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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: H423. F225, GENETICS, CONTROL AND AGEING

	Suggested teaching time
	5 Hours
	Topic
	5.1.1: INHERITANCE OF HUMAN GENETIC DISEASE

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

	Genetics Terminology


	· Teacher to define the terms gene, allele, locus, phenotype, genotype, dominant and recessive.  Recall students’ understanding of Meiosis. Check students’ understanding with a simple multi-choice Q&A test which includes monohybrid crosses. 

	· PowerPoint slides/OHT.  Useful definitions at:
· http://www.progenics.com/glossary.cfm?FirstLetter=a
· http://www.genetics.com.au/factsheet/01.htm    
· Written multi-choice test.

	· Refer to OCR endorsed A2 Human Biology textbook.  Also, consult the following comprehensive websites throughout the teaching of this Unit:

· http://kvhs.nbed.nb.ca/gallant/biology/biology.html 

· http://en.wikipedia.org/wiki/Main_Page
·  www.mrothery.co.uk 

· http://www.biologymad.com
· Get students to note down these 4 websites so they can use them to develop their knowledge in their private study.

· NOTE:  Ensure that, at the beginning of each lesson, a recap of students’ previous lesson/knowledge is assessed.

	Inherited Disorders


	· Teacher explains how gene mutation may or may not lead to the inheritance of genetic disease with reference to cystic fibrosis, Huntington’s disease and phenylketonuria (PKU).  

· Students should be given a short answer written test to check understanding.  

· Students can work in pairs to compete their written activity.


	· Slides/OHT.  Try links in: 
· http://www.spiralnotebook.org/keepthechange/index.html 

· http://www.dartmouth.edu/~cbbc/courses/bio4/bio4-1997/01-Genetics.html 

· Written short answer test composed of past exam papers/SAM.

· Books as resources for completing the written tasks.
	

	[image: image2.png]Codominance & inheritance of Sickle Cell Anaemia


	· Teacher defines the term codominance.  Check students’ knowledge from F224, section 4.1.2 in which sickle cell anaemia was covered.  Use differentiated directed questioning.  


	· Slides/OHT.

· Good resources (also for ABO inheritance) at:
· http://www.biologycorner.com/bio4/notes/beyond_mendel.php 
	· Refer students to their lecture notes from F224 Unit, section 4.1.2 “Gene Mutation & Sickle Cell Anaemia”.
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Inheritance of ABO blood groups
	· Then, teacher describes the inheritance of sickle cell anaemia and the ABO blood groups.

· Also, explain why the sickle cell allele has a selective advantage in areas where malaria is endemic, resulting in an increase in the frequency of the mutant allele.  
	· Useful site:

· http://www.bu.edu/sicklecell/research.html 


	· For more stretch activity, get students to research why the blood cell assumes a sickle cell shape with reference to the primary, secondary, tertiary and quaternary structure of haemoglobin.

	Blood Cells


	· Give students microscope sides of human blood smear and get them to recognise cells under light microscope (x400).  Students can draw blood cells, including sickle-celled erythrocytes. Students should also be shown colour OHT slides of blood smears in case the microscope slides are of poor quality.
	· Books/handouts for students to refer to during examination of blood cells.


	· Pedigree of the British Royal family could be considered (link to haemophilia in the next section).

	Pedigree diagrams


	· Introduce students to the use of pedigree diagrams and get them to explain and predict the inheritance of genetic diseases.
	· Pedigree diagrams at: 
· http://www.biologycorner.com/bio4/notes/beyond_mendel.php
· Handout on Pedigree diagrams.
	

	Sex Linkage and Autosomal Linkage


	· Teacher explains sex linkage and autosomal linkage with reference to the inheritance of: haemophilia, nail patella syndrome and the ABO blood groups.
	· Slides/OHT.

· Genetics practice questions at:
· http://www.biologycorner.com/bio4/genetics_practice.html 

· http://www.biologycorner.com/bio4/unit2.php 
	· Students can finish off the online practice questions for homework.  Also, remind students of their forthcoming end of section 5.1.1 test.

