonstrate the levels of protein structure


	Good interactive animation available at AS guru www.bbc.co.uk

	Differentiate groups by ability for pictionary activity having 2 sets of pictionary instruction cards suitable for higher and lower ability students

	e) explain, with the aid of diagrams, the term ‘secondary structure’ with reference to ‘hydrogen bonding’


	· Student to produce models, using a variety of materials, to demonstrate the levels of protein structure. For example, different colours can be used to indicate the amino acid sequence. The amino acid chain can then be manipulated, perhaps using matchsticks for hydrogen bonds, to indicate secondary structure. Further folding will indicate tertiary structure. Students can put together their individual molecules to simulate multiple polypeptide chains, or quaternary structure
	Modelling materials (e.g.) plasticine, paper, straws, matchsticks 


	

	f) explain, with the aid of diagrams, the term ‘tertiary structure’ with reference to hydrophobic and hydrophilic interactions, disulphide bonds and ionic interactions
	Drawing or labelling diagrams

Pictionary using mini-whiteboard on key terms


	
	

	g) explain, with the aid of diagrams, the term ‘quaternary structure’, with reference to the structure of haemoglobin
	Demo frying an egg – denature proteins


	Tutorial on egg demo at http://www.sumanasinc.com/
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h) describe, with the aid of diagrams, the structure of a collagen molecule

	Students highlight keypoints in a written summary about the structure/function of collagen and haemoglobin. Students produce a summary of this information (e.g.) spidergram, bullet points etc. Students then share summaries to show a variety of different summarising methods
	Learning Skills for Science – summarising scientific text gives a proforma for this


	Summarising text information develops revision skills



	i) compare the structure and function of haemoglobin (and example of a globular protein) and collagen (an example of a fibrous protein
	Diagrams


	· Excellent 3D interactive images at http://www.3dchem.com/  


	


	AS GCGCE Biology: H021. F212 Molecules, Biodiversity Food and Health

	Suggested teaching time
	10 hours
	Topic
	Biological Molecules 

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

	
	CONSOLIDATION ACTIVITES:

Create biology dictionary of key terms to be used throughout unit

Students are given answers to summary questions about proteins and they must decide on the original questions

PPQ, worksheets

	Stretch and challenge by usually gradually harder questions. Differentiate the task by ‘must do’, ‘can do’ sections or by allowing or not allowing access to textbooks

Biofactsheets

Self-marking quiz at http://www.chem4kids.com/ under biochemistry


	Nominate a group of students to add key terms and definitions to a student VLE or intranet, creating an e-dictionary, for reference throughout the  course/revision

Quizzes that students can be downloaded to student’s iPOD can be created with freeware at http://www.iquizmaker.com/  students could create quizzes as homework and share with their peers for revision purposes 

	
	HOMEWORK ACTIVITIES

Produce a scientific poster on the structure and function of proteins, or construct a model out of any appropriate material

Quizzes

PPQ
	Learning skills for Science proforma for production of scientific posters
	


	AS GCGCE Biology: H021. F212 Molecules, Biodiversity Food and Health

	Suggested teaching time
	10 hours
	Topic
	Biological Molecules 

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

	j) describe, with the aid of diagrams, the molecular structure of alpha-glucose as an example of a monosaccharide carbohydrate


k) state the structural difference between alpha and beta glucose


l) describe, with the aid of diagrams, the formation and breakage of glycosidic bonds in the synthesis and hydrolysis of a disaccharide (maltose) and a polysaccharide (amylose)
	Images/animation and teacher-led discussion which leads to questions about any areas not understood by learners in a mastermind-style quiz using teacher

Modelling using molymod

	Learning skills for science “Scientific Presentations” proforma for note taking

Various animations found on biochemistry sites or 

Good interactive animation available at AS guru www.bbc.co.uk 
Molymod/cut outs/tiddlywinks


	Questions can be anonymous into a closed box to allow all students to participate without peer pressure. A willing higher-ability student could volunteer to be the mastermind champion
Use technology to capture and so motivate learners by taking digital photos of students’ models to be printed out and labelled. Students could use their mobiles to take images for their own reference




	AS GCGCE Biology: H021. F212 Molecules, Biodiversity Food and Health

	Suggested teaching time
	10 hours
	Topic
	Biological Molecules 

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

	m) compare and contrast the structure and functions of starch (amylose) and cellulose


	Cut and stick on structure polysaccharides

Investigate the solubility of starch in water at different temperatures
Trionminoes card activity


	Philip Harris worksheets

Create either triominoe cards or more complicated shapes using questions about structure and function of starch, glycogen and cellulose. Use a combination of written questions and images
	This is a long activity with additional questions, but allows for differentiation as questions can be used as extension for higher ability and cut and stick for all 



	n) describe, with the aid of diagrams, the structure of glycogen


	Images to demonstrate the structure of polysaccharides


	· Excellent 3D interactive images at  http://www.3dchem.com/  


	

	o)  explain how the structures of glucose, starch (amylose), glycogen and cellulose molecules relate to their functions in living organisms

	Labelling diagrams of the structure of polysaccharides

	
	Make this an IT-based session by allowing students to ‘Google’ images of glucose, amylose, glycogen, & cellulose. Paste the images into ‘draw’ and label appropriately. Differentiate by outcome in terms of labelling. For example, higher-ability students should identify the difference between 1,4-glycosidic and 1,6-glycosidic bonds


	AS GCGCE Biology: H021. F212 Molecules, Biodiversity Food and Health

	Suggested teaching time
	10 hours
	Topic
	Biological Molecules 

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

	
	CONSOLIDATION ACTIVITIES:

Criticising past paper answers. Learners are provided with completed past paper questions and then have to grade the questions and suggest improvements. Students can then compare the grade they gave the work with the true, previously agreed grade, and note mistakes 
Domino activity

HOMEWORK ACTIVITIES:

Biofactsheets and PPQ
Miniwhiteboard to test prior knowledge/role of fats

agic sand demo of hydrophobic interactions 

· Webquest – students research specific questions using the internet OR library research project

	Previous student graded work either marked within your own department or papers requested as returns from OCR./sample assessment work – both graded, un-graded and markschemes

Design your own domino activity using Maths standards unit template
	Differentiate by using higher graded paper for lower ability and a lower graded paper for higher ability. This activity will help to identify common mistakes that are made in the exam 

	p) compare, with the aid of diagrams, the structure of a triglyceride and a phospholipids
	Images/animations/labelling of diagrams

	Fat vs thin brainiac clip as a starter for the biological role of fats to promote discussion
	Link with membranes theory



	q) explain how the structure of a triglyceride, phospholipids and cholesterol molecules relate to their functions in living organisms
	Student presentations on structure/function of triglyceride, phospholipids and cholesterol. Peer assessment of presentations modelling 



