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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 Human 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 Human 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 




	GCE Human Biology: H023. F221 Molecules, Blood and Gas exchange

	SUGGESTED TEACHING TIME
	10 HOURS
	TOPIC
	1.1.1 THE BLOOD

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

	
	
	· Curriculum Press Question bank – good source of exam style questions on all aspects of the course.

· PLATO learning interactive CD – excellent source of interactive material covering all aspects of the course – pitched at the right level for AS and A2.
	· Content can be researched by students and teachers from: 
· www.exam.net
·  www.s-cool.co.uk

	Blood samples 

1.1.1 (a and e)


	· Brainstorm why we need to take blood – diagnostic, blood donation, genetic screening.  Draw on the experiences of the class to provide information about how it is done
· Venipuncture process discussed – draw up a 10 point method of the process
· Animation to show process
· Homework task – comprehension web hunt using website to find out the structure and function of blood cells and platelets


	· Microscope slides of typical blood smear
· Visit haematology lab at local hospital

· Blood crossword and puzzle: National Curriculum Science Puzzle Aid for KS4: Biology life and living processes, Martin Williams (Foulsham)

· http://www.doereport.com/generateexhibit.php?ID=15527&ExhibitKeywordsRaw=&TL=4294967295&A=
· http://web.indstate.edu/thcme/PSP/labtests/bloodsmear.htm
· http://www.funsci.com/fun3_en/blood/blood.htm

	· Biohazard potential – consult CLAEPPS 
· Prepare web hunt challenge worksheet in advance and ensure all links work


	Preparing a blood smear: fixing, staining and observing

1.1.1 (a and b)
	· Use fresh animal blood or defibrinated to fix with methanol and stain with Leishman’s stain. Observe with light microscope
· This procedure can be performed in centres using candidates own blood – full details are available for the safe use of blood from CLEAPPS – with a full risk assessment this is a viable practical activity 
· Discuss the advantages and different types of stains. Emphasise they are not dyes. Demonstrate the use of different stains such as iodine, methylene blue, acidified phloroglucinol and acetic-orcein
· Pupils to look at differently prepared slides to understand the use of different stains for identifying leucocytes

	· How to make a blood smear: http://www.bsieducation.org/Education/14-19/topic-areas/applied-science/standard-procedure/sp-0002-2.shtml sources of blood available from :http://blades-bio.co.uk
· Blood smear technique and sample smears: http://www.siumed.edu/~dking2/intro/bldcells.htm - examples
· Observing the structure of cells from Advanced Biology: Principles & applications study guide, Clegg and Mackean (page 100)

· Staining bacterial smears – tooth scrapings (from Advanced Biology: Principles & applications  study guide, Clegg and Mackean (page 101)

· Information regarding staining from: http://www.mansfield.ohio-state.edu/~sabedon/black03.htm - differential stain
· Data on from peripheral blood: differential leucocyte counts

· http://www.medindia.net/bloodtest/hematology/Differential_Leukocyte_Count.asp
· Preparing microscope slides – Biological Sciences Review 8(1) September 1995 p 34-36

· PowerPoint presentation to illustrate different cell types  stained with different stains – highlight the enhanced clarity of specimens
	· Caution: possible biohazards – consult CLEAPPS 


	Haemocytometer

1.1.1 (c)
	· Project a blood smear using a video microscope, or image of a blood smear.  Give pupils 5 mins to suggest how the cell count could be perfomed: they should consider accuracy and reliability of the data given the possibility of medical diagnostics
· Then allow groups access to a heamocytometer – allow them to adapt their ideas.  Introduce the concept of blood dilution and its necessity
· Use animal blood or yeast suspension to use heamocytometer. Students to perform dilutions to gain experience for practical skills
· Use haemocytometer cell count calculator to determine cell count: http://www.changbioscience.com/cell/hemo.html
· Homework task: Pupils to write a detailed method in order to enable another student to repeat the process and generate accurate and reliable data
	· ‘Using the microscope to count cells’ from Advanced Biology: Principles & applications  study guide, Clegg and Mackean (page 98)

· Information available from: http://www.ruf.rice.edu/~bioslabs/methods/microscopy/cellcounting.html
	· A yeast suspecsion can be used to count cells instead of using a dilution of animal blood, or even a chlorella suspension
· Support group for science technicians can be obtained from: http://www.biology4all.com/scitech.asp

	Ultrastructure of cells

1.1.1 (f)
	· Independent research: cells organelles (see 1.1.1 f) opportunity to set as a library/ICT session – give one week to complete
· Pupils could prepare written presentation or a talk/PPP to be given to the class
· Play cell megacell game: http://nobelprize.org/educational_games/medicine/cell/
	· Prepare a task sheet to ensure research is focused: name of organelle, size, structure, function, labelled diagram

· Alternatively this can be performed as a matching exercise between organelle and function etc


	· Plan this session with the librarian/ICT staff in advance
· This could be completed as a class activity with each pupil looking specifically at one organelle and feeding back to the group.  A summary sheet could then be issued with the key facts by the teacher

	Comparison of a leucocyte and palisade mesophyll cell

1.1.1 (f)
	· Start by brain storming differences between plant and animal cells: play ‘Biology bidding’ to name differences, similarities and functions of organelles found in either/both types of cells
· See other unit
· Use PowerPoint Presentation (PPP) of electron micrographs to show the ultra structure of the two cell types
	· ‘Plant cell and Animal cell’ worksheets from Advanced Biology AS 2005, Biozone  (page 72 & 73)

· ‘Levels of organisation’ worksheet from Advanced Biology AS 2005, Biozone  (page 84 & 85)

· Interactive plant and animal cell animation: http://www.cellsalive.com/cells/cell_model.htm 
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Magnification and mathematics

1.1.1 (g)
	· Complete forensic examination of suitable tissue e.g. muscle types, human hair as per sample lesson to explain and introduce the concept of resolution and magnification 

· Use maths triangle ‘IAM’ to show relationship between magnification, image and object size
· Reinforce organelle identification by using electron micrographs of organelles to calculate linear dimensions and magnifications of photographs
· Stretch and challenge opportunities e.g.  how many mitochondria could fit into a cells of dimension xyz – formula for spheres assumptions of geometric shapes for calculation purposes etc

	· Diagrams from Advanced Biology: Principles & applications  study guide, Clegg and Mackean (page 104)

· Mathematical exercise in magnification: ‘Cell Sizes’ from Advanced Biology AS 2005, Biozone  (page 69)

· Video: Biochemical society: Microscopy (part 2: magnification and resolution)

· Microscopy website: http://www.mwrn.com/

	

	Cell organelle feedback 

1.1.1 (f)
	· Pupils to deliver their PPP, talks, raps/songs regarding their specified organelles
· Play cell organelle megacell game: http://nobelprize.org/educational_games/medicine/cell/
	· Video clip: http://www.teachersdomain.org/resources/tdc02/sci/life/cell/organelles/index.html
· AS and A2 Biofactsheets: cell organelles

· ‘Cell structure and organelles’ worksheets from Advanced Biology AS 2005, Biozone  (page 76 & 77)

· Cellular factories, New Scientist 23 Nov 1996 an overview of cellular processes and the role of organelles in plant and animal cells
	

	Inter-relationship between organelles

1.1.1 ( i)
	· Pupils to deliver PPP. Models, posters etc  

· Provide summary sheet of information. Draw enlarged animal cell on interactive whiteboard – pupils to label organelles and brief function for each – make numerical loop to show sequence in protein synthesis i.e. isolation transport, modification and release of proteins
	· Cell animation: A visual trip through a 3D cell, illustrating protein sorting to an organelle: http://www.biostudio.com/index_ cell animation mac.htm
· AS and A2 Biofactsheets: cell organelles

· ‘Cell structure and organelles’ worksheets from Advanced Biology AS 2005, Biozone  (page 76 & 77)
	· Talks could be videoed  and posted to intranet/YouTube for revision purposes 

· NB no details of protein synthesis are required

	Comparison of a leucocyte and palisade mesophyll cell

1.1.1 (f)
	· Summary lesson to consolidate differences between plant and animal cells: play ‘Biology bidding’ to name differences, similarities and functions of organelles found in either/both types of cells

· Use PPP of electron micrographs to show the ultra structure of the two cell types

	· Plant cell and Animal cell worksheets from Advanced Biology AS 2005, Biozone  (page 72 & 73)

· ‘Levels of organisation’ worksheet from Advanced Biology AS 2005, Biozone  (page 84 & 85)

· Interactive plant and animal cell animation: http://www.cellsalive.com/cells/cell_model.htm
	· Rules for Biology bidding:

· Students play in small groups and on receiving a Q to their team have to state how many points they bid based on their confidence in knowing the answer.  The other teams can bid more or less likewise.  The team with the highest bid answers and wins/loses those points.  If the team loses the team with the next highest bid is asked etc

	Cell membrane structure

1.1.1 (h)


	· What makes up a cell: show video clip from: http://www.teachersdomain.org/resources/tdc02/sci/life/cell/nucleus/index.html
· Discuss animations form: http://www.johnkyrk.com/cellmembrane.html
· Mind map activity: cell membrane as the central term.  Pupils to work in small groups to add any facts they can.  Ask pupil to draw a cell membrane.  Show edited image (no labels on) of cell membrane of a erythrocyte e.g.http://med.tn.tudelft.nl/~hadley/nanoscience/week4/membrane.jpg
· Pupils build their own membrane on web-based activity: http://www.wisc-online.com/objects/index_tj.asp?objID=AP1101
· Pupils to discuss in pairs what they think the different component are made from and what they could be for
· PPP to show images of components of fluid mosaic membrane
· Pupils to use Crayola model magic to make a model of  the FMM or use arts graphic package to make poster showing the ultra structure of a typical cell membrane