	Crossover frequencies & Gene Loci
	· Teacher to explain how crossover frequencies are used to map gene loci on chromosomes;
	· 
	· 

	Chromosomal disorders resulting in human syndromes
	· Teacher explains how non-disjunction and translocation of chromosomes can result in Down’s, Turner’s and Klinefelter’s syndromes.  Students answer questions in a written test.
	· Slides/OHT.  Try resources at: 
· http://www.genetics.com.au/factsheet/13.htm
· Past exam papers/SAM’s/handouts.
	

	Recognition of Karyotypes


	· As a revision exercise, show students a normal human karyotype and get them to compare it to those of a Down’s and Klinefelter’s syndromes. 
	· Sample Karyotypes (including Down’s & Klinefelter’s syndromes) at: 
· http://sps.k12.ar.us/massengale/karyotypes.htm 

· Also useful site:

· http://www.sanger.ac.uk/HGP/?Chr22/team.shtml 
	· Check if any student has a relative (or a friend) with these syndromes.  These students may like to take lead in the small group discussions.



	Ethical Discussion on Genetic Syndromes


	· Form students into small groups and get them to discuss the ethical issues connected with the occurrence and inheritance of these diseases.  Each group feeds back to the rest of the class.
	
	


	GCE HUMAN BIOLOGY: H423. F225, GENETICS, CONTROL AND AGEING

	Suggested teaching time
	6 Hours
	Topic
	5.1.2: GENETIC TECHNIQUES

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


	· Teacher to outline the functions of restriction enzymes (endonucleases) and ligase enzymes in separating and joining specific DNA sequences. 


	· PowerPoint slides/OHT/handouts.

· Useful sites: 

· http://www.gbiosciences.com/Restriction-Digestion-desc.aspx 

· http://www.anselm.edu/homepage/jpitocch/genbio/restrenzyme.JPG 

· http://www.mrothery.co.uk 

· www.wiley.com/legacy/college/boyer/0470003790/animations/animations.htm 
	· Excellent sites for reference to genetics & engineering at: 
· http://www.geneticengineering.org/chemis/Chemis-NucleicAcid/DNA.htm
· http://employees.csbsju.edu/hjakubowski/classes/ch331/dna/oldnalanguage.html 

· Get students to note down these websites and navigate through it at their leisure.
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Palindromic Nature of

Restriction Enzyme/Active Sites


	· Teacher also describes the palindromic nature of restriction enzyme active sites.  

· Pair up students and give them an activity that will help them recognise the palindromic nature of endonucleases in diagrams.
	· Palindromic Activity with paper, scissors and pens.  Students can use scissors (=endonuclease) to cut DNA bases drawn on A3 paper to give paper fragments - these can be laid as a base pair ladder onto A4 paper to simulate a DNA profile of an person.
	· For the palindromic activity, 10 equal length DNA molecules (consisting of 50 bp) can be written on A3 paper.  Incorporate a palindromic sequence (e.g. BAMH1) randomly into the DNA sequences. These can represent DNA samples from 10 different individuals and will yield different fragments when cut with scissors.


	Introduction to DNA Profiling
	· Introduce students to the technique of gel electrophoresis and DNA profiling.  Consider gel electrophoresis as a practical exercise for students.
	· Restriction digest and electrophoresis in site no.4 above.
	· Homework for students: Use the Internet to research on introns, exons & DNA profiling (for elaboration in next lesson).  

	Genetic Engineering Terminology

	· Teachers explains the terms intron, exon and minisatellite (refer to gel electrophoresis of previous lecture) and the Polymerase Chain Reaction (PCR), including DNA profiling.

· Students can be tested with their responses to written questions.
	· Slides/OHT/handouts.

· For an intro, try: 
· http://faculty.ircc.edu/faculty/tfischer/images/introns-exons.jpg 

· Comprehensive site at: 
· http://employees.csbsju.edu/hjakubowski/classes/ch331/dna/oldnalanguage.html http://www.tulane.edu/~dmsander/WWW/109/GeneticEngineering.html 

· Written test composed of past exam question/SAM’s.
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Genetic Engineering of Microbes


	· Teacher to describe the technique of genetic engineering in microorganisms (prokaryotes), including the formation of recombinant DNA in bacterial plasmids.