	Various magic sand demos can be found at http://www.youtube.com 
Learning Skills for Science resources has a proforma ‘using websites’ which has an excellent checklist to help students use the internet to find suitable scientific information
Molymod, paper cut outs or tiddlywinks

http://www.studystack.com/ can be used to create online quizzes, crosswords, matching activities and hangman 
	Differentiate by choosing websites at the appropriate level. For example stretch learners by introducing ‘trans-fats’ http://www.worldofmolecules.com/disease/trans_fatty_acids.htm
Save any well done presentations and upload to student VLE or intranet if in electronic form

Studyshack activities can be downloaded by students onto their iPod

	
	CONSOLIDATION

Create plenary activities to test key words and terms quizzes, crosswords, hangman)
	
	


	AS GCGCE Biology: H021. F212 Molecules, Biodiversity Food and Health

	Suggested teaching time
	10 hours
	Topic
	Biological Molecules 

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

	r) describe how to carry out chemical tests to identify the presence of the following molecules: protein (biuret test), reducing and non-reducing sugars (Benedict’s test), Starch (iodine solution) and lipids (emulsion test)
	Carry out tests for reducing sugars, non-reducing sugars (sucrose), starch, proteins and lipids (emulsion test). Use either standard solutions or food substances 
Carry out semi-quantitative Benedict’s test using colour standards by eye or by use of a colorimeter (qualitative) 

	Biology: A functional approach by Roberts has written methods for relevant practicals
	Create students videos which could be uploaded to VLE/student intranet. Videos can then be used as demonstrations or critiqued by students. Differentiate by task: auditory learners doing commentary, kinaesthetic learners doing practical and visual suggesting improvements 



	s) describe how the concentration of glucose in a solution may be determined by using colorimetry

	Carry out quantitative Benedict’s test. Students use known concentrations of glucose to produce a calibration curve. They can then use the curve to determine concentration of glucose from ‘unknown’ samples


	
	· Use practicals to concentrate on skills as relevant for Unit F213


	
	CONSOLIDATION

Blockbuster quiz

Molecules grouping activity

PPQs

Biofacsheets 

Discussion to the importance of colour techniques in industry and academia e.g. the use of spectrophotometric analysis made simple
	Questions for blockbuster quiz from http://www.mrothery.co.uk under resources. Create blockbuster quiz with freeware at http://www.teachers-direct.co.uk
Doc14871.doc http://www.mrothery.co.uk under resources
	Teachers direct has many pre-made blockbuster quizzes on many topics



	GCE Biology: H021. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	8 hours
	Topic
	Biological Molecules

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

	2.1.2 Nucleic Acids
Candidates should be able to:

a) state that deoxyribonucleic acid (DNA) is a polynucleotide, usually double stranded and made up of the nucleotides adenine (A), thymine (T), cytosine (C) and guanine (G)
b) state that ribonucleic acid (RNA) is a polynucleotide usually single-stranded and made up of the nucleotides adenine (A), uracil (U), cytosine (C) and guanine (G)
	Extraction of DNA from kiwi/onion

Making models of DNA

	Various methods available by google search

Cut and stick DNA model http://www.csiro.au/resources/ps2dp.html

	Non-essential practical but can be related to practical skills required for Unit F213
Variation: Candy DNA models instructions at http://www.accessexcellence.org/ under activities exchange > activities to go. Auditory learners: produce a written description of the structure of DNA. Record these and upload to a student VLE/intranet or student’s IPOD/Mp3 player  



	GCE Biology: H021. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	8 hours
	Topic
	Biological Molecules

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

	c) describe, with the aid of diagrams, how hydrogen bonding between complementary base pairs (A-T, G-C on two anti-parallel DNA polynucleotide leads to the formation of a DNA molecule, and how the twisting of DNA produces it’s ‘double-helix’ shape
	Animations to demonstrate the structure of DNA and semi-conservative replication

	· Good DNA anatomy animation at http://www.johnkyrk.com/
· Good interactive replication animation available at AS guru www.bbc.co.uk

	

	d) outline, with the aid of diagrams, how DNA replicates semi-conservatively, with reference to the role of DNA polymerase
	· Matching exercises on roles of DNA and RNA


	· http://www.studystack.com/ can be used to create online quizzes, crosswords, matching activities and hangman


	Studyshack activities can be downloaded by students onto their iPod 



	e) state the a gene is a sequence of DNA nucleotides that codes for a polypeptide
	Worksheet or completing tables or Venn diagrams
	Various venn diagram creators available online via Google search
	Highlight use of venn diagrams as a revision tool


	GCE Biology: H021. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	8 hours
	Topic
	Biological Molecules

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

	
	CONSOLIDATION
mind map
	Various mind-mapping software freeware available through Google
	Highlight use of mind maps for revision

	f) outline the roles of DNA and RNA in living organisms (the concept of protein synthesis must be considered in outline only)
	Class discussion of term ‘globular protein’ ‘catalyse’ and ‘metabolic reactions’


	
	

	2.1.3 Enzymes 

Candidates should be able to:

a) state that enzymes are globular proteins with a specific tertiary structure, that catalyse metabolic reactions in living organisms
	Classification of enzyme as in the 6 functional groups according International Union of Biochemists (I.U.B.)


	Matching activity made with the 6 groups and explanation of their activity 


	Links to biomolecules theory



	b) state that enzyme action may be intracellular or extracellular
	Labelling diagrams/animations for mechanism of action.  Pair up students according to ability and students can then explain concept to each other in pairs after teacher-led discussions
	Good interactive animation avaliable at AD guru www.bbc.co.uk
	


	GCE Biology: H021. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	8 hours
	Topic
	Biological Molecules

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

	c) describe the mechanism of action of enzyme molecules, with reference to specificity, active site, lock and key hypothesis, induced-fit hypothesis, enzyme-substrate complex and lowering of activation energy

	Modelling of lock and key and induced fit hypotheses

Introduce the ‘boulder analogy’ as an explanation of activation energy

Students research the name of 2 ‘intracellular’ and 2 ‘extra cellular’ enzymes and discuss their function using either the internet or library resources 

Investigate the rate of an enzyme-controlled reaction either by formation of oxygen gas using catalase or rate of disappearance of starch using amylase

Calculating initial rate of reaction from graphs 


	Use Plasticine  for modelling 

· Demonstrate this using football on slopes of school/college field. Inside, you could demonstrate this by using the inside of a cycling helmet

· Tutorial on activation energy at http://www.mhhe.com/physsci/chemistry/essential
chemistry/flash/activa2.swf  
Chemsoc has excellent website with simple explanations of all aspects of enzyme theory and good weblinks http://www.chemsoc.org/networks/LearnNet/ look for ‘chemistry for biologists’

Cover all methods: use of potato or liver, use gas cylinders, balance for loss of mass or upturned cylinder even if in theory only. Disappearance of starch using iodine and dimple trays. Catalase experiment is more reliable  
Tutorial on drawing accurate scientific graphs at www.kscience.co.uk  
	Students do not need to know the names of these 6 groups, but this is a useful activity to introduce the students to biological language and will give them the idea of the scope of enzyme activity in living organisms 