· Demonstrate the ability of membranes to self-anneal using a bubble machine
· PPP: ‘Show me’ activity: pupils have cards with an organelle name on or component of the FMM model.  The PPP slides give statements such as functions of an organelle or molecule within the FMM; pupils have to show their selected answer.  This could be played in teams with a prize for the most successful group

	· Video: Biochemical society: The cell membrane: http://www.youtube.com/watch?v=C7XliJVJhok
· PLATO for learning – interactive activities on membrane structure – components of FMM

· Animation of FMM: http://home.earthlink.net/~shalpine/anim/Life/memb.htm
· Interactive animation: http://www.bio.davidson.edu/people/macampbell/111/memb-swf/membranes.swf
· http://www.johnkyrk.com/cellmembrane.html
· ‘The structure of membranes’ worksheets from Advanced Biology AS 2005, Biozone  (page 92 & 93)

· ‘Cell membrane’ worksheets from Advanced Biology AS 2005, Biozone  (page 92 & 93)

· ‘Cell membranes’ – School Science Review 65(233) p269-291


	

	Roles of membranes 

1.1.1 (i)
	· Pupils to draw up a categorising grid on the functions of cell membranes: within cells and at cell surface

· Comprehension activity on roles of membranes: ‘The role of membranes in cells’ worksheets from Advanced Biology AS 2005, Biozone  (page 94 & 95)

· Egg membrane lab:  This designed to show the pupils one manner in which the cell membrane is selectively permeable. The pupils place a punctured egg, with the membrane intact, into a beaker containing a dextrose and cornstarch solution. The pupils will hypothesise what will occur. The cornstarch molecule is too large to fit through the tiny pores of the egg membrane, and it would require energy to enter or exit by actively moving in a vesicle. On the other hand, the dextrose molecule is a simple sugar and is small enough to passively diffuse through the pores of the egg membrane. The pupils will use iodine solution and glucose test strips to test for the presence of starch and sugar, respectively
· Practicals
· Osmotic relations of red blood cells (0.1, 0, 0.5, 0.7 and 0.9% NaCl) using a haemocytometer
· Investigate the effect of temperature/ethanol on membrane permeability (betanin leakage)
· Effect of salt concentration on red blood cells (0.75, 1.0 and 3.0% solutions)

· Individual study to write an informative poster/article on one role of cell membranes.  The best of each can be copied and circulated for revision purposes
	· Visit pharmaceutical company to discover how new compounds are developed to fit into membrane bound receptors.

· Animation: http://www.cellsalive.com/cells/cell_model.htm
· Egg lab:

· 1 -150 ml beaker

· 5 g of cornstarch

· 5 g of sugar

· Iodine solution

· Glucose test strips

· Hot water

· Petri dishes

· Pipettes 

· Eggs 
· Pin 
· Stirring rod
· Practical notes: http://194.3.120.243/science/study_pages/ib/biol gy/bioSL_main_topics/1_cells/ib_beetrooot_practical.htm
· Biology: a functional approach student’s manual, Roberts & King (Nelson)
	· Suitable template for practical write ups:

· aim
· prediction and justification
· apparatus
· key factors
· method
· raw data table
· processed data table/graph/detailed numerical processing
· conclusion(s)
· discussion
· evaluation of method and data


	Consolidation
	· Use hot potatoes to draw up crossword to reinforce content delivered so far and/or glossary table of terms/definitions
· TEST: use past exam questions from 2856 and 2801 to produce a suitable test.  Students to be given mark scheme after going through marked papers for revision purposes

	· http://www.halfbakedsoftware.com/
· Traffic light self-assessment for pupils (students tick red, amber or green for each learning outcome of the unit to show their confidence in their understanding of the material/content)
· Variety of resources for blood and heart: flashcards, matching exercise, crossword, hangman etc all from: http://www.studystack.com/menu-23240
· Blood crossword:
· http://anthro.palomar.edu/blood/crossword/blood_crossword.html 
· http://www.transfusionguidelines.org.uk/docs/pdfs/rtc-sw_edu_crossword.PDF
	· Prepare summary activity: crossword or matching definition/term cards




	GCE Human Biology: H023. F221 Molecules, Blood and Gas exchange

	SUGGESTED TEACHING TIME
	10 HOURS
	TOPIC
	1.1.2 MOLECULES

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

	General comments
	
	· Chemistry for Biologists: Website by RSC which covers notes and on line test: http://www.chemsoc.org/networks/learnnet/cfb/contents.htm
· Curriculum Press Question bank – good source of exam style questions on all aspects of the course
· Content can be researched by students and teachers from:

· www.examstutor.co.uk  

· www.s-cool.co.uk
· www.exam.net
	

	Basic structure of amino acids and condensation reactions

1.1.2 (a)
	· Mind map of animal structure as brief introduction.  Ask for additional facts on erythrocytes: function & adaptations.  Project images of blood smear of normal blood and of anaemic blood smear.  Identify differences and suggest reasons for them
· Red respiratory pigment = Hb: introduce of protein molecular structure - recap polymer of amino acids from GCSE and expand to (( structure. Use terms peptide bond, condensation reaction, amine group, carboxylic group. Clear image of process: http://www.chemicalconnection.org.uk/chemistry/topics/images/pp3.jpg
· Demonstrate the principle of condensation using two plasticine models of amino acids (one red and one blue forming one purple dipeptide)
· Extension work: Independent research into the types of anaemia and differences in their causes & symptoms
· Alternatively research what other molecules are made by condensation reactions
	· PLATO learning: Protein and amino acid structure – excellent source of interactive activities

· http://www.chemsoc.org/networks/learnnet/cfb/contents.htm
· Image of simple ppc and amino acid relationship: http://www.genome.gov/Pages/Hyperion/DIR/VIP/Glossary/Illustration/Images/amino_acid.gif
· Molymod TM to build amino acids (can show the importance of the residual group and the resulting 21 variations) e.g. molymod kitsTM 
· ‘Amino acids’ worksheets from Advanced Biology AS 2005, Biozone  (page 112 & 113)

· ‘Exploring proteins’ Biological Sciences Review 15 (1) September 2002 p22-25

· ‘Smart proteins’ New Scientist 17 March 2001 (Inside Science)

· Comprehension activity: The structure of proteins from Advanced Biology: Principles & Applications, Clegg & Clegg p92
	· Visit local research lab to look at x-ray crystallography in identifying molecules, mass spectrometer etc

	Protein structure

1.1.2 (b)
	· PPP showing images of protein structure ranging from primary to quaternary structure. Endless diagrams on Google
· Discuss animations as shown in: http://www.johnkyrk.com/aminoacid.html
· Amino acid structure: http://www.hcc.mnscu.edu/programs/dept/chem/V.27/amino_acid_structure_2.jpg
· Overall hierarchy: http://academic.brooklyn.cuny.edu/biology/bio4fv/page/prot_struct-4143.JPG
· Secondary structure: http://www.hhmi.org/biointeractive/museum/exhibit99/images/models.jpg
· Tertiary structure: http://kvhs.nbed.nb.ca/gallant/biology/tertiary_structure.jpg
· Globular protein: http://instruct1.cit.cornell.edu/courses/biog105/pages/demos/105/unit1/media/myoglobin.jpg
· Fibrous protein: http://content.answers.com/main/content/img/McGrawHill/Encyclopedia/images/CE256000FG0010.gif
· Quaternary structure: http://www.mie.utoronto.ca/labs/lcdlab/biopic/fig/3.7.jpg
· Pupils can split a double page of their exercise book and produce a summary table with the column headings: Level of folding, Bond(s) present, key features, specific examples (as appropriate)

· Extension work through independent research: EPIC (Edinburgh Protein Interaction Centre) is called DHFR (dihydrofolate reductase thymidylate synthetase) and is the protein that the malaria parasite makes. Many anti-malarial drugs target the DHFR protein because the malaria can't survive without it (it needs it to make its own DNA)
	· Google for any aspect of protein structure will result in may hits at all levels.

· http://www.chemsoc.org/networks/learnnet/cfb/contents.htm
· Practical:

· Separating amino acids from orange juice by electrophoresis : Principles & applications  study guide, Clegg and Mackean (page 114)

· Separating amino acids from orange juice by chromatography : Principles & applications  study guide, Clegg and Mackean (page 113)

· ‘Proteins’’ worksheets from Advanced Biology AS 2005, Biozone  (page 114 & 115)

· PLATO learning interactive CD – building and folding proteins


	

	The role of haemoglobin

1.1.2 (c)
	· Project the same image of the blood smear showing an anaemic sample.  Ask pupils to brainstorm what symptoms might the person be suffering from
· Teacher could demo an anaemia test using teachers own blood available from:http://www.anaemiatest.co.uk/
· Independent research/homework task 

· The search for blood substitutes – web hunt or  comprehension activity from Scientific American February 1998 p60-65
	· Animation of haemoglobin binding to oxygen

· http://www.srs.ac.uk/px/showcase/breathe.html
· ‘Gas transport’’ worksheet from Advanced Biology AS 2005, Biozone  (page 230)

· Red blood cells: Biological Sciences Review 11(2) November 1998  p2-4

· Foetal haemoglobin: Biological Sciences Review 16(1) September 2003 p15-17

· ‘Blood substitutes’ worksheet from Advanced Biology AS 2005, Biozone  (page 228)
	· Biohazard – follows CLAEPPS  guidance and kit instructions with care

· No need for oxygen dissociation curve at this point

	Body fluids: plasma, serum, tissue fluid, lymph

1.1.2  (d and e)
	· Card sort: components of each of plasma, serum, tissue fluid and lymph put onto small card sections.  Pupils to read article on the differences between the fluids and arrange the cards as a categorising task
	· ‘Blood’’ worksheet from Advanced Biology AS 2005, Biozone  (page 226-227)

· ‘Capillaries and tissue fluid’ worksheet from Advanced Biology AS 2005, Biozone  (page 224-225)
	· Prepare card sort
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Properties of water

1.1.2 (f and j)


	· Brainstorm – ‘why is water important?’ – lead onto properties of water
· Demonstrate capillary action as one of the key properties of water: use straws to show water being drawn up.  Use straws of varying diameter to show the thinner the straw the higher the capillary action will carry the water (limited by the pull of gravity)
· Practical: water as a polar molecule.  Guidance in Advanced Biology: Principles & Applications, Clegg & Clegg p90
· Practical investigation into fresh and salt water – 3 investigations with extension work – all can be done individually or as small group exercises: http://www.bigelow.org/virtual/handson/water_prop.html
· Animation of properties of water: http://www.johnkyrk.com/H2O.html
	· Burettes, 2 beakers, polythene and Perspex rods and dry cloth, tap water, paraffin or naptha

· Water comprehension activity – from Advanced Biology: Principles & Applications, Clegg & Clegg p902

· ‘Water’ worksheet from Advanced Biology AS 2005, Biozone  (page 106-107)

· AS and A2 Curriculum Press Biofactsheets & questions: Water

· Past essay exam questions in 2801 and 4801 from OCR Biology specification.