· Working in pairs, get students to design a poster.
	· Slides/OHT/handouts.  Use materials from:
· http://employees.csbsju.edu/hjakubowski/classes/ch331/dna/oldnalanguage.html 

· http://fig.cox.miami.edu/Faculty/Dana/chimericDNA.gif
· http://www.tulane.edu/~dmsander/WWW/109/GeneticEngineering.html 

· Pens, glue, scissors, A3 cardboard paper for students’ poster preparation.  
	· Award students 1st, 2nd and 3rd prizes for their posters.  Use certificates or book tokens.
· Homework: students to research on genetic engineering of Eukaryotic cells for the next lesson.

	Genetic Engineering & Production of Proteins


	· Recall students’ homework on genetic engineering of eukaryotic cells.  Teacher then elaborates on this technique showing the production of a human protein, e.g. insulin.

· Check students’ understanding with a written test.
	· PowerPoint/OHT/handouts. Try:
· http://www.immunecentral.com/immune-system/iss30.cfm 
	

	Gene Therapy


	· Discuss the potential use of gene therapy in the treatment of genetic disease with students. 
	· Past exam questions/SAM’s.

	· The gene therapy lesson, a guest speaker from a NHS clinic could be appointed.

	Ethical considerations of Genetic Engineering
	· Then, divide students into small groups and get them to discuss the ethical implications of genetic engineering in humans, with reference to somatic cell and germ cell therapy.   Each group to feed back to the rest of the group.
	· Slides/OHT/handouts.  Comprehensive resources at: 
· http://www.tulane.edu/~dmsander/WWW/109/GeneticEngineering.html 

· Useful site for stimulating discussions at: 
· http://www.srtp.org.uk/cloning.shtml 
	

	The Human Genome Project


	· Teacher outlines how the Human Genome Project has enabled the sequencing of human DNA.

· Divide students into small groups to discuss the possible benefits of the information gathered from the Human Genome Project.  Each group feeds back to the rest of the class.


	· Slides/OHT/handouts.  Useful site to prepare these from are: 
· http://www.srtp.org.uk/cloning.shtml 

· Also, download a free PowerPoint from: 
· http://images.google.com/imgres?imgurl=http://www.scq.ubc.ca/wp-content/uploads/2006/08/molecular-machine.gif&imgrefurl=http://www.scq.ubc.ca/%3Fp%3D391&h=407&w=356&sz=15&hl=en&start=6&tbnid=QORbxnUIjyjiAM:&tbnh=125&tbnw=109&prev=/images%3Fq%3DHuman%2BGenome%2BProject%26gbv%3D2%26svnum%3D10%26hl%3Den%26ie%3DUTF-8 
	· Get students to note down the first website, which they should read and reinforce their understanding at leisure.




	GCE HUMAN BIOLOGY: H423. F225, GENETICS, CONTROL AND AGEING

	Suggested teaching time
	2 Hours
	Topic
	5.1.3: COUNSELLING INDIVIDUALS ON GENETIC ISSUES

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

	Pedigree Analysis
	· Test students’ prior knowledge of pedigree diagrams (use directed questioning). 

· Teacher then explains how pedigree analysis can be used to predict the probability of genetic disease occurring.


	· PowerPoint/OHT/Handouts.  

· Try resources from: 
· http://www.dartmouth.edu/~cbbc/courses/bio4/bio4-1997/01-Genetics.html 


	· Try to book a Genetics Counsellor to give guest lecture for the next session.  If this is not possible, perhaps students can be taken to visit one at the local clinic/hospital.

	Genetics Counsellor
	· For this session, ask a genetic counsellor (from a local hospital) to give a guest lecture to the students.  

· If not, then teacher to describe the role of the genetic counsellor.  

· Divide students into small groups and get them to discuss the ethical issues involved in the work of the genetic counsellor.  Each group to feed back to the rest of the class.
	· PowerPoint/OHT/handouts.  Can obtain useful information from:  
· http://www.tbdhu.com/Clinics/Genetics/ 
	· Remind students that there will be a end of Module 1 mock exam soon.  Insist that students start revising now!


	GCE HUMAN BIOLOGY: H423. F225, GENETICS, CONTROL AND AGEING

	Suggested teaching time
	2 Hours
	Topic
	5.1.4: TRANSPLANT SURGERY AND CLONING

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

	Genetic Compatibility


	· Teacher explains the significance of genetic compatibility in transplant surgery with reference to the major histocompatibility (HLA) system.  