In-depth discussion of activation energy will stretch high-ability learners and links with those studying Chemistry
Good homework activity. Students could present their research as group presentations. Learning skills for Science has an activity ‘good presentation skills’  To save time students could produce summary cards to be uploaded to student VLE/intranet or a poster to be displayed in the classroom  

Opportunity to use datalogging equipment

Old AS course practical exams contain many written methods for enzyme experiments


	
	
	
	Students can control temperature with a water bath made in a beaker or use thermostatically controlled water baths
breakdown of fat links with biological molecules unit

Opportunity to use datalogging equipment

Teach-nology has many other templates for useful teaching resources

	d) describe and explain the effects of pH, temperature, enzyme concentration and substrate concentration on enzyme activity


	Investigate the rate the factors that affect enzyme controlled reactions e.g. The effect of temperature on the breakdown of marvel milk  (disappearance of substrate) or the effect of temperature on the breakdown of fat using lipase by monitoring changes in pH (formation of product)
	Online simulation of practical available at http://mvhs.mbhs.edu/coresims/enzyme/index.php

	

	e) describe how the effects of pH, temperature, enzyme concentration and substrate concentration on enzyme activity can be investigated experimentally
	Boiled vs fresh liver. Repeat, changing SA of liver as an indirect method, relating to enzyme concentration Use potato as an alternative

	Good simulation of the theory of temp/pH available at AS guru www.bbc.co.uk

	

	f) explain the effects of competitive and non-competitive inhibitors on the rate of enzyme-controlled reactions, with reference to both reversible and non-reversible inhibitors
	Labelling graphs and discussion of the terms ‘describe’ and ‘explain’ for all reactions. Flexi-curves can be used to aid drawing graphs
	Statements that describe and explanation all graphs used as matching activity for graphs

Peer explanation  

	

	g) explain the importance of cofactors and coenzymes in enzyme-catalysed reactions
	Discussion of inhibitors. Draw and label graphs to explain effect of inhibitors


	Good website with explanation, quiz questions and examples of inhibitors. Contains interactive 3D images of inhibitors  



	

	h) state that metabolic poisons may be enzyme inhibitors, and describe the action of one named poison


	Students research drugs as medical inhibitors e.g. ACE inhibitors and cyanide as a poison

	http://www.elmhurst.edu/~chm/vchembook/573inhibit.html
A Google search will bring up many recent articles or medical journals with examples of drugs as medical inhibitors e.g. http://www.medicinenet.com/ace_inhibitors/article.htm
	

	i) state that some medical drugs work by inhibiting the activity of enzymes
	CONSOLIDATION ACTIVITIES:

Worksheets

Past paper questions

Bingo
	Biofactsheets

PPQ

· http://teach-nology.com/ bingo maker


	

	
	HOMEWORK ACTIVITIES:

Drugs as medical inhibitors as above, past papers or directed worksheet
	
	


	GCE Biology: H021. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	12 hours
	Topic
	Food and Health

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

	2.2.1 Diet and Food Production

Candidates should be able to:

a) a)define the term ‘balanced diet’
	Mini whiteboard to test students prior concept of these terms, share ideas within groups and come together the most suitable definition


	Whiteboards, biological dictionaries either book or online
School college menu
	

	b) explain how consumption of an unbalanced diet can lead to malnutrition, with reference to obesity

	Use biological dictionary to define these terms

Write a food diary for 1 week and discuss how balanced food intake is important

Study the school/college menu and discuss a menu that would allow for a suitable balanced diet

Outside speaker e.g. nutritionist, dietician, nurse or health working professional

Write a food plan for a person wanting to lose weight OR research into e.g. Atkins diet and it’s health implications


	· http://www.nationalobesityforum.org.uk/ 
http://www.atkins.com/
· http://www.atkinsexposed.org/  


	Link Atkins debate to ‘how science works’ as an example of how bias is used to influence the publics perception of scientific facts  



	c) discuss the possible links between diet and coronary haert disease (CHD)
	Microscopy of blood vessels showing artheroma

Produce or analyse graphs using epidemiological data to support the linkswith diet and CHD


	· Prepared slides http.//www.heaqrtstats.org/ BHF statistics site

· Educational video clips can be found on u-tube as an alternative
	

	d) discuss the possible effects of a high blood cholesterol level on the heart and circulatory system, with reference to high-density lipoproteins (HDL) and low-density lipoproteins (LDL)
	Talk from a health visitor/school nurse

Discuss the importance of plants as producers in food chains
	Many video clips on bbc.co.uk  for examples of selective breeding eg ‘non allergy cat’ and ‘horseracing’

Many images available through google 
Practical method/resources on SAPs website http://www-saps.plantsci.cam.ac.uk/
	

	e) explain that humans depend on plants for food as they are the basis of food chains (no details of food chains are required)

	
	
	

	f) outline how selective breeding is used to produce crop plants with high yields, disease resistance and pest resistance
	Watch video clips to stimulate discussion and use historical examples of selective breeding e.g. dogs/agriculture 


	· http://www.blacksheepbrewery.com/ virtual tour of blacksheep brewery on N Yorks 


	


	GCE Biology: H021. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	12 hours
	Topic
	Food and Health

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

	g) outline how selective breeding is used to produced domestic animals with high productivity
	Students produce ‘concept cartoons’ to describe examples of selective breeding 


	
	

	h) describe how the use of fertilisers and pesticides with plants and antibiotics with animals can boost food production


	Investigate the effect of fertiliser on plant growth, possibly using different concentrations of fertiliser, or different types of fertiliser (with differing mineral contents). This could be a long term study in vivo,with sample pots, or more simply in vitro with cereal seedlings grown in pots or in culture solutions/gels


	Excellent information for use by students or to set up experiments http://textbookofbacteriology.net/growth.html
http://www.cellsalive.com/ecoli.htm cell cam for E Coli cell growth
http://www.bact.wisc.edu/Microtextbook/ virtual microbiology also has example data for growth curves

	Concentrate on growth drawing skills. www.kscience.co.uk has a simple online tutorial for drawing accurate scientific graphs



	i) describe the advantage and disadvantages of using micro-organisms to make food for human consumption


	Make yoghurt

Visit a brewery, yoghurt or cheese factory or virtual online visit

Grow mushrooms (available commercially)


	
	Students could produce a Podcast on ‘safe treatment of food’




	GCE Biology: H421. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	12 hours
	Topic
	Food and Health

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

	j) outline how salting, adding sugar, pickling, freezing, heat-treatment and irradiation can be used to prevent food spoilage by micro-organisms

	Investigate the effects of varying conditions on the growth of micro-organisms using data logging (eg turbidity) measurements with colorimeter or light sensor  or simulation software

Growth of micro-organisms could also be investigated by determining dry mass, measuring mycelium diameter or using direct counts
Investigate food spoilade and the effects of different methods of preventing it
Investigate the effects of different treatments on the bacterial content of milk. This could compare UHT, pasteurised, sterilised and/or differing ages, using streak plating or dilution plating