· Dissolving animation: http://www.northland.cc.mn.us/biology/Biology1111/animations/dissolve.html
· Hydrogen bonds animation: http://www.northland.cc.mn.us/biology/Biology1111/animations/hydrogenbonds.htmlaws 
	· Risk assessment: Naptha – consult CLEAPPS  and demo in a fume cupboard

	Electrolytes 

1.1.2 (g)


	· Recap differences of plasma and tissue fluid. Discuss components of plasma.  Pupils to research how electrolytes are measured in the plasma and urine
· Practical
· Urine sampling

· Variation of chloride ions in urine – Biology, a functional approach: students manual, Roberts & King (3rd edition p142)
	· http://www.surgeryencyclopedia.com/Ce-Fi/Electrolyte-Tests.html
· http://www.labtestsonline.org/understanding/analytes/electrolytes/test.html
	

	Water potential

1.1.2 (j and k)


	· Demonstrate osmometer to recap from GCSE the principle of osmosis.  Draw our definition and then adapt and extend to include the term water potential

· Practicals
· Cells and water potential from Advanced Biology: Principles & Applications, Clegg & Clegg p133

· Varying salt concentrations applied to animal blood to determine haemolysis rate (reinforce use of light microscope etc)
· Investigating water potential in inflorescence stalk cells

· From Advanced Biology: Principles & Applications, Clegg & Clegg p137

· Water potential of potato tuber cells: the weighing method – Biology, a functional approach: students manual, Roberts & King (3rd edition p35)


OR

· Water potential of potato tuber cells: the density method – Biology, a functional approach: students manual, Roberts & King (3rd edition p36)


OR

· Osmotic potential of cell sap of plant epidermal cells – Biology, a functional approach: students manual, Roberts & King (3rd edition p37)

· Extend to how plasma proteins, electrolytes and glucose affect the water potential of the blood
	· ‘Osmosis and water potential’ worksheet from Advanced Biology AS 2005, Biozone  (page 98-99)

· Water potential written activity from Advanced Biology: Principles & Applications, Clegg & Clegg p136

· Curriculum Press AS and A2 exam bank questions and answers
· Osmosis animations:

· http://www.colorado.edu/eeb/web_resources/osmosis/
· http://www.tvdsb.on.ca/westmin/science/sbi3a1/Cells/Osmosis.htm
· http://www.stolaf.edu/people/giannini/flashanimat/transport/osmosis.swf
· http://zoology.okstate.edu/zoo_lrc/biol1114/tutorials/Flash/Osmosis_Animation.htm
	

	Transport across cell membranes (with respect to a red blood cell)

1.1.2 (h and i)


	· Introduce movement across cell membranes with circus of activities: KmnO4 in beaker, red onion skin in strong salt solution and distilled water, HCl and NH4OH in tube in fume cupboard etc.  Pupils to identify what transport mechanism is being shown
· Paired/small group activity = pupils use the information from: http://www.wiley.com/legacy/college/boyer/0470003790/animations/membrane_transport/membrane_transport.htm
· To summarise key facts by use of a card sort of mechanisms vs. facts
· Practicals
· Differential ion movement into red cabbage epidermal cells – Biology, a functional approach students manual, Roberts & King (3rd edition p37)
· Summarise lesson with online test – recaps membrane structure and movement across cell membranes: http://www.hbwbiology.net/quizzes/ch8-cell-membrane.htm
	· PLATO learning interactive CD

· Summary of transport across cell membranes: http://highered.mcgraw-hill.com/sites/0072437316/student_view0/chapter6/animations.html
· Curriculum Press AS and A2 exam bank questions and answers
· ‘Active an passive transport’ worksheet from Advanced Biology AS 2005, Biozone  (page 96)

· ‘Diffusion’ worksheet from Advanced Biology AS 2005, Biozone  (page 97)

· Diffusion animations:
· http://www.johnkyrk.com/diffusion.html
· http://highered.mcgraw-hill.com/sites/0072495855/student_view0/chapter2/animation__how_diffusion_works.html
· http://www.biosci.ohiou.edu/introbioslab/Bios170/diffusion/Diffusion.html
· http://www.mun.ca/biology/Osmosis_Diffusion/tutor2.html
· http://lessons.harveyproject.org/development/general/diffusion/diffnomemb/diffnomemb.html
· Facilitated diffusion animation: http://www.d.umn.edu/~sdowning/Membranes/diffusionanimation.html
	· HCl and NH4OH – refer to HAZCHEM cards and set up in fume cupboard



	Glucose – a vital electrolyte

1.1.2 (l, m and n)


	· Recap the main electrolytes in the plasma and how they can affect the water potential of the blood
· How can glc be measures in the blood – demonstrate with an accucheck monitor (available from most pharmacists)
· Homework task: pupils to make detailed notes on how to perform the diagnostic test.  Research more accurate and detailed methods of measuring glucose content of the blood: use Human Biology AS, Jones and Jones as a text source
· Take a beaker of sugar and ask pupils how they could identify what it is affecting predicting what it is – recap Benedict’s test from GCSE
· Use molymod to show the structure of Glc.  Show the ring and linear forms through use of PPP or models. Extend to show build up of monosaccharides to di- and poly-saccharides. Could be set as extension task to research into different types of carbohydrate
	· D-Glucose: A shapely, stable molecule – Biological Sciences Review 16(2) November 2003 p15-20

· AS and A2 Biofactsheet ‘ Carbohydrates’ - CP

· ‘Carbohydrates’ worksheet from Advanced Biology AS 2005, Biozone  (page 108-109)

· Curriculum Press AS and A2 exam bank questions and answers.


	· Biohazard – consult and follow CLEAPPS advice
· NB only (-Glucose  is required

· NB Benedicts test details not required

· NB only ring form of glucose required



	Glycogen 

1.1.2 (o and p)


	· Use PLATO learning CD to recap structure of Glc (monosaccharide). Revisit condensation reactions from protein structure.  Introduce term glycosidic bond

	· http://www.bbc.co.uk/education/asguru/biology/02biologicalmolecules/02carbohydrates/index.shtml
· http://www.wisc-online.com/objects/index_tj.asp?objid=AP13104
· AS and A2 Bio factsheet ‘ Carbohydrates’ – Curriculum Press

· A new look at dietary carbohydrates – Biological Sciences Review 9(3) January 1997 p16-20

· Curriculum Press AS and A2 exam bank questions and answers
	

	Lipids

1.1.2 (q, r and s)


	· Demo animal fat (lard) and plant oil (olive oil) both are lipids – confirm with emulsion and opacity food tests from GCSE.  Future from basic molecular structure from GCSE extend to the full triglyceride structure and ester bonds (with condensation reactions).  Use molymod to build a saturated and unsaturated fatty acid to show ‘kinky tails’
· Pupils read article on lipids from ‘Lipids’ worksheet from Advanced Biology AS 2005, Biozone (page 110-111) and complete structured Q.  Many other Q also available from Curriculum Press AS and A2 question bank

	· AS and A2 Bio factsheet ‘Lipids’ – Curriculum Press

· http://www.wisc-online.com/objects/index_tj.asp?objid=AP13204
· molecular structure of fat: http://www.hhmi.org/biointeractive/obesity/molfat/index.html
· PLATO learning CD to build lipids and show condensation and hydrolysis reactions.  Also shows types of fatty acid and lipid
· Curriculum Press AS and A2 exam bank questions and answers
	· NB details of emulsion test not required 



	Phospholipids

1.1.2 (s)
	· Specialised lipids: build phospholipids and triglyceride from TM molymod to highlight the differences: table to compare and contrast triglyceride structure and function with that of a PPL
	· BBC video: Biological molecules

· BBC video: Cell membrane


	

	Consolidation
	· Molecule Mystery – practical session to reinforce chemical tests for al molecules studied in the unit.  Solutions of glc, sucrose, lipid, protein and starch are all placed in beakers labelled A to E.  Dyes can be added if required.  Students use the biochemical tests to determine which substance is which.  Source of practical details from Biological Sciences, Soper & Soper
· Self assessment test using:
 interactive crossword: http://www.glencoe.com/sec/science/activities/bdol/bdolxwords/BDOLXWCH06.HTML?iRef=6&iChapter=6&book=bio2000
· Formal online testing: http://www.bbc.co.uk/education/asguru/biology/02biologicalmolecules/index.shtml
· Self testing on: http://www.chemsoc.org/networks/learnnet/cfb/contents.htm
	· Biological Sciences (book 1), Soper & Soper
· Biochemistry puzzles and crosswords:

· http://www.quia.com/ws/511366.html
· http://users.rcn.com/fvirzi/x-biomol.pdf
· http://users.rcn.com/fvirzi/x-carbos.pdf
· http://users.rcn.com/fvirzi/x-lipids.pdf
· http://users.rcn.com/fvirzi/x-prot.pdf
· Rags to riches biochemistry game: http://www.quia.com/rr/29503.html
· Biochemistry jeopardy game: http://www.quia.com/cb/86263.html
	· Support group for science technicians can be obtained from: http://www.biology4all.com/scitech.asp


	GCE Human Biology: H023. F221 Molecules, Blood and Gas exchange

	SUGGESTED TEACHING TIME
	6 HOURS
	TOPIC
	1.1.3 PREVENTING BLOOD LOSS

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

	
	
	
	· Red cross and St John Ambulance will visit schools to give advice and training in simple first aid i.e. blood loss, shock etc.  This will need booking in advance


	First Aid: Blood loss

1.1.3 (a)


	· Introduce topic through video clip of accidents at work/school.  What common injuries are experienced in the playground.  Ask students to draw on general knowledge of how to treat.  Various leaflets produced by St Johns Ambulance and Red Cross can be used as stimulation material
· Video clip: How to treat bleeding
· Get pupils to role play: one victim, one first aider, one bystander.  Each pupil to take turns at each role.  Use bandages, fake blood if available
· Fake blood available from: http://www.exposure.co.uk/eejit/blood/blood.html
	· First aid advice from: http://www.sja.org.uk/sja/first-aid-advice/wounds-and-bleeding/bleeding.aspx
· Also download audio clips on first aid advice for bleeding from the above website
· Video: How to treat bleeding: http://www.mayoclinic.com/health/first-aid-bleeding/MM00016
· Bandages, fake blood for role play

	

	Mechanism of blood clotting

1.1.3 (b)
	· Pupils to read articles on leech therapy from:

· http://www.leeches.biz/hirudotherapy.htm
· http://news.bbc.co.uk/2/hi/health/3858087.stm
· PPP to show the cascade mechanism of blood clotting.  Pupils to make annotated flow diagram showing processes, chemicals and enzymes involved (both active and inactive forms)
· Worksheet of thrombin and prothrombin to show globular structure, specificity of active site and recap enzyme structure
· Lock and key theory of enzyme action and activation energy graphs to be explained
· Use good animation from: http://www.stolaf.edu/people/giannini/flashanimat/enzymes/prox-orien.swf
· To show process with and without enzymes
· Structured questions on enzyme action and activation energy from Biozone, past OCR exam papers (2856 and/or 2801), Curriculum Press Question bank etc. Answers to be projected and pupils to mark their own work to develop examination technique

	· Blood clotting animation: http://health.howstuffworks.com/adam-200077.htm
· Clot images:

· http://www.astrographics.com/GalleryPrints/Display/GP2001.jpg
· http://www.colorado.edu/kines/Class/IPHY3430-200/image/figure11d.jpg
· http://www.merck.com/media/mmhe2/figures/MMHE_14_173_01.gif
· Activation energy: http://www.dwm.ks.edu.tw/bio/activelearner/06/images/ch06c1.jpg
· Activation energy animations:
· http://trc.ucdavis.edu/biosci10v/bis10v/media/ch04/energy_hill_v2.html
· http://cas.bellarmine.edu/tietjen/A and P/activate01.gif
· Detailed mechanism: http://www.sanger.ac.uk/PostGenomics/genetrap/IGTC_MAPP/physiological_process-GenMAPP/Mm_Blood_Clotting_Cascade/Mm_Blood_Clotting_Cascade.htm
· ‘Blood clotting & Defence’ worksheet from Advanced Biology AS 2005, Biozone  (page 257)

· AS Human Biology. Jones & Jones (Cambridge) p45-53
	· Content can be researched by students and teachers from:

· www.examstutor.co.uk  

· www.s-cool.co.uk

	Enzyme action and factors affecting rate of reaction ([S] and [E])

1.1.3 (c and d)


	· Many practicals available to investigate the effect of [S] or [E].  Ideal opportunity to develop investigative skills for F223: fair testing, variables, range and replicates, accuracy, reliability, precision, validity, quantitative data, mathematical processing
· Data loggers can be used to measure pH changes or oxygen production depending on the reactants used
· Colourimeter can be used to show starch breakdown by amylase
· Possible teacher demonstration such as: http://www.mrothery.co.uk/enzymes/catalase.htm
· Evaluate data collected in light of other data available on the web on similar practicals.  Students to evaluate the method and the data collected.
· Data logging apparatus can be used to follow a time course reaction (if available)
	· Practicals from:

· Time course reaction: Biology, a functional approach (students manual), Roberts and King (3rd edition p51)

· Effect of [S] and [E] on the RoR: Biology, a functional approach (students manual), Roberts and King (3rd edition p51)

· Various practicals in Biological Science 1, Soper and Soper  (Cambridge)


	· Always consult Hazchem cards and CLAEPPS   before investigative work


	Consolidation
	· Pupils to complete crossword or similar puzzle to reinforce key terms.  Glossary could be covered by means of a card sort – match the term with the definition
· Use hot potatoes to draw up crossword to reinforce content delivered so far and/or glossary table of terms/definitions: http://www.halfbakedsoftware.com/
	· Puzzles can be produced using www.puzzlemaker.com
· Traffic light self-assessment for pupils (students tick red, amber or green for each learning outcome of the unit to show their confidence in their understanding of the material/content)
	· Prepare puzzle/card sort in advance

· Prepare summary activity: crossword or matching definition/term cards


	GCE Human Biology: H023. F221 Molecules, Blood and Gas exchange

	SUGGESTED TEACHING TIME
	5 HOURS
	TOPIC
	1.1.4 BLOOD FOR MEDICAL USE

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

	Conditions for blood storage

1.1.4 (a, d and e)
	· Introduce topic by asking pupils to read article made from ‘amazing stories’ taken from the National Blood Service website: https://secure.blood.co.uk/e21cases.asp - form
· Recap blood loss
· Pupils to use: http://www.doctorndtv.com/FAQ/detailfaq.asp?id=6484
· Website to research how blood is stored 

· Homework task: complete table: component, how it is stored, what it is used for.  Include components: whole blood, leucodepleted blood, packed red cells, clotting factors, plasma
	· Visit local National Blood Service centre
· Virtual blood donating tour:

· https://secure.blood.co.uk/index.asp
· AS Human Biology, Jones and Jones (Cambridge) page 60 to 64


	· Arrange visit and issue parental consent letters in advance


	Effects of changing pH on enzyme activity, with ref to blood storage

1.1.4 (b)


	· Introduce pH via animation to show the concept of pH: http://www.johnkyrk.com/pH.html
· Practical
· Effect of pH on enzyme activity from Practical Biochemistry for advanced Biology, Susan Aldridge (Cambridge)

· The effect of pH on the activity of an enzyme from Advanced Biology: Principles & applications  study guide, Clegg and Mackean (page 110-111)

· Homework task: write up practical as using the headings given in unit 1.1.1

· Adaptation of influence of pH on the activity of catalase (liver) Biology: a functional approach student’s manual, Roberts & King (Nelson) p53. Pupils link pH to changes in pH to protein structure
	· Support group for science technicians can be obtained from: http://www.biology4all.com/scitech.asp
	· Potential uses for datalogging exercise if available
· Safety: hydrogen peroxide – corrosive consult HAZCHEM cards



	Effects of changing temp on enzyme activity, with ref to blood storage

1.1.4 (b)
	· Use PPP to show how small changes in temperature mean large changes in protein structure - images available on Google.  Pupils to brainstorm which bonds will be affected first and which are most stable.
· Practical
· Adaptation of influence of temperature on the activity of catalase (liver) Biology: a functional approach student’s manual, Roberts & King (Nelson) p52

· Effect of temperature on enzyme activity from Practical Biochemistry for advanced Biology, Susan Aldridge (Cambridge)
· The effect of temperature on the activity of an enzyme from Advanced Biology: Principles & applications  study guide, Clegg and Mackean (page 107)

· Homework task: write up practical as using the headings given in unit 1.1.1
	
	· Potential uses for data logging exercise if available
· Safety: hydrogen peroxide – corrosive consult HAZCHEM cards

	Role of co-factors e.g. Ca2+ in blood clotting

1.1.4 (c)
	· Recap blood clotting process by viewing: http://health.howstuffworks.com/adam-200077.htm
· Pupils to draw up a list of molecules required in blood clotting and categorise into groups: enzymes/proteins and other molecules.  Discuss role of Ca2+ as a cofactor
· Past exam Q in 2856 as stimulus and reinforcement material
	· ‘Cofactors ’ worksheets from Advanced Biology AS 2005, Biozone  (page 121)

· ‘Blood clotting’ worksheets from Advanced Biology AS 2005, Biozone  (page 257)

· Site to recap enzyme structure and function, factors and co-factors complete with self assessment test: http://student.ccbcmd.edu/~gkaiser/biotutorials/proteins/enzyme.html
	

	Blood screening wrt preventing transmission of HIV and hepatitis C


	· Pupils work in small groups to use web search engines to research information about how blood is screened to prevent the transmission of either HIV or Hepatitis C.  Pairs produce a PPP or poster to cover the content and then deliver their presentation to the class after a week

	· AS Human Biology, Jones and Jones (Cambridge) p65

· Nucleic acid testing information for HIV and HepC: http://www.fda.gov/bbs/topics/ANSWERS/2001/ANS01103.html
	