· Set students written work which test their understanding of these concepts.
	· Slides/OHT/Handouts.  These can be prepared from: 

· http://biomis.fh-hagenberg.at/tts/index.htm 

· http://en.wikipedia.org/wiki/Kidney_transplantation 

· www.uktransplant.org.uk 
	· Consider showing a DVD documentary on transplant surgery. Download liver transplant video from: 

· http://search.bbc.co.uk/cgi-bin/search/results.pl?scope=all&edition=d&q=transplant+surgery 

	Organ Donation


	· Teacher to state the sources of donated organs.  In small groups, students can then be asked to debate the advantages and disadvantages of the different sources of donated organs.  Each group to feed back to the rest of the group.
	· Past exam question/SAM’s/written test.

	· Students should also be able to recognise haplotypes and predict the results of a genetic cross using haplotypes.  Useful site:
· http://www.dadamo.com/wiki/wiki.pl/HapMap 

	Genetic Engineering of Non-Human Organs


	· Recap students’ knowledge of genetic engineering from 5.1.2. 

· Teacher then outlines the potential of genetic engineering in the use of non-human organs for transplant surgery.
· Working in pairs, students can discuss the potential for cloning human embryos in order to create a supply of embryonic stem cells for therapeutic use and ‘designer babies’ in reproductive cloning. 
	· Good provocative material at:
· http://www.globalchange.com/clone_index.htm 

· Also useful: 
· http://www.sciencecases.org/dog_cloning/dog_cloning_notes.asp 

· http://www.xcell-center.de/index.php?id=49&L=1 
	

	Ethical Debate on Cloning


	· Students should also discuss the ethical issues involved in therapeutic and reproductive cloning as well as in transplant surgery.  Feed back to rest of class.
	· Refer students back to their lecture notes on IVF from Unit 224.

	

	Consolidation
	· End of Module 1 Mock Exam.
	· Test can be compiled from past exam questions and SAM’s.  Include suitable stretch questions for more able students.
	· Record students’ test results in a suitable database (e.g. ProMonitor) to monitor their progress over all the tests done during the teaching of the entire F225 unit.  Students with poor results need to be referred to the college support section (e.g. Mentoring, Workshops).


	GCE HUMAN BIOLOGY: H423. F225, GENETICS, CONTROL AND AGEING

	Suggested teaching time
	3 Hours
	Topic
	5.2.1: MONITORING VISUAL FUNCTION

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

	Central Nervous System (CNS) and Peripheral Nervous System (PNS)


	· Teacher to outline the organisation of the CNS & PNS.  Students can be given gapped activities to monitor their understanding of both of these nervous systems.


	· PowerPoint/OHT/Handouts.  Good starting points are at:
· http://www.drstandley.com/bodysystems_peripheralnervous.shtml 

· http://www.faqs.org/health/Body-by-Design-V2/The-Nervous-System.html 

· Written activities for students to complete.  Provide suitable books/handouts to assist students in completing the written tasks.
	· Prepare handouts of CNS & PNS for students to refer to during lectures.  These can be prepared from:
· http://www.answers.com/topic/central-nervous-system?cat=health 



	Sensory Perception & Signal Transduction in the Retina of the Eye

	· Teacher to describe a sensory receptor (the eye) capable of converting a stimulus (light) into nerve impulses with reference to the rod cell in the retina.

· Test students’ understanding with written tasks.
	· PowerPoint/OHT. Handouts of a diagram of the eye which the students can label.

· Excellent resources at: 
· http://www.schools.net.au/edu/lesson_ideas/optics/optics_wksht2_p1.html 

· Written test prepared from Past exam questions/SAM’s
	· Give students handouts with drawings with the gross structure and TS of the eye.  Basic diagram & description at:
· http://ehs.unc.edu/training/self_study/laser/eye.html 

	Structure of the Retina
	· Teacher also describes the structure of the retina by showing drawings and photomicrographs (EM) of:  rods, cones, bipolar cells and ganglion cells.

· Check students’ knowledge by getting them to annotate the various parts of the retina.
	· Slides/OHT/Handouts.  Resources at:

· http://instruct.uwo.ca/anatomy/530/retina.jpg 

· http://www.mitre.org/news/the_edge/september_99/sep99_imgs/retina.jpg 

· http://www.public.iastate.edu/~zoogen/SakResPr/Retina.html 
	· Website number 3, to the right, shows section of retina from real eye specimen.