Produce a newsreport or newspaper article on the’ safe treatment of food’
	
	


	GCE Biology: H421. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	12 hours
	Topic
	Food and Health

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

	2.2.2 Health and Disease

Candidates should be able to:

a) discuss what is meant by the terms ‘health’ and ‘disease’
	Discuss the terms. Use the world health organisation website to define these terms


	· http://www.who.int/en/

	

	b) define and discuss the meanings of the terms ‘parasite’ and ‘pathogen’
	Webquest or library research. Student presentations on nominated disease OR produce a simple webpage or power point presentation to be uploaded to student VLE/intranet


	· http://www.who.int/topics/infectious_diseases/en/
· WHO factsheets on infectious diseases (various available)
	Differentiate this activity by choosing an appropriate disease for each student



	c) describe the causes and means of transmission of malaria, AIDS/HIV and TB (knowledge of the symptoms of these diseases is not required)


	Discussion of the impact of HIV/AIDS in the global community 


	· http://www.avert.org/historyi.htm AIDS timeline, history, videos about HIV and statistics

· Never Give Up – HIV/AIDS teaching poster and multimedia resource 

· https://www.worldvision.org.uk/
· http://www.avert.org/aidsuk.htm
· AIDS in the UK info
http://www.stoptb.org/resource_center/videolibrary.asp
	


	GCE Biology: H421. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	12 hours
	Topic
	Food and Health

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

	d) discuss the worldwide importance of malaria, AIDS/HIV and TB
	Draw and explain graphs to explain the distribution of HIV/AIDS in a developing and developed country

Discussion of the impact of TB in the global community

Discussion of the impact of Malaria in the global community

Listen/make notes on recent WHO activities

Discussion of key terms


	Stop TB video library – excellent video clip resource

· http://www.sumanasinc.com/ animation of life cycle of plasmodium and malaria infection

· http://rbm.who.int/wmr2005/ World Malaria report 2005 contains short reports by country. Each student can research a particular country to produce a class report

· http://www.who.int/ Podcasts (under multimedia)
	Stretch and challenge – research and explain the link between HIV and TB 
Differentiate the outcome of the video by asking each student to look for the answer to a very specific question. They must then explain the answer to their question to the class



	e) define the term ‘immune response’, ‘antigen, and ‘antibody’
	Draw outline of body actual size. As a class label the methods the body uses to prevent entry of micro-organism
	
	Check with your LEA the suitability of human blood smears

	f) describe the primary lines of defence against pathogens and parasites (including skin and mucus membranes) and outline their importance (no details of skin structure are required)

	Microscopy of blood cells. Scientific drawing of blood cells


	
	Use both images and descriptions
Differentiate by either providing the images in the correct order or by students having to sequence both images and descriptions 




	GCE Biology: H421. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	12 hours
	Topic
	Food and Health

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

	g) describe, with the aid of diagrams and photographs, the structure and mode of action of phagocytes

	Animations – phagocytosis

Sequencing activity on method of action of phagocytes

Students produce models of antibodies 


	Pre-prepared slides or blood smears-human or horse

Many phagocytosis animations available on the web 

Create a sequencing activation based on the animation chosen

Various modelling materials including Plasticine, straws, paper and beads or poster materials 
	

	h) describe, with the aid of diagrams, the structure of antibodies
	Teacher led discussion of cell-mediated and humoral immunity. Students label diagrams and model the processes


	
	

	i) outline the mode of action of antibodies, with reference to the neutralisation and agglutination of pathogens

	
	Use powerpoint to create simple shapes for the main molecules involved – antigen, B Cells, Cytokines etc. Drag and drop these to act out what happens in both processes. Produce a cut out handout for the learners. Each student can then copy in real time the processes

For good animation http://science.nhmccd.edu/Biol/inflam.html 


	Use peer explanation of these processes and the modelling activity between learners of differing ability 


	GCE Biology: H421. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	12 hours
	Topic
	Food and Health

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

	j) describe the structure and mode of action of T lymphocytes and B lymphocytes, including the significance of cell signalling and the role of memory cells
	Discussion on the different types of immunity


	
	

	k) compare and contrast the primary and secondary immune responses
	Matching activities for examples of the different type of immunity 


	· http://www.drhull.com/EncyMaster/I/immunity.html

	

	l) compare and contrast active, passive, natural and artificial immunity
	Research the childhood immunisation program in the UK  

Visit from school nurse or health worker
	· http://www.immunisation.nhs.uk/
	

	m) explain how vaccination can control disease
	Case study Rubella and the herd effect

Compare media reports from various different sources in connection immunisation program


	For good data on herd effect http://www.cogforlife.org/epidemstudy.htm
Many articles available online, www.bbc.co.uk 


	


	GCE Biology: H421. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	12 hours
	Topic
	Food and Health

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

	n) discuss the responses of governments and other organisations to the threat of new strains of influenza each year

	Produce a scientific poster, debate or discussion on the impact of either avian flu or pandemic flu


	· http://www.science-academy.org.uk/exhibit.asp?tip=1&id=4657
· Royal society 2006 – bird flu pandemic summary and video clips 

· http://www.dh.gov.uk/en/PandemicFlu/index.htm downloadable summary on pandemic flu and the impact on UK/government plans
	Learning skills for science has resource/template for producing scientific posters



	o) outline possible new sources of medicines with reference to micro-organisms and plants and the need to maintain biodiversity
	Research the name of 3 plant-based drugs that are currently in use for the treatment of clinical diseases and 3 antibiotics that are produced by micro-organisms 


	Article “Our debt to wild medicine: Earthly Goods: Medicine Hunting in the Rainforest by Christopher Joyce”  issue 1951 of New Scientist magazine, 12 November 1994, page 46

Many other articles available online 

	

	p) describe the effects of smoking on the mammalian gas exchange system, with reference to the symptoms of chronic bronchitis, emphysema (chronic obstructive lung disease) and lung cancer
	Trionimoes

Use ‘effects of smoking’ animation or video clips as a discussion point


	Produce set of triominoes using symptoms, causes and images of affected systems. Students can work in small groups to group these cards

· http://www.cdc.gov/tobacco/data_statistics/sgr/sgr_2004/sgranimation/flash/index.html
http://www.gosmokefree.co.uk/whygosmokefree/yourbody/
NHS stop smoking adverts/Smoking kills adverts – many available via U-Tube
	

	
	
	http://www.dh.gov.uk/en/Aboutus/MinistersandDepartmentLeaders/ChiefMedicalOfficer
/Features/SmokefreeEngland/Smokingdamagesyourhealth/index.htm. Here is an example of a podcast. A variation on this activity could be for students to take notes from this podcast. Learning Skills for Science has a proforma for note-taking skills
	

	q) describe the effect of nicotine and carbon monoxide in tobacco smoke on the cardiovascular system with reference to the course of events that lead to atherosclerosis, coronary heart disease and stroke
	Students produce a presentation/poster/educational video/Podcast on the effects of smoking on health