	Consolidation


	· Offer students guidance on what revision materials exist. Encourage them to independently read around the subject. Identify possible texts for them
· Explore previous exam questions on this topic (from 2856).  Produce a set of keywords for this topic
· Topic test based on previous exam questions taken from 2856 and 2801 as appropriate
	· Project past exam Q from 2856 and A  to enable group discussion of model answers

	· Puzzles can be can be produced using: www.puzzlemaker.com


	GCE Human Biology: H023. F221 Molecules, Blood and Gas exchange

	SUGGESTED TEACHING TIME
	6

HOURS
	TOPIC
	1.2.1 HEART & MONITORING HEART FUNCTION



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

	
	
	· Curriculum Press Question bank – good source of exam style questions on all aspects of the course
· PLATO learning interactive CD – excellent source of interactive material covering all aspects of the course – pitched at the right level for AS and A2
· Past exam Q and M/s from 2856 and 2802 

· American Heart Association website: http://www.americanheart.org/presenter.jhtml?identifier=1200000
	

	Heart structure:

1.2.1 (a)
	· Demo dissection from a pluck to show location and size of heart.  Identify key structures.  Alternatively use flexicam to demonstrate valve function

· Pupils to then dissect heart in pairs and label diagram of heart
· Online heart exploration:
· http://www.fi.edu/biosci/
· http://www.phschool.com/science/biology_place/biocoach/cardio1/anatomy.html
· Dissection procedures from:
· Biology: a functional approach student’s manual, Roberts & King (Nelson) page 110

· Advanced Biology: Principles & applications  study guide, Clegg and Mackean (page 203)
	· Heart model

· Dissection kit

· Microscope slides of heart tissue –recap  ‘IAM’ triangle and microscopy skills

· Online walkthrough heart dissection:

· http://heartlab.robarts.ca/dissect/dissection.html
· www.heartlab.robarts.ca/dissect/dissection.html
· http://www.phschool.com/science/biology_place/biocoach/cardio1/intro.html
· ‘The Human heart’ worksheet from Advanced Biology AS 2005, Biozone  (page 232 & 233)

· Diagrams from Mammals: Structure and Function (John Murray) p30-38

· Written task in Advanced Biology: Principles & applications  study guide, Clegg and Mackean (page 209)
	· Refer to CLEAPPS regarding the use of animal tissue for dissection purposes
· Hearts can be obtained from local abattoir and some farms who sell direct to the public.  Alternatively pigs hearts can be bought from certain supermarkets on fresh meat counters


	Cardiac cycle – cover role of valves, pressure and volume changes

1.2.1 (b)
	· Ask pupils to pretend to be a red blood cell and in small groups write the pathway of a red blood cell from the LV around the body.  Summarise and extend
· Discuss animation showing cardiac cycle: http://library.med.utah.edu/kw/pharm/hyper_heart1.html
· Use 3 overlapping acetate sheets to develop concept: fist to show blood flow, second to show pressure changes in A, third to show volume changes or pressure changes in V

· Reinforce by use of either :

· http://library.thinkquest.org/C003758/Function/CardiacCycleM.htm#
· http://www.blobs.org/science/anatomy/heart.shtml
· Pupils to complete past exam Q from 2856 and 2803.

· Card sort: stages of the cardiac cycle (sequencing task)

· Pupils to be given template of cardiac cycle and colour/annotate reasons for differences in pressure(s) and which valves are opening/closing at specific reference points e.g. SAQ Human Biology AS, Jones and Jones
	· Online interactive physiology website: http://www.solihullschool.org.uk/pe/physiology/home/index.html
· Variety of resources for cardiac cycle: flashcards, matching exercise, crossword, hangman etc all from: http://www.studystack.com/menu-69456
· ‘Cardiac cycle’ worksheet from Advanced Biology AS 2005, Biozone  (page 236)

· Online resources:
· http://www.anatimation.com/cardiac.htm
· http://www.bbc.co.uk/schools/gcsebitesize/pe/anatomy/
· http://www.cvphysiology.com/index.html
· Animations:
· http://bcs.whfreeman.com/thelifewire/content/chp49/49020.html
· http://www.biotopics.co.uk/circuln/ancard.html
· http://www.guidant.com/condition/heart/heart_bloodflow.shtml
	· Prepare card sort

	Electrocardiograms (ECG)

1.2.1 (c)


	· Starter activity: past exam Q on cardiac cycle.

· Discuss how cardiac cycle can be monitored.  Show video clip of ECG

· http://www.cardioconnection.org/frameWork.aspx?cnt=cad/diagnosis/ecg#
· Information regarding ECG practicals can be obtained from

· http://www.data-harvest.co.uk/datalogging/sensors/s_sqs_3279_g.html
· Pupils to read information on how and why ECGs are performed from: http://nobelprize.org/educational_games/medicine/ecg/ecg-readmore.html
· Homework task: Pupils to write ten bullet point method for procedure – reference text: AS Human Biology, Jones and Jones (Cambridge) page 87- 90

· Then allow pupils to play on the game (link from above website)
	· Arrange visit to local hospital/GP surgery to see how ECGS are used in medical diagnoses
· Online resources: http://medi-smart.com/ecg14.htm
· Animation:
· http://pennhealth.com/health_info/animationplayer/ecg_tool.html
· www.heartpoint.com/arrhythmias%20-%20introduction.html
· Past exam Q available from 2856

	

	Initiation of heart action

1.2.1 (d)


	· Comprehension activity relating initiation of heart action to ECG.  Material can be sourced from AS human Biology, Jones and Jones (Cambridge)
· Independent research: Pupils to research the role of digoxin and propranolol in the control of the heart rate

	· Online resources: http://www.phschool.com/science/biology_place/biocoach/cardio1/electrical.html
· ‘Control of heart activity’ worksheet from Advanced Biology AS 2005, Biozone  (page 234-235)
· Good website showing various heart defects e.g. fibrillation etc

· http://www.pharmalearn.ualberta.ca/Tools/home.cfm
	· NB no understanding of hormonal and myogenic control is required

	Understanding and explanation of Cardiac output = SV x HR

1.2.1 (e)
	· Pupils to work through mathematical examples of how CO and SV and HR are all inter-related.  Put the formulae into a mathematical triangle for candidates who find it hard to rearrange formulae

	· Q available from 2856, 2802, Curriculum press question bank.

· http://btc.montana.edu/olympics/physiology/pb01.html
	

	Pulse rate: measuring and interpreting

1.2.1 (f)
	· Pose question: how can we measure the HR.  After discussion of radial and carotid sites raise awareness in other sites which can be used
· Pupils to write detailed procedure notes: encourage the use of 10-15 bullet point method

· Investigate how forms of exercise lead to a change in HR.  Link and relate to CO=HR x SV and need for delivery of sufficient oxygen, removal of carbon dioxide and heat etc

· Pupils work in small groups to measure pulse rate using radial and/or carotid artery
· Use heart rate calculator to determine mean HR: http://www.medindia.net/patients/calculators/pulse_chart.asp
· Use as teaching opportunity to discuss accuracy, precision and reliability and develop investigative skills for unit F223
	· http://www.nlm.nih.gov/medlineplus/ency/article/003399.htm
· http://www.nemahealth.org/programs/healthcare/heart_rate_pulse.htm

	

	Consolidation

	· Pupils to complete crossword or similar puzzle to reinforce key terms
· Online quiz covering heart structure, cardiac cycle etc: http://www.phschool.com/science/biology_place/biocoach/cardio1/quiz.html
· ‘Review of the Human Heart’ worksheet from Advanced Biology AS 2005, Biozone  (page 237)
· Traffic light self-assessment for pupils (students tick red, amber or green for each learning outcome of the unit to show their confidence in their understanding of the material/content)
· Topic test: to be made from past exam questions taken from 2856 and/0r 2801 and some SAQ from Human Biology AS, Jones and Jones (Cambridge)
	· Use hot potatoes to draw up crossword to reinforce content delivered so far and/or glossary table of terms/definitions
· Variety of resources for heart: flashcards, matching exercise, crossword, hangman etc all from: http://www.studystack.com/menu-53521
· Heart crossword: http://www.paulinemolloy.co.uk/heart1.html

	· Prepare puzzle/card sort in advance
· Prepare summary activity: crossword or matching definition/term cards


	GCE Human Biology: H023. F221 Molecules, Blood and Gas exchange

	SUGGESTED TEACHING TIME
	7

HOURS
	TOPIC
	1.2.2 THE CIRCULATORY SYSTEM

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

	Mass transport and the need for mass transport in humans

1.2.2. (b and c)

Closed double circulatory system with ref to maintaining pressure

1.2.2 (d)
	· Distribute and discuss the diagram from Use diagram from Advanced Biology, Jones and Jones (Cambridge) page 219 (DCS).  Use to form the centre of a mind map – pupils to annotate around the diagram: why we need a DCS, definition of a DCS, advantages of DCS, components of DCS (pulmonary and systemic circuits) etc


	· AS Human Biology, Jones & Jones (Cambridge) p94

· PLATO learning interactive CD – transport in mammals section

· ‘Mammalian transport’ worksheet from Advanced Biology AS 2005, Biozone  (page 222)

· ‘Blood pressure’ worksheet from Advanced Biology AS 2005, Biozone  (page 232 & 233)
	

	Structure of arteries, arterioles, capillaries, venules and veins

1.2.2 (a)
	· Allow students to examine arteries and veins using a light microscope and identify differences between them
· Explain the different tissues that make up arteries, veins and capillaries and relate them to their function
· Using electron micrographs/photographs of arteries, veins and capillaries relate them to diagrams of the vessels.  Pupils to draw up a table to compare and contrast the 5 blood vessel types
· Diagram from Advanced Biology, Jones and Jones (Cambridge) page 216 Fig 10.10. Shows relationship between all 5 blood vessel types
· Practical
· Investigate the elasticity of artery and veins using animal tissue
	· AS Human Biology, Jones & Jones (Cambridge) p95-98

· Prepared slides of artery and vein & microscopes e.g.