	The Job of the Optometrist 


	· Ask which students have been for an eye test and get them to outline the procedures the optometrist performed on their eye.  
	· Eye Test Chart at: 

· http://www.punchopticians.co.uk/eyetests.html
	

	Purpose of the Eye Test


	· Teacher should then describe the purpose routine eye tests: assessment of receptor activity by checking for visual acuity, colour vision and response of pupil.
	· Interactive and amazing eye tests can be found at:
· http://www.fromex.com/index.asp?p=2285 
· However, this interactive test needs to be done by the teacher FIRST to ascertain its suitability for the students.
	

	Blink/Iris Reflex Test
	· Teacher outlines the use of blink/iris reflex tests to indicate levels of consciousness.

· For student activity, consider performing a blink test on the class (see link number 2 in resources) – innovative teaching idea.
	· Slides/OHT/Handouts.  Resources at:

· http://www.perret-optic.ch/optometrie/symptomes_diagnostiques/symptomes/opto_symflot_gb.htm 

· http://www.visibone.com/colorblind/ 

· Slides/OHT/handouts. Resources at: 
· http://www.neuro-test.com/testMethods/blinkReflex.html
· http://www.successful-blog.com/1/success-in-a-blink-and-a-blink-test/
· http://www.neurology.arizona.edu/Training/c10.html 
· http://kvhs.nbed.nb.ca/gallant/biology/reflex.html 
	


	GCE HUMAN BIOLOGY: H423. F225, GENETICS, CONTROL AND AGEING

	Suggested teaching time
	8 Hours
	Topic
	5.2.2: TREATING CENTRAL NERVOUS SYSTEM INJURIES

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

	Structure & Function of the Human Brain


	· Teacher describes the gross structure of the human brain and outlines the functions of the following parts: cerebrum, cerebellum and medulla oblongata.

· Then, as student activity, get them to: identify the gross structures of the human brain from pictures of MRI and CT scans as well as from diagrams.  Students to label the various parts and annotate the diagrams.
	· Slides/OHT/Handouts.  Collate resources from: 
· http://www.answers.com/topic/brain?cat=health 
· http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/C/CNS.html 

· Written student activity (label & annotate various parts of the brain).
	· Using a model of the brain to illustrate the various parts might also be a useful aid to teaching this subject.

	Autonomic Nervous System


	· Teacher outlines the organisation of the autonomic nervous system by describing the sympathetic and parasympathetic systems.

· Students can be given a table of sympathetic vs. parasympathetic nervous system, which they have to complete (e.g. functions/controls).
	· Slides/OHT/Handouts.  Obtainable from: 
· http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/P/PNS.html#autonomic 

· Written activity.  Answers to Sympathetic vs. Parasympathetic nervous system control can be found at: 
· http://www.elmhurst.edu/~chm/vchembook/661nervoussys.html 
	

	Structure & Functions of Neurones
	· Teacher also describes the structures of neurones: Sensory, relay and motor.  

· Outline their functions in a reflex arc.

· Set students written tasks to check understanding.
	· Slide/OHT/Handouts.  Resources at:
· http://www.unmc.edu/Physiology/Mann/mann4b.html 
· http://www.cic-caracas.org/departments/science/Topic11.php 

· www.mrothery.co.uk 

· Past exam questions/SAM’s to compile a test for students.
	

	Transmission of an Action Potential


	· Teacher describes and explains the transmission of an action potential in a myelinated neurone.
	· PowerPoint/OHT/Handouts.  Prepare these from:
· http://kvhs.nbed.nb.ca/gallant/biology/biology.html
· http://www.chemsoc.org/ExemplarChem/entries/2004/icl_Quek/chnact.htm 
· http://web.lemoyne.edu/~hevern/psy340/lectures/psy340.02.2a.neur.impulse.html 
· http://www.mun.ca/biology/desmid/brian/BIOL2060/BIOL2060-13/CB13.html
· http://kvhs.nbed.nb.ca/gallant/biology/saltatory_conduction.jpg
· http://www.unm.edu/~jimmy/myelin_sheath.jpg 
	· Refer students to the 1st website in suggested resources to reinforce their learning for homework.