Analyse epidemiological data linking smoking and disease


	· Essential Biology for OCR (Toole and Toole) has some data for this topic, but a vast array of data can be found on the internet. E.g. http://www.archive.official-documents.co.uk/document/doh/tobacco/part-1.htm

	

	r) evaluate the epidemiological and experimental evidence linking cigarette smoking to disease and early death
	Provide students with graphs and tables of data relating smoking to disease. Alongside provide students with statements which describe and explain this data. Students must match statements with data
	
	


	GCE Biology: H021. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	6 hours
	Topic
	Biodiversity and evolution

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

	2.3.1 Biodiversity
Candidates should be able to:
a) define the terms ‘species’, ‘habitat’ and ‘biodiversity’
	Visit a natural history museum/zoo to observe the diversity of living organisms 
or Research on the internet or library the diversity of living organisms/class presentations


	excellent website on biodiversity: http://tolweb.org/tree/phylogeny.html

	Proforma for good presentations in learning skills for science resources (Learning Skills for Science Resources)



	b) explain how biodiversity may be considered at different levels; habitat, species and genetic
	
	
	

	c) explain the importance of sampling in measuring the biodiversity of a habitat


	Discuss the biodiversity of single-celled organisms


	Video on single-celled organisms and their importance and diversity http://www.teachersdomain.org/resources/
tdc02/sci/life/stru/singlecell/index.html 


	Watch the video clip once and ask students to write down questions about what they have observed or about the science they don’t understand. Watch the video a second time and students try to answer their own questions. Then open the un-answered questions for discussion. Proforma for this in Learning Skills for Science Resources 

	d) describe how random samples can be taken when measuring biodiversity
	
	Eye of the Cyclops video series (biomedia associates)


	


	GCE Biology: H021. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	6 hours
	Topic
	Biodiversity and evolution

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

	e) describe how to measure species richness. Species evenness in a habitat
	Students look up key terms in biological dictionary


	Biological dictionary or online dictionary


	

	f) use Simpson’s index of Diversity (D) to calculate the biodiversity of a habitat, using the formula D = 1-(∑(n/N)2)
	Demo of how to use quadrats

Random sampling of habitats (terrestrial and aquatic) using quadrats, sweep or pond nets and other methods to collect the data needed for estimating species richness, species frequency and density


	Demo of how to use quadrats using coloured beads

Random number tables 
e.g. biodiversity of aquatic systems (school/college pond), distribution of daisies on field


	Students could produce instructional videos on these techniques and using these as a recap in another lesson.  Students can then constructively critique these techniques



	g) outline the significance of both high and low values of Simpson’s index of Diversity
	Calculating Simpson’s Index of Diversity


	Good simple explanation of diversity index, random samplings, quadrats and selected aquatic data
	

	h) discuss current estimates of global biodiversity
	Discuss current estimates of global biodiversity

Discuss why there are more known species of insect in the world than any other group of animal and write article

	http://www.countrysideinfo.co.uk
http://www.nhm.ac.uk/researchcuration/projects/worldmap/

Biodiversity world map:
http://www.ukbap.org.uk/ UK biodiversity action plan website

Collect images of as many different insects as possible and use as discussion point

· Life in the undergrowth series as discussion starter

http://web.ento.vt.edu/ento/resource.jsp?resourceID=1
3-D insects online
	Use countryside into as a webquest as an introduction in to techniques



	2.3.2 Classification

Candidates should be able to:

a) define the terms ‘classification’, ‘phylogeny’ and ‘taxonomy’
	Research past and proposed systems of classification


	Producing a scientific book (learning skills for science book) or scientific poster


	

	b) explain the relationship between classification and phylogeny
	Research and give a presentation on one of the 5 kingdoms


	PowerPoint presentations

Many websites on this available


	

	c) describe the classification of species into the taxonomic hierarchy of domain, kingdom, phylum, class, order. Family, genus and species
	Design a dichotomous key for a group of at least 6 organisms within a given group (or a key for 6 non-living objects, for example, stationary or basic lab equipment


	Random objects can be used as an introduction to grouping allowing the learner to decide how they will group the items. Sampling of plants from school/college field or pond invertebrates are suitable for production of keys. Many keys commercially available. This could 
	

	d) outline the characteristic features of the following 5 kingdoms: Prokaryota (Monera), Protista, Fungi, Plantae, Animalia
	· General fieldwork or sampling combined with the use of keys, to classify, identify and name species of plants, animals and/or other organisms found in a habitat. This could be limited to groups within kingdoms e.g. insects, invertebrates, seaweeds, flowering plants
	Also be completed as a fieldtrip. For example sand-dune plants or sampling from rock pools. This could also be linked to the sample techniques studied as part of 2.3.1
	

	e) outline the binomial system of nomenclature and the use of scientific (Latin) names for species
	Students produce acronyms to remember the taxonomic hierarchy


	e.g. King Philip Can Only Find his Green Slippers = Kingdom Phylum Class Order Family Genus Species


	

	f) use a dichotomous key to identify a group of at least 6 plants, animals or micro-organisms
	
	Antropology Can Make People Hate Helping the Sick = Animalia Cordata Mamalis Primate Hominidae Homo Sapien


	Acronyms can be used to remember many key facts across the syllabus e.g. stages  of mitosis



	g) discuss the fact that originally classification systems were based on observable features but more recent approaches draw on a wider range of evidence to clarify relationships between organisms, including molecular evidence
	Students research classification of a chosen organism and present this information to the class
Research the recent approaches to using DNA to influence classification

	Many websites/articles available online

	

	h) compare and contrast the 5 kingdom and three domain classification systems.
	Scientific debate on the pros/cons on the 3 domain classification system is comparison to the 5 kingdoms
	
	


	GCE Biology: H421. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	10 hours
	Topic
	Biodiversity and evolution

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

	2.3.3 Evolution

Candidates should be able to:

a) define the term ‘variation’
	Introduce the term ‘variation’ and ask students to list as many examples of variation in a named species


	Mini whiteboards

Collection of images of named species to stimulate discussion


	Using humans as an example can stimulate discussion, but be aware of ethical issues surrounding some discussion



	b) discuss the fact that variation occurs within as well as between species


	
	· http://science.education.nih.gov/supplements/nih1/genetic/
Excellent free resource looking at the genetic variation in humans activites 2-5 look in depth at an example of genetic variation 
	

	c) describe the differences between continuous and discontinuous variation using examples of a range of characteristics found in plants, animals and micro-organisms


	Investigate the variation found in organisms, including quantitative measurements of continuous characteristics and collecting qualitative counts of discontinuous characteristics. Possibilities include measuring leaf sizes, flower sizes, insect length and counting numbers of flowers and snails with different colours – all from different individuals of the same species
	Samples or images of samples. Fieldwork opportunity for example of proforma http://www.biotopics.co.uk/genes/varn.html 


	

	d) explain both genetic and environmental causes of variation
	Analyse variation data using computer software