· http://www.philipharris.co.uk/webapp/wcs/stores/servlet/Homepage_72_10501_-1
· Photographs and diagrams of arteries veins and capillaries. Very good images from : http://nobelprize.org/nobel_prizes/medicine/laureates/1998/medanim/images.html
· ‘Arteries’ worksheet from Advanced Biology AS 2005, Biozone  (page 222)

· ‘Veins’ worksheet from Advanced Biology AS 2005, Biozone  (page 223)

· ‘Capillaries’ worksheet from Advanced Biology AS 2005, Biozone  (page 223)
	· Relating structure of artery walls to blood flow is a complex topic requiring a clear understanding of the difference between elasticity and muscular movement students should be encouraged to distinguish between the different tissue types and their respective roles.

	Blood pressure with respect to transfer of materials between cells and capillaries

1.2.2 (e)


	· Recap the differences between blood, plasma, tissue fluid and lymph through a card sort.  Pupils to discuss how BP can affect the formation of TF and hence impact on exchange between capillaries and cells
· Use diagram from Advanced Biology, Jones and Jones (Cambridge) page 233
	· ‘Capillaries and tissue fluid’ worksheet from Advanced Biology AS 2005, Biozone  (page 224 & 225)

· Various Q from Curriculum press question bank, 2856 and 2803/01 past papers

	

	Sphygmomanometer (measuring SBP and DBP) to include interpretation of readings

1.2.2 (f and g)


	· Pupils to use a digital and if available a manual sphygmomanometer to measure BP
· Homework task: Pupils to write detailed procedural notes (15 bullet points)on how to perform the procedure or use past exam extended writing question from 2856

· Practical
· Effect of various factors in human BP: Biology, a functional approach (students manual), Roberts and King (3rd edition p157)

· Homework task: Pupils to evaluate the limitations involved in human physiology investigations

· Investigating blood pressure practical:http://www.smm.org/heart/lessons/lesson3.htm
· Pupils could use this area of the specification to plan an investigation to develop the skills required for F223
	· AS Human Biology, Jones & Jones (Cambridge) p103

· Virtual sphygmomanometer: http://www.pharmalearn.ualberta.ca/Tools/home.cfm
· How a sphygmomanometer works:
· http://www.howstuffworks.com/question146.htm
· http://labyrinth.mvm.ed.ac.uk/mnode.asp?id=662
· Advanced Biology, Jones and Jones (Cambridge) page 217 Box 10.2 BP
· ‘Monitoring human blood pressure’ M Reiss , Journal of Biological Education p80-82

· Blood pressure wordsearch: http://www.thecountrydoctor.com/wordsearch/bloodpressuregame.htm
	· Sphygmomanometers can be bought through Lloyds pharmacy or online at: www.firstaidwarehouse.co.uk
· NB. All exercise physiology work requires special vigilance on the part of the teacher and student.  Carry our complete safety risk assessment. Students to complete medical information forms to allow teacher to determine if any have

	Consolidation


	· Students to produce a mini presentation on the one specific type of blood vessel for 5 min – the best ones can be copied and shared for revision resources
· Traffic light self-assessment for pupils (students tick red, amber or green for each learning outcome of the unit to show their confidence in their understanding of the material/content)
· Topic test – use past exam questions and SAQ to produce end of unit test
	· Students produce a slide show/ OHP/ Poster presentation

· Blood and circulation wordsearch from National Curriculum Science Puzzle Aid: KS4: Biology life and living processes, Martin Williams (Foulsham)


	


	GCE Human Biology: H023. F221 Molecules, Blood and Gas exchange

	SUGGESTED TEACHING TIME
	9

HOURS
	TOPIC
	1.2.3 THE LUNGS AND INVESTIGATING LUNG FUNCTION

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

	Cell size to surface area volume & exchange of materials

1.2.3 (e)


	· Demo effect of changing SA: vol using: agar gel blocks one large, one small placed in dye; to be cut in half.  Use 2M HCl, 2M Ammonia & creosol red dye indicator
· Pupils to do number based activity to how the impact of changing SA and/or vol on the effective ratio.  Shown well in the first part of the video “Breath of life”
· Practical investigation ‘How big would you want to be?’

· http://www.iit.edu/~smile/bi9226.html
· Practical investigation: Limitations on cell size: http://rvgs.k12.va.us/faculty/jkowalsk/gsb/labs/cell%20size%20lab.doc

	· SAQs from AS Human Biology, Jones and Jones (Cambridge) p130

· Past exam Q from 2856 and 2803/01 from OCR

· Diagrams from: http://biology200.gsu.edu/houghton/2107%20'07/Figures/Chapter4/figure4.2.jpg
· SA:vol puzzle: National Curriculum Science Puzzle Aid for KS4: Biology life and living processes, Martin Williams (Foulsham)

· ‘Surface area and volume’ worksheet from Advanced Biology AS 2005, Biozone  (page 101 & 102)

· Animations: http://courses.soil.ncsu.edu/resources/physics/texture/soilgeo.swf
	· NB Details of Fick’s law are not required but could be used as stretch and challenge tasks to investigate



	Relationships between cells, tissues, organs  (with reference to squamous epithelial cells in alveoli)

1.2.3 (a and b)


	· Demo dissection of lung/pluck to show structures in relation to each other:  pupils to simultaneously label and annotate a diagram of the thorax and lungs to state parts and specify functions

· Pupils to make their own lung model: http://www.smm.org/heart/lessons/lesson7.htm
· Card sort to match structure term with definition of cell, tissue, organ, system (this can be done as a show me PPP game as well)

· Practical

· Measuring lung volume: http://www.smm.org/heart/lessons/lesson9.htm
	· Virtual lung dissection:

· http://www.wccards.k12.mo.us/thelearningzone/science/cowlung/index.htm
· http://www.up140.jacksn.k12.il.us/midden/lungs.htm
· View the lungs from inside out online: http://www.smm.org/heart/lungs/in-out-lungs.htm

	· NB Labelling and description of structures within the thorax are not directly in the specification this is to be used as a context setting activity

	Ultrastructure of the lung

1.2.3 (c and f)

Interpret photomicrographs of lung tissue

1.2.3 (d)

Process of gas exchange

1.2.3 (g)


	· Pupils use light microscopes and histology atlas to look at lung slides. Teacher to project slide and highlight key features using video microscope and project
· Pupils to be able to identify: ciliated epithelium, goblet cells, squamous epithelium, blood capillaries, elastic tissue).  Draw up summary table to state tissue type and function to include the role of surfactant
· Clarify the relationship between breathing and gas exchange via demonstrating inhalation and exhalation using traditional bell jar apparatus. Using a bucket handle and/or an inverted bell jar model of lungs and diaphragm, describe the process of inhalation. Students need to place their hands on the chest and abdomen to feel the movement of the ribcage and diaphragm Emphasise this is breathing not gas exchange

· Breathing animation: http://teachhealthk-12.uthscsa.edu/studentresources/AnatomyofBreathing3.swf
· This is not on the spec – use as a context setter and to prevent misunderstanding of the relationship between breathing and respiring at a later date
· Introduce PPP or animation to show the process of gas exchange e.g. http://www.bmu.unimelb.edu.au/examples/gasxlung/
· Then extend to discuss the importance of diffusion gradients and exchange of carbon dioxide and oxygen

· If not previously used carry out lung dissection to show ultra structure of lung
	· Lung slides and microscopes.

· Photomicrographs of lung tissue

· http://www.histology-world.com/audioslides/lung.htm
· Excellent histology book: Atlas of histology by Freeman and Bracegirdle

· Procedure notes and information on ventilation available from: AS Human Biology. Jones and Jones (Cambridge) page 120-121

· Animations
· Very good animation:
· http://www.bmu.unimelb.edu.au/examples/gasxlung/
· http://pennhealth.com/health_info/animationplayer/gas_exchange.html

· http://health.howstuffworks.com/adam-200022.htm
· Simple animation: http://www.abpischools.org.uk/resources04/asthma/asthAnim1.htm

	· Slides can be purchased online from several UK or US based companies e.g. http://www.ukge.co.uk/UK/prodtype.asp?PT_ID=319
· NB: students have to be able to relate the structures of these cells to their functions

	Spirometer: measuring TV and VC

1.2.3 (h)

Interpreting spirometer traces

1.2.3 (i)


	· Use spirometer to show and explain key terms associated with spirometry: tidal volume, volume capacity, FEV1
· Investigating human breathing (from Advanced Biology: Principles & applications  study guide, Clegg and Mackean (page 182 & 183)

· Oxygen consumption in humans: Biology, a functional approach (students manual), Roberts and King (3rd edition p62)


	· Procedure notes and information on spirometer available from: AS Human Biology. Jones and Jones (Cambridge) page 123

· Spirometer tutorial:
· http://www.bmu.unimelb.edu.au/examples/gasxlung/
· http://www.priory.com/med/spiromet.htm
· ‘Breathing in humans’ worksheet from Advanced Biology AS 2005, Biozone  (page 208 & 209)

· Spirometry calculator: http://www.patient.co.uk/showdoc/40002357/
· Various exam questions from 2856 and 2802 OCR past papers.  Questions also available from Curriculum Press question bank
· Images:
· http://www.mfi.ku.dk/ppaulev/chapter13/images/13-1.jpg
· http://oac.med.jhmi.edu/res_phys/Encyclopedia/Spirometry/Spirometry.HTML
	· Risk assessment: it is the responsibility of the teacher to ensure that all health and safety risks are assessed before allowing any student to use the spirometer