	Saltatory Conduction & the Refractory Period in Nerve Impulses


	· Teacher also to explain the importance of saltatory conduction and the refractory period in the transmission of nerve impulses.

· Students complete a written test to reinforce their understanding of the topics.
	
	

	Structure & Function of Cholinergic Synapse


	· Teacher describes the structure of a cholinergic synapse and explains its function.


	· Slides/OHT/Handouts.  Resources can be found at:
· http://www.mun.ca/biology/desmid/brian/BIOL2060/BIOL2060-13/1319.jpg 
· http://www.elmhurst.edu/~chm/vchembook/661nervoussys.html 
	

	Synaptic Interconnection nerve pathways


	· Teacher also outlines the role of synapses with reference to the direction of the nerve impulse and the interconnection of nerve pathways.
	· Notes and images can be obtained from:

· http://www.britannica.com/ebc/art-66010/Pathways-of-the-autonomic-nervous-system 

· http://library.thinkquest.org/25500/emotions/media/neuron.gif 
	

	Brain Injury


	· Teacher defines the term traumatic brain injury.
	· Slides/OHT/Handouts.  Useful information can be obtained from: 
· http://lifecenter.ric.org/content/2161/index.html?topic=1&subtopic=271 

· http://www.brainmattersinc.com/brain_injury.html 
	· Remind students that there will be an end of Module 2 exam soon!

	Neuronal Scar tissue


	· Teacher to also explain why damaged neurones are unable to regenerate with reference to inhibitory molecules in scar tissue and poor regenerative response.
	· Slides & Notes can be prepared from:

· http://www.ptei.org/interior.php?pageID=180 

· http://www.geocities.com/steve_schoner/slides.htm 
	

	Use of Stem Cell in Therapy


	· Teacher explains the potential use of stem cells to replace lost or damaged neurones;

· Give students a short written test (could be from past exam questions/SAM’s).

	· Slides and OHT.  Good set of resources available from:

· http://easyweb.easynet.co.uk/~sfl/rlb_stem.htm 

· http://www.iscr.ed.ac.uk/outreach/about-stem-cells.html 

· Written test for students.
	

	Effect of Stroke on the Human Memory Function
	· Teacher also describes the effects of strokes on short and long-term memory.

· Divide students into small groups and get them to describe the techniques that may be used to improve memory in stroke patients.  Dividing students into small groups with a spokesperson to feed back to the rest of the class could do this.  

· Teacher to summarise.
	· Lecture notes/slides can be prepared from: 
· http://www.patient.co.uk/showdoc/23068830/ 

· http://www.strokecenter.org/care/memory.html
	· Although a sensitive issue, ask if any student’s family member suffered from a stroke.  Would this student(s) like to take a lead in the group discussion on the effects stroke on people?


	GCE HUMAN BIOLOGY: H423. F225, GENETICS, CONTROL AND AGEING

	Suggested teaching time
	3 Hours
	Topic
	5.2.3: Modifying Brain Function

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

	Drugs: Therapeutic & Abusive Aspects


	· Pair students up and get them to define the term drug and instruct students to explore both the therapeutic and abusive aspects of drugs.  Each group to feed back to the rest of the class.  Teacher summarises.
	
	· A guest lecture from a Drugs counsellor might provide an additional learning resource for the students. 

	Effect of Drugs on Brain Activity


	· Teacher then describes how drugs can be used to modify brain activity and function with reference to dopamine for the treatment of Parkinson’s disease and diamorphine (heroin) for the relief of severe pain.
	· PowerPoint/OHT/Handouts.  These can be prepared from:
· http://www.parkinsons-dementia.com/parkinsons%20disease.htm 
	· A guest speaker (from an HNS clinic) might be appointed to describe the effects of drugs on the brain.

	Opioids: Endorphins in Disguise?


	· Teacher to outline how opioids mimic the effects of naturally occurring endorphins, with reference to blocking the transmission of pain.
	· Slides/OHT/Lecture notes can be collated from:

· http://drugsproject.co.uk/?page_id=11 

· http://www.ispub.com/ostia/index.php?xmlFilePath=journals/ijpharm/vol1n1/opioids.xml 
	

	

	· Divide students into 2 sets of small groups: one to discuss the use of cannabis therapeutically and the other set to discuss its use recreationally.  Feed back to the rest of the class with teacher adding concluding remarks.