	Use of Excel or hand drawn graphs


	


	GCE Biology: H021. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	10 hours
	Topic
	Biodiversity and evolution

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

	e) outline the behavioural, physiological and anatomical (structural) adaptations of organisms to their environments
	Study pre-prepared material or organisms sampled from one or more habitats and identify their adaptations to these habitats. E.g. adaptations of aquatic invertebrates for obtaining oxygen, or for movement in still or moving water (using hand lenses or dissecting/binocular microscopes)

Produce scientific poster on the adaptation of marram grass to it’s environment
	Microscopy using pre-prepared slides -marram grass

Images of marram grass

Microscopy of aquatic invertebrates

· http://www.bbc.co.uk/nature/animals/planetearth/ BBC’s plant earth video clips of hundreds of animals and their environments 

Learning skills for science proforma for producing scientific posters
	Instead of the poster auditory learners could produce/record a report or podcast to be uploaded to student VLE/intranet.

	f) explain the consequences of the four observations made by Darwin in proposing his theory of natural selection


	Research the evidence for evolution before writing a scientific evaluation of it

Model the effects of natural selection mathematically using computer or physical simulations


	· http://www.teachersdomain.org/resources/tdc02/sci/life/evo/lp_darwin/index.html
Excellent multimedia resource containing videos, excerpts from Darwin’s diary etc free resource

· http://www.biologyinmotion.com/evol/ natural selection simulation
	Teacher’s domain activity is quite long but will stretch high achievers and can be modified for differentiation for lower ability. 


	g) define the term ‘speciation’
	
	· http://www.echalk.co.uk/ peppered moth simulation
	

	h) discuss the evidence supporting the theory of evolution, with reference to fossil, DNA and molecular evidence 
	Investigate natural selection by providing birds with a choice of different coloured spaghetti as food

Discuss the fossil, DNA and molecular evidence for evolution
	· http://www.teachersdomain.org/resources/tdc02/sci/life/evo/lp_fossilevid/index.html excellent multimedia resource for support for evolution
· http://www.anth.ucsb.edu/projects/human/ gallery of images : human evolution: fossil evidence in 3D
Interactive documentary available online http://www.becominghuman.org/
· Scientific article: Mitochondrial DNA clarifies human evolution. http://www.actionbioscience.org/evolution/ingman.html
Book ‘origin of species’ Charles Darwin
	Stretch and challenge by asking high ability students to research and present this information to the class. 

	i) outline how variation, adaptation and selection are major components of evolution 
	Class debate on the influence of variation, adaptation and selection and evolution contribute to the diversity of living organisms 


	
	

	j) discuss why the evolution of pesticide resistance in insects and drug resistance in micro-organisms has implications for humans
	Observe/discuss the rate of reproduce of micro-organisms and debate the implications of antibiotic and pesticide resistance

Produce an ‘action plan’ for what can be done about these issues as an individual or government level 

Discuss the impact of MRSA 


	The roundtable energy-discussion panel online for antibiotic resistance and micro-clock-teach about reproductive rates of microbes

· http://www.pbs.org/wgbh/evolution/library/10/index.html
http://www.pbs.org/wgbh/evolution/library/10/1/l_101_02.html series of image to show development of pesticide resistance 

BBC’s news report has many videos on this www.bbc.co.uk/news 
	Many other activities available through pbs.org for variation, adaptation and evolution




	GCE Biology: H021. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	10 hours
	Topic
	Biodiversity and evolution

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

	2.3.4 Maintaining Biodiversity

Candidates should be able to: 
a) outline the reasons for the conservation of animal and plant species, with reference to economic, ecological, ethical and aesthetic reasons


	Visit a zoo, botanic garden or seed bank. This could be a virtual (online) visit

Research the factors that led to the recent extinction of one named animal species and on and a named plant species. Each student to research 1 animal and produce class booklet or website on extinction and conservation


	· http://www.explore-kew-gardens.net/ 

Royal society annual address 2005 

· http://www.royalsoc.ac.uk/publication.asp?id=3867
Blue plant BBC video-Deep sea as a discussion for many species we are yet to discover 


	

	b) discuss the consequences of global climatic change on
the biodiversity of plants and animals with reference to the changing patterns of agriculture and spread of disease

	
	BBC series – saving planet earth and website http://www.bbc.co.uk/savingplanetearth/ very good introductory video can be downloaded and also video clips of tv/music stars and their conservation work 


	

	c) explain the benefits for agriculture and medicine of maintaining the biodiversity of animal and plant species
	Draw up a world map labelling examples of where species are being affected by climate change


	· http://www.exploratorium.edu/climate/biosphere/data5.html
discussion on climate change and animal populations with specific examples
	Produce this using draw and a blank world map or on paper in the classroom 




	GCE Biology: H021. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	10 hours
	Topic
	Biodiversity and evolution

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

	d) describe the conservation of endangered plant and animal species, both in situ and ex situ, with reference to the advantages and disadvantages of these 2 approaches
	Class discussion “Why should I care about global warming?”

Students suggest, discuss and record disease that may become epidemic in the UK with an increase in annual temperature and changes in agriculture policy
	· http://www.bbc.co.uk/climate/impact/
· http://www.carbonfootprint.com/

	

	e) discuss the role of botanic gardens in the ex situ conservation of rate or extinct wild plant species, with reference to seed banks
	Calculate carbon footprint and suggest ways to reduce this

Visit a zoo, botanic garden or seed bank. This could be a virtual (online) visit

Investigate the number of seeds stored in banks such as the millennium seed bank

Write a report on the role of zoos and seeds banks in conservation

Investigate the success of preserving seeds by measuring percentage germination rates of seeds following a range of treatments, including freezing


	· http://www.explore-kew-gardens.net/
· Students design their own experiment. Ideas are freezing, radiation, salinity of water

· http://www.cites.org/ 
http://www.cbd.int/default.shtml

	Links with practical skills 


	GCE Biology: H021. F212 Molecules, Biodiversity and Human Interactions

	Suggested teaching time
	10 hours
	Topic
	Biodiversity and evolution

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

	f) discuss the importance of international cooperation in species conservation with reference to the ‘convention in international trade in endangered species (CITES) and the Rio Convention on Biodiversity 
	Students search CITES database by country and list endangered species. Discuss the role of CITES and Rio Convention, zoos, botanic gardens and seed banks in conservation


	· http://www.ukbap.org.uk/ 

External speaker from local council
	

	g) discuss the significance of environmental impact assessments (including biodiversity estimates) for local planning decisions
	Research local biodiversity action plan. Identify any species with particular habitats in the local community.  Produce a news report arguing against the building of a supermarket in an area of biological importance
	
	


Sample GCE Lesson Plan: H421 Biology
F212: Molecules, Biodiversity and Human Interactions
Describing and explaining graphs, with reference to the factors that effect enzyme activity
OCR recognises that the teaching of this qualification 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 explain the terms ‘describe’, ‘explain’, ‘with reference to’ and ‘evaluate’ when used in a scientific context.