	Peak flow meter: measuring FEV1 and PEFR
	· Practical: pupils to use peak flow meters to collate data.  This can be used to develop skills from F223
· http://www.qub.ac.uk/cskills/PEFR.htm provides information on peak flow, PEFR

· Extract data and set numerical data handling task using website: http://www.peakflow.com/top_nav/normal_values/index.html

	· Images:
· http://www.peakflow.com/images/norm_small.gif
· http://www.nlm.nih.gov/medlineplus/ency/images/ency/fullsize/19367.jpg
· Procedure notes and information on peak flow available from: AS Human Biology. Jones and Jones (Cambridge) page 125


	· Risk assessment: it is the responsibility of the teacher to ensure that all health and safety risks are assessed before allowing any student to use the peak flow meters e.g. asthmatics
· Peak flow meters can be bought from Lloyds pharmacy or various online web stores: http://www.expresschemist.co.uk/category_1004_peak-flow-meters.html?gclid=CPrY2dOOyI0CFQNQEgodJCbdLw

	Causes of respiratory arrest

1.2.3 (j)


	· Pupils to research into: causes, symptoms and treatment of respiratory arrest.  Pupils work in small groups/pair to present a presentation suitable for a similar age group

	· Suitable sources to save as links on school intranet:
· http://www.merck.com/mmpe/sec06/ch064/ch064b.html
· http://pennhealth.com/ency/article/003069.htm

· http://www.ashfordstpeters.nhs.uk/intranet/Ashford---/Publicatio/Clinical-P/Freedom-of-Information---Proto19.doc_cvt.htm
	

	Expired air resuscitation (adults, children and babies) to maintain blood oxygen concentration

1.2.3 (k)


	· Pupils to learn and role play how to treat a patient with RA to include the role of CPR: differences for age of patient to be taken into account.  Discuss the reason why the procedure
· Procedures taught should always be based on current guidelines from appropriate organisations such as: http://www.resus.org.uk/
· Homework task: pupils to write 15 bullet point procedure notes to describe and explain the CPR technique

· St Johns Ambulance or Red Cross could be invited in to give a talk/demonstration etc.
	· Procedure notes and information on EAR available from: AS Human Biology. Jones and Jones (Cambridge) page 121

· Resusci Anne can be demonstrated via St Johns Ambulance or The Red Cross or purchased from various sources such as :

· http://www.medisave.co.uk
· http://www.ambulance.net.au/simpaid-2.html

	· Book St Johns Ambulance or Red Cross in advance
· Cost/arrangements could be shared with PE department if appropriate

	Consolidation
	· Offer students guidance on what revision materials exist. Encourage them to independently read around the subject. Identify possible texts for them
· Explore previous exam questions on this topic to form a suitable topic test (from 2856).  Produce a set of keywords for this topic
	
	


Sample Lesson Plan 
GCE Human Biology: H023. F221 Molecules, Blood & Gas Exchange
1.1.1 (a, d and g) Making blood smears & identifying blood cells

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
	Students to be able to use a light microscope to prepare & examine blood slides.

	Objective 2
	Students to be able to identify neutrophils and lymphocytes using a light microscope.

	Objective 3
	Students to be able to calculate magnification of drawings/photographs and calculate linear dimensions.


Recap of previous experience and prior knowledge

· Quick test - building on the work covered in previous lessons; using prepared photographs of blood smear cells, ask students to identify the different types of blood cells. Review how a blood smear can be prepared.
Content

	Time
	Content

	5 minutes
	Quick test warm up activity to assess prior knowledge – use show me boards and PPP to test types and functions of different blood cells

	5 minutes
	Set the scene of a ‘murder mystery’ – where blood or human tissue such as hair have been found at the scene. How can the murderer be identified?

Ask the students to discuss in groups what procedures and techniques could be used to identify the murderer
Using Q & A session draw out two procedures that could be used to help identify the murderer: blood smears and examination of tissue under the microscope

	35 minutes
	Pupils given prepared slides of suspect 1 to 3 (normal blood count, anaemic blood smear and high white blood cell count smear) as well as 3 hair samples (with root attached).  Allow the students to prepare blood smear using animal blood for suspect 4 (follow CLEAPPS advice for use of animal blood)  

Pupils work through worksheet in pairs to make a blood smear of animal blood.  Pupils to note observations and descriptions of smears for suspects 1 to 4
Pupils to then prepare and observe hair samples from 4 suspects and make similar notes and descriptions e.g. straight/curly, pattern and colour of pigmentation. Pupils to be shown how to use the IAM to determine magnification/image/actual specimen size etc

Students may require instruction on how to focus a light microscope depending on level of past experience

	5 minutes
	Teacher to project blood smear of the actual murderer: matching one of the 4 samples and also projects a hair sample.  Discuss what could cause the blood smears to look different i.e. anaemia, high altitude training, leukaemia etc

	5 minutes
	Pupils make summary table of description of the 4 suspects and link to the possible causes


Consolidation

	Time
	Content

	5 minutes
	Give the students photomicrographs of blood cells (from electron microscope) and ask them to calculate the size of the actual size of the image using a IAM triangle to be finished for homework


Sample Lesson Plan 

GCE Human Biology: H023. F221 Molecules, Blood & Gas Exchange

1.1.1 (a, b and c) Role of Haemoglobin

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
	Students to be able to describe the structure of haemoglobin (Hb).

	Objective 2
	Students to be able to explain the role of haemoglobin in carrying oxygen.

	Objective 3
	Students to be able to investigate the effect of conditions on haemoglobin levels.

	Objective 4
	Students should be able to collect and analyse quantitative data.


Recap of previous experience and prior knowledge

· Quick test – use PLATO learning software to recap the formation of dipeptide, and folding of polypeptide chain (ppc) to form 20, 30 and 40 structure.
Content

	Time
	Content

	5 minutes
	Quick test warm up activity to assess prior knowledge – use animations from the web, interactive whiteboard or resources such as PLATO learning software to recap the formation of dipeptide, and folding of polypeptide chain to form 20, 30 and 40 structure

	5 minutes
	Students to complete matching exercise: level of folding, bond(s) present, description of structure

	10 minutes
	Project image of haemoglobin: simple and in 3D form. 

Students to be brainstorm the functions of haemoglobin.  Expand to gross structure of 1 Hb molecule: 4 ppc and 4 haem groups enabling 4 O2 molecules to bind.

Use http://www.srs.ac.uk/px/showcase/breathe.html to show oxygen binding

	25 minutes
	Pupils to suggest reasons why haemoglobin levels may vary from one person to another – likely to suggest anaemia and possibly training. 
Practical investigation: ‘Mock blood’: using simulated blood (coloured milk samples) and copper sulphate solution identify 3 subjects.  For method details see below.

Students to consider with the aid of class discussion

· How to collect reliable data

· How to collect accurate data

· How to analyse data – simply and with detailed processing

· How to present data – in table and graphical form

For definitions see notes under teachers guidance

	10 minutes
	Students to collate data within the class on a spreadsheet and perform simple analysis e.g. calculation of mean values

	5 minutes
	Discussion of which sample is likely to be which patient using different densities of mock blood at various levels


Consolidation

	Time
	Content

	5 minutes
	Pupils given electron micrographs of blood smears for identification of the 3 patients (reinforces work from 1.1.1 as well)

	5 minutes
	Set past exam question on oxygen transport or worksheet ‘Gas transport’’ worksheet from Advanced Biology AS 2005, Biozone  (page 230)

	Extension work
	Students could calculate the standard deviation of the data or perform a t-test to analyse the data (note t-test is a mathematical requirement at A2 level not AS)


Notes to the teacher: 

· Normal blood has a density equivalent to 170 g/dm3 (in males), mild anaemia (Sickle cell trait) has 100 g/dm3, and severe anaemia 50 g/dm3.

· ‘Mock blood’ samples can be synthesised from full fat milk, semi skimmed and skimmed milk coloured with red food colouring.

· 1. Mix some copper sulphate solution: add 24g of copper sulphate powder to a litre of water, and shaking this until the powder is completely dissolved, creating copper sulphate solution. 

2. Fill a measuring cylinder with this solution until the liquid level is well above 100cm3. Take a syringe full of Mock Blood Sample A and release a drop of blood just above the liquid level. 

3. As the drop of blood descends through the water, time how long it takes for the drop to descend between 100cm3 and 10cm3 on a stopwatch. 

4. Repeat this another 19 times with sample A in order to collect 20 results. 
· 5.  Repeat the same experiment 20 times for Sample B and 20 times for Sample C. 

· Discuss possible use of LogIT time gates to measure the time taken for the descent would increase accuracy and precision of the data collected. 

Definitions:

Accuracy

The accuracy of an observation or measurement is the degree to which it approaches a notional ‘true’ value or outcome.

The accuracy of an observation or measurement depends on the investigative techniques used, the skill of the experimenter and the equipment (including measuring instruments) used. Removing or minimising sources of error improves accuracy and the degree of accuracy can be estimated by evaluating sources of error (either quantitatively or qualitatively as appropriate.

Precision
Precision is that part of accuracy which is wholly in the hands of the experimenter. So, using an investigative technique with selected apparatus, the experimenter may take observations or measurements to different degrees of precision (or may do so in error). Decisions about the precision of observations or measurements may take into account the task and an assessment of the sources of error. For example: there may be little point in measuring a quantity to four significant figures if other quantities are measured to two significant figures.

Reliability
Reliability is a measure of the confidence that can be placed in a set of observations or measurements. The closer a set of observations or measurements approaches to conformity with an underlying model, process, structure etc. (which may be known or unknown), the more reproducible it is likely to be.