	
	

	Types of Drug Dependency


	· Teacher then distinguishes between psychological and physical dependency, with reference to heroin and alcohol.

· Finally, get students to work in small groups and generate a discussion on “what might be the causes of susceptibility of humans to dependency on drugs?”

· Teacher and groups feed back to the rest of class.
	· Slides/OHT/Handouts.

· Resources from:

· http://www.alcohol-drugs.co.uk/course%20pages/front%20pages/Courses%20for%20Housing.htm 


	

	Consolidation
	· End of Module 2 Mock Exam.
	· Mock exam can be prepared from past exam papers/SAM’s with stretch.


	· Record students’ results into the database (e.g. ProMonitor) as before.  Compare students’ progress so far.  Refer students with poor score to Mentors/Workshops and continue to monitor their progress.


	GCE HUMAN BIOLOGY: H423. F225, GENETICS, CONTROL AND AGEING

	Suggested teaching time
	4 Hours
	Topic
	5.3.1: THE IMPORTANCE OF CORRECT BALANCE

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

	Homeostasis – Body’s Dynamic Equilibrium for Self Maintenance


	· Teacher to define the term Homeostasis.  Then, divide students into small groups and get them to discuss what control mechanisms exist in our body?  

· Each group to feed back to the rest of the class with the teacher then summarising the outcome of discussion on homeostasis in maintaining a dynamic equilibrium of normal body constants (set points).
	· Whiteboard.

	

	Role of Receptors & Effectors in Negative Feedback Control


	· Teacher to explain the principles of homeostasis in terms of receptors, effectors and negative feedback.  Students to be tested on this with a short written test.

· Recall students’ prior knowledge of the autonomic nervous system from section 5.2.2.  Get students into pairs or small groups and instruct them to suggest the roles of the autonomic nervous system in homeostasis.

· Feedback to rest of group with teacher summarising.
	· PowerPoint/OHT/Handouts.  Compile these from:

· http://fig.cox.miami.edu/~cmallery/150/physiol/physiology.htm 

· http://trc.ucdavis.edu/biosci10v/bis10v/week10/07homeostasis.html 

· http://www.unmc.edu/Physiology/Mann/mann2.html 

· Written test composed of past exam papers/SAM’s.
	

	Regulation of Body Temperature


	· Teacher to describe how body temperature is controlled with reference to the roles of the peripheral temperature receptors, the hypothalamus and the effect of thyroxine on metabolic rate.  

· Test students understanding of these concepts with a written test (past exam questions).
	· Slide/OHT/Handouts.  Resources from:

· http://www.umm.edu/endocrin/anatomy.htm 

· Past exam questions/SAM’s.
	· Set students homework to research how flow diagrams can be used to represent biological data (for next session).
· As a practical exercise, students can take their own body temperatures and look at variations.

	Body’s Core Temperature & Causes of Hypothermia
	· Get students to interpret data and flow diagrams to illustrate the principles of homeostatic mechanisms.
	· Students’ research from homework.

	

	Hyperthermia
	· Teacher then explains the technique for and the importance of measuring core temperature.  Also describes the causes and consequences of hypothermia and explains how it is treated.

· Finally, outline how hyperthermia may occur followed by a written test for the students to consolidate.
	· Slides/OHT/Handouts from:

· http://www.colorado.edu/kines/Class/IPHY3430-200/16temp.html 

· http://www.tutorials.com/07/0743/07431.asp 

· http://www.planetfear.com/article_detail.asp?a_id=375 

· Past exam question/SAM’s.
	


	GCE HUMAN BIOLOGY: H423. F225, GENETICS, CONTROL AND AGEING

	Suggested teaching time
	6 Hours
	Topic
	5.3.2: MANAGING DIABETES MELLITUS

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

	The Pancreas


	· Show the role of the pancreas as an endocrine gland and describe the cellular structure of an islet of Langerhans from the pancreas.

· Get students to label and annotate diagrams and photomicrographs of this structure. 
	· Slides/OHT from:

· http://www.leedsth.nhs.uk/sites/diabetes/teenage/IsletsofLangerhans.php 

· http://www.colorado