	Objective 2
	To describe the effect of pH, temperature, enzyme concentration, substrate concentration and inhibitors, on enzyme actions.

	Objective 3
	To explain the effect of pH, temperature, enzyme concentration, substrate concentration and inhibitors on enzyme action.

	Objective 4
	To accurately read values, of both the dependent and independent variables, off a graph of enzyme activity.


Recap of previous experience and prior knowledge

· Mini test on experimental terminology e.g. ‘independent’ and ‘dependent variable’, ‘control variables’ and ‘inhibitor’ with reference to enzyme experiments.  Mini-whiteboards would be a suitable resource for this activity. 
Content

	Time
	Content

	5 minutes
	Matching activity to define ‘describe’, ‘explain’, ‘with reference’ and ‘evaluate’. This could be a paper activity or using ICT. If you do not have an interactive whiteboard try using PowerPoint on ‘design’ mode. You can then insert textboxes which can easily be ‘dragged and dropped’. As students must complete this activity within 5 minutes a stop-clock could be used to help students pace their activity. A online stop-clock in available on www.kscience.co.uk.

	20 minutes
	Working in pairs: provide the students with photocopies of accurately drawn graphs from experiments referenced to in objectives 2 and 3. These could be hand-drawn graphs completed by students in practical sessions or data plotted using software such as Microsoft Excel. Provide students with a list of statements which ‘describe’, ‘explain’ each of the graphs. Differentiate this activity by providing more able students with statements that describe/explain.

	10 minutes
	Specific parts of the graph rather than the overall graph. Review the answers as a class. Many of the old practical exams contain relevant data for use with this activity. The graphs could be produced by the teacher, to ensure variety.
Working in pairs: Recap on ‘with reference to’ and ask students to reference their ‘descriptions’ of their graphs with relevant data. Work through one example of this activity as a group. Stress the importance of referencing data when describing graphical data and the credit they receive for doing this in exam questions.


Consolidation

	Time
	Content

	15 minutes
	Recap on ‘evaluate’. Ask the students to identify, from the graphs used activity 2, the graph they would be most confident in evaluating and the graph they would be least confident in evaluating. Pair/group students up according to this information and use peer explanation to consolidate this information. 

	10 minutes
	Using mini-whiteboards ask students to sketch graphs without looking at their notes. Repeat at least 2 times in order that students can see their improvement. Highlight use of this activity for revision purposes. 

	HWK
	Students to view simulation of the theory of temp/pH available at AS guru www.bbc.co.uk and write a commentary to explain this theory. The written commentary must be descriptive enough to not need visuals. Students could record this as an example of a ‘podcast’ to be uploaded to student VLE/intranet/student iPods or mobiles for use as a revision tool. Stretch and Challenge higher ability learners by asking them to complete this activity without a simulation for enzyme concentration, substrate concentration or the presence of inhibitors.


Sample GCE Lesson Plan: H421 Biology

F212: Molecules, Biodiversity and Human Interactions
Drug Resistance in Micro-Organisms 
OCR recognises that the teaching of this qualification 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
	Describe how drug resistance in micro-organisms can be caused by mutation.

	Objective 2
	Describe how the rate of reproduction of micro-organisms influences the spread of resistance to antibiotics.

	Objective 3
	Discuss the effects of bacterial drug resistance, with particular reference to MRSA.

	Objective 4
	Take part in a scientific debate on the dangers of microbial resistance.


Recap of previous experience and prior knowledge

· Using a model of DNA, discuss the impact of a change in the base sequence of DNA. This could be modelled using different coloured insulating tapes on wire, or different coloured popper-beads. 

Content

	Time
	Content

	10 minutes
	http://www.pbs.org/wgbh/evolution/survival/clock/ ‘Microbe clock’ as a reference point for discussing how the speed of evolution is related to to drug resistance. Watch the animation and ask the students ‘how many generations of bacteria are shown’?. This can then be related to the speed of evolution in bacteria, in a comparison to other organisms, for example humans.  

	25 minutes
	http://www.pbs.org/wgbh/evolution/survival/enemy/index.html Divide students into groups of 4. Provide each group with the ‘panellist statements’ Each student takes on a role of either ‘Tamar’, ‘George’, ‘Stuart’ or ‘Stephen’ ‘to discuss “what can we do to reduce antibiotic resistance?”. Provide each group with lists of questions as brought up in the ‘discussion panel’. Students can be provided with the panellist answers if necessary

	10 minutes
	Watch 2-3 recent news clips about MRSA on BBC videos http://search.bbc.co.uk/cgi-bin/search/results.pl?q=mrsa&tab=av&scope=allThe students completed a guided worksheet, or this could be left more open-ended allowing students to take notes in the form of images of diagrams


Consolidation

	Time
	Content

	10 minutes
	Students work in small groups or pairs to design an educational cartoon in the form of a ‘concept cartoon’ about drug resistance. Pair up students who are visual learners with stronger artists. Suggest that students who are not confident artists use stick men. 

	5 minutes
	Discuss the concept cartoons with the class. 

	HWK
	Students research the use of antibiotics in animal feed and the possible consequences on human health of these issues.


Sample GCE Lesson Plan: H421 Biology

F212: Molecules, Biodiversity and Human Interactions
Environmental Adaptations
OCR recognises that the teaching of this qualification 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
	Outline the behavioural and structural characteristics & adaptations of organisms to their environment with reference to aquatic organisms.

	Objective 2
	Outline the behavioural and structural characteristics & adaptations of organisms to their environment with reference to marram grass.

	Objective 3
	Outline the behavioural and structural characteristics & adaptations of organisms to their environment, with reference to one other organism (animal or plant).

	Objective 4
	Design a clear and concise scientific poster. 


Recap of previous experience and prior knowledge

· Class discussion on genetic vs environmental variation linking the need for organisms to adapt to their environment. Link this to microbial resistance. Using http://www.pbs.org/wgbh/evolution/survival/clock/index.html to stimulate discussion. 

	Time
	Content

	10 minutes
	Students observe various aquatic organisms using a hand lens or a microscopes. Having a microscope linked to a camera/tv/video is useful for discussion at this point. Students suggest environmental adaptations made by specific organisms in a class discussion 

	20 minutes
	Students observe a cross section of marram grass using the light microscope. Students draw this cross section and label with appropriate adaptations. Provide students with a good summary of these adaptations for example www.mrrothery.co.uk – xerophytic adaptations under module 3 notes or relevant textbook. 

	15 minutes
	Choose 2-3 clips from http://www.bbc.co.uk/nature/animals/planetearth/ showing various animals and their habitats. Provide students with specific questions to answer for each video clip. 


Consolidation

	Time
	Content

	5 minutes
	Introduce ‘learning skills for science’ resource ‘scientific posters’ class discussion on important points for designing a scientific poster

	10 minutes
	Students work individually using notes from BBC videos to produce a scientific poster on one of the animals chosen. 