If the underlying model is known, or a suitable hypothesis can be drawn up, reliability can be judged by reference to this. So, for example, the distance between data points and the line of a graph may provide evidence of reliability and statistical techniques may be used to provide a quantitative assessment of reliability in such cases. If observations or measurements are replicated, then the closeness of the replicates provides another way of judging reliability.

Validity

‘Valid’ implies that the outcome of an activity is not being distorted by extraneous factors. In some experiments, one factor is varied whilst other control factors are kept constant (e.g. rates of reaction).

The validity of a conclusion is a measure of the confidence that can be placed in it. The validity of an experiment or investigation depends upon factors such as the range and reliability of the observations or measurements that underpin it, any assumptions made in developing the hypothesis or planning the investigation, the nature of the investigation itself and any sources of error. 

A conclusion may relate to whether or not a proposed hypothesis can be rejected or accepted. In such cases statistical techniques may be used to place a value on the reliability of data by generating a probability that the data do conform to the hypothesis. 

Sample Lesson Plan 

GCE Human Biology: H023. F221 Molecules, Blood & Gas Exchange

1.2.1 (a and b) Heart structure and the role of valves

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
	Students to be able to describe the external structure of the heart.

	Objective 2
	Students to be able to describe the internal structure of the heart.

	Objective 3
	Students to be able to understand the role of the valves in the heart to maintaining blood flow and pressure changes in the cardiac cycle. 

	Objective 4
	Students should be able to describe the sounds made by the valves closing in the heart and relate these sounds to the activity of the valves.


Recap of previous experience and prior knowledge

· Quick test - building on the work covered in previous lessons and at GCSE; project a simplified diagram of the heart for students to label.  Emphasise the significance of labelling right and left hand sides of heart.  Brainstorm functions of the different chambers of the heart.
Content

	Time
	Content

	5 minutes
	Quick test warm up activity to assess prior knowledge – project heart diagram for students to label based on prior knowledge

	5 minutes
	Project image of external view of a mammalian heart – then discuss labels on the completed worksheet.  Discuss differences in the RHS and LHS based on observations of the diagram.  Brainstorm why these differences are important

	10 minutes
	Demonstrate heart dissection to show internal structures of the heart
Students to be given a more detailed diagram of the heart which is to annotated and labelled as the dissection is undertaken
Particular attention should be given to the structure of the heart valves.  Images can be projected to show the ultra structure of the bicuspid and tricuspid valves e.g.

http://www.smm.org/studio3d/julie/mov/julie/fvalves.htm

	25 minutes
	Students to be given method sheet giving details of how to make a simulated heart valve:

Collect empty film canisters from a local camera store. ‘Drill’ a hole in the bottom of each film canister and lid. Using the masking tape, label each canister with a student's name. 

Procedure

Describe the sound of the heart. What causes the sound? To help understand the source of the sounds of the heart, do the following investigation.

1. Blow through one end of the film canister. What do you hear? Now suck air through the hole. What do you hear? Was air able to move through the canister in both directions?

2. Cut a small piece of paper, about 1.5 cm square. Centre this square over the hole at one end of the canister and secure one edge with a small piece of tape. This makes a flap over the hole. 

3. Blow air through the hole in the uncovered end, causing the flap on the other end to open. 

4. Suck air back through the canister with enough force to close the paper flap. 

5. Repeat the blowing and sucking of air through the canister.

6. Does the flap allow air to go both ways through the canister? (Answer: The flap acts like the one-way valves in the heart which allow the blood to flow in only one direction.) 

7. Listen to the sound of the flap opening and closing and describe the sound of each action. (Answer: There is a swishing when it opens and a thumping sound when it closes. The heart has four valves that act like the paper squares. They open and close allowing blood to flow through the heart in only one direction. The Lub-Dub sound heard with a stethoscope is the heart valves closing.) 

NB valves closing makes the greater sound and hence generates the LUB and DUB sound by different sets of valves closing.
8. If there were a hole in the flap how might the sound be affected? Investigate this by making a small hole in the flap with the straight pin and repeating step 5. Gradually increase the size of the hole and listen to the sound. How did the sound change? Was the integrity of the valve affected? Do you think a valve with a hole would be a health concern? 

9. View the artificial valve that is used to replace damaged valves in humans.

	10 minutes
	Teacher to demonstrate the use of a sphygmomanometer to listen to the sounds of the valves closing.  Virtual animations should be used to show the actual use of the apparatus:

http://www.pharmalearn.ualberta.ca/Tools/home.cfm
Animation of listening to heart beats can also be shown: http://sln.fi.edu/biosci/monitor/heartbeat.html

	5 minutes
	Students to discuss in pairs/small groups to identify which of the sound relates to which aspect of valve function:

· Stress the sound is related only to valves closing

· The ‘lub’ sound is that of the atrio-ventricular valves closing

· The ‘dub’ sound is that of the semi-lunar valves closing


Consolidation

	Time
	Content

	5 minutes
	Students make summary table of different valves in the heart: state valve name and function of specific valve.  

	5 minutes
	Students to use the following website to perform and internal exploration of the heart:

http://www.smm.org/studio3d/julie/1a.htm
If no ICT facilities are available a card sort can be used. This can be a sequencing activity identifying the pathway of the blood through the heart starting from the right atrium.

	Homework
	Students to investigate heart valve defects and present a A4 poster giving details of at least 2 defects.


Notes to the teacher: Lub Dub

· There are two sounds heard during each heart beat. These are called Lub-Dub noises by doctors. When the valves between the upper chambers (atria) and lower chambers (ventricles) close, a "lub" sound is heard. When the valves in the pulmonary and aortic arteries leaving the heart close, a "dub" sound is heard followed by a longer pause ​Lub-Dub ​​Lub-Dub. The paper flap on the canister creates a sound similar to that made by heart valves
· If the valves do not close properly and leak, the sound will not be clear but blurred. This sound is more of a Lub-Shhh-Dub or Lub-Dub Rumble. Medical professionals call this a murmur
· Rheumatic fever is a disease that can damage the heart valves. Accumulated fat deposits in the heart can also affect the function of the valves. If the valves become too small or leaky due to either of these conditions, they can be surgically replaced with artificial valves. In some cases there can also be congenital defects of valves
Sample Lesson Plan 

GCE Human Biology: H023. F221 Molecules, Blood & Gas Exchange

1.2.3 (c, d, f and h) Lung function and PEFR

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
	Students to describe the features of the gas exchange surface of the lung.

	Objective 2
	Students to be able to describe and measure how to use a peak flow meter.

	Objective 3
	Students to be able to collect and analyse quantitative data.

	Objective 4
	Students to recognise and identify lung tissue from photomicrographs.

	Objective 5
	Students to calculate the linear dimension of an alveolus from a photomicrograph.


Content

	Time
	Content

	5 minutes
	Past GCSE exam question give to each student to label on gross thorax/lung structure.  Answers projected and teacher led discussion to show good exam technique and set context as introductory lesson to the topic
NB: No detail of thorax will be required at AS but taken as assumed knowledge from GCSE 

	10 minutes
	Ask the students to think how lung size/volume and function may vary between different individuals e.g. gender, health (asthmatic), age, physical size, aerobic fitness level

How could lung size be measured:  Demonstrate crude apparatus of upturned vessel filled with water.  Build up idea of adding graduations onto vessel to increases accuracy and precision of the estimation.  Subject to full risk assessment pupils could collect data within the group for comparison later

	25 minutes
	Introduce the idea and terminology: PEFR and FEV1.  Some peak flow meters will measure both data
Demonstrate how to use the peak flow meter
Students to investigate how one specified variable affects PEFR e.g. height, gender.  Students to work in pairs to collect data i.e. PEFR (and FEV1 if possible)
Data to be collated on projected spreadsheet.  Class discussion to determine how best to arrange the data i.e. independent variable in the first column, row and column headings, appropriate units, table title, ruled off table using pencil and rule
Emphasise the necessity to also take into account other key factors: age, gender, fitness/sport level, health, genetic predisposition.  Discuss how data can be made more reliable and the limits on the validity of the data collected

	5 minutes
	Teacher to project http://www.smm.org/heart/lungs/in-out-lungs.htm virtual tour of the lungs from the inside out. Students to be given photomicrographs of lung tissue to label and annotate through discussion with above virtual tour.  Images can be used from 

http://www.apsu.edu/thompsonj/Anatomy & Physiology/2020/2020 Exam Reviews/Exam 3/CH22 Alveolar anatomy images.htm

	5 minutes
	Students to be given photomicrograph of lung tissue with magnification stated.  Using the IAM triangle pupils to calculate the diameter of marked alveolus 


Consolidation

	Time
	Content

	5 minutes
	Students make bullet point method giving details of how to use a peak flow meter

	5 minutes
	Give the students photomicrographs of blood cells (from electron microscope) and ask them to calculate the size of the actual size of the image using a IAM triangle


Teacher note:

Peak flow meters can be bought from Lloyds pharmacy or various online web stores:

http://www.expresschemist.co.uk/category_1004_peak-flow-meters.html?gclid=CPrY2dOOyI0CFQNQEgodJCbdLw
Other forms of Support

In order to help you implement the new Human 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 Human Biology for first teaching in September 2008 [publication – Spring 2008]
AS/A Level Human Biology Student Book  Barbara Geatrell, Pauline Lowrie, Alan Tilley, Series Editor Fran Fuller  ISBN is 9-780-435-692100

Approved publications

OCR still endorses other publisher materials, which undergo a thorough quality assurance process to achieve endorsement.  By offering a choice of endorsed materials, centres can be assured of quality support for all OCR qualifications.
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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