	HWK
	Complete poster for display in the classroom or discussion/presentation in a forthcoming session. Students to use the BBC site for further reference if needed. Stretch and Challenge by choosing appropriate video clips. 


Sample GCE Lesson Plan: H421 Biology

F212: Molecules, Biodiversity and Human Interactions
The Biological Properties of Water
OCR recognises that the teaching of this qualification 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
	Describe how hydrogen bonding occurs between water molecules.

	Objective 2
	Explain how hydrogen bonding influences the properties of water.

	Objective 3
	Relate the effect of hydrogen bonding in water, and the other properties of water, to the role of water in living organisms.

	Objective 4
	Be able to structure a short biological essay.


Recap of previous experience and prior knowledge

· Knowledge of hydrogen bonds and their importance in protein structure. Using mini-whiteboards ask students to write or draw the first thing that comes into their head when you say ‘hydrogen bond’. Use as a discussion point. 
Content

	Time
	Content

	10 minutes
	Introduce students to hydrogen bonding by watching the following animation.  http://www.northland.cc.mn.us/biology/Biology1111/animations/hydrogenbonds.html Watch the animation twice. During the first viewing ask students to write one question about an aspect of the science in the video they did not understand or would like to know more about. During the 2nd viewing ask students to attempt to answer their own question. ‘Thinking’ time (a couple of minutes) would be useful at the end of this activity. If any student has difficulty formulating a question they can be given the question from another student to answer during the second viewing. 

	10 minutes
	Group the students, with a range of abilities within groups, and ask the students to share their questions and answers. Any unanswered questions can be tackled within the group. Any question that cannot be answered by any member of the group can be written on a piece of paper and handed to the teacher. These questions will be reviewed at the end of the session.


	Time
	Content

	5 minutes
	As a class or a small group of students demonstrate the effect of hydrogen bonding using role play. The students form a line holding hands. Each student is a water molecule. The links being the hydrogen bonds. Ask the student at the end of the line to pull (gently and sensibly) and discuss the effect this has on the other water molecules. Relate this to water movement in the xylem. Moving onto surface tension. Ask one student in the centre to take a couple of steps backwards and then forwards and discuss the effect this has on the other water molecules, or place a small weight on the arms of a student within the group and discuss the mass that it would take to break the chain. Relate this to surface tension and pondskaters. 

	10 minutes
	Class discussion ‘spidergram’ on the board to discuss the points for a good scientific essay. Ask each student to contribute one  point to the discussion. Once this is complete take a digital photo of this summary to print out for student’s notes or to upload to a student VLE/Intranet. Students could also take photos of this summary for their own reference using mobile phones. 

	15 minutes
	Students work individually, using the spidergram (from the board) and a suitable summary of the “biological importance of water”. For example biofactsheet sep 89 No.30. Students construct a scientific essay of maximum length = 1 side of A4. Discuss the importance of writing short essays within a short time-span (i.e) exam conditions). A timer could be useful for this. A free online countdown clock can be found at www.kscience.co.uk 


Consolidation

	Time
	Content

	10 minutes
	Class discussion-question time! Students to write any point they do not understand from the session on a piece of paper. This could be done anonymously to encourage all students to tackle areas of misunderstanding without peer pressure,  Any questions that were handed to the teacher ‘unanswered’ from the starter activity should also be discussed at this point. Use directed questioning and allow students to ‘ask a friend’ if they need to. 

	HWK
	Pair the students up according to ability. Ideally pair one higher ability student with one weaker student. Students must ‘mark’ the other student’s essay and give 3 points for improvements. You may choose to give a mark scheme for this. The  activity will stretch and challenge all students 


Other forms of Support

In order to help you implement the new Biology specification effectively, OCR offers a comprehensive package of support. This includes:

OCR Training
Get Ready…introducing the new specifications
A series of FREE half-day training events are being run during Autumn 2007, to give you an overview of the new specifications.

Get Started…towards successful delivery of the new specifications

These full-day events will run from Spring 2008 and will look at the new specifications in more depth, with emphasis on first delivery.

Visit www.ocr.org.uk for more details.

Mill Wharf Training

Additional events are also available through our partner, Mill Wharf Training. It offers a range of courses on innovative teaching practice and whole-school issues - www.mill-wharf-training.co.uk. 

e-Communities
Over 70 e-Communities offer you a fast, dynamic communication channel to make contact with other subject specialists. Our online mailing list covers a wide range of subjects and enables you to share knowledge and views via email.

Visit https://community.ocr.org.uk, choose your community and join the discussion!

Interchange

OCR Interchange has been developed to help you to carry out day to day administration functions online, quickly and easily. The site allows you to register and enter candidates online. In addition, you can gain immediate free access to candidate information at your convenience. Sign up at https://interchange.ocr.org.uk
Published Resources

OCR offers centres a wealth of quality published support with a fantastic choice of ‘Official Publisher Partner’ and ‘Approved Publication’ resources, all endorsed by OCR for use with OCR specifications.

Publisher partners

OCR works in close collaboration with three Publisher Partners; Hodder, Heinemann and Oxford University Press (OUP) to ensure centres have access to:

· Better published support, available when you need it, tailored to OCR specifications 

· Quality resources produced in consultation with OCR subject teams, which are linked to OCR’s teacher support materials

· More resources for specifications with lower candidate entries

· Materials that are subject to a thorough quality assurance process to achieve endorsement

The publisher partnerships are non-exclusive with the GCE Sciences being the only exception.  Heinemann is the exclusive publisher partner for OCR GCE Sciences.
Heinemann is producing the following resources for OCR GCE Biology for first teaching in September 2008 [publication – Spring 2008]

Kennedy, P. & Sochacki, F. AS Biology Student Book and Exam Café CD-ROM. (2008)       ISBN: 9780435691806
Sochacki, F. & Duncan, R. & Wakefield-Warren, J. AS Biology Exam Café CD-ROM. (included with Student Book)

Wakefield-Warren, J. & Sochacki, F. & Winterbottom, M. AS Biology Teacher File and CD-ROM. (2008) ISBN: 9780435691776

Fosberry, R. & Stevens, I. Revise AS Biology for OCR. (2008) ISBN: 9780435583705
Endorsement

OCR endorses a range of publisher materials to provide quality support for centres delivering its qualifications. You can be confident that materials branded with OCR’s “Official Publishing Partner” or “Approved publication” logos have undergone a thorough quality assurance process to achieve endorsement. All responsibility for the content of the publisher’s materials rests with the publisher.

These endorsements do not mean that the materials are the only suitable resources available or necessary to achieve an OCR qualification. Any resource lists which are produced by OCR shall include a range of appropriate texts.




































= ICT Opportunity 


This icon is used to illustrate when an activity could be taught using ICT facilities.





= Stretch & Challenge Activity 


This icon is added at the end of text when there is an explicit opportunity to offer


Stretch and Challenge.





= Innovative Teaching Idea


This icon is used to highlight exceptionally innovative ideas.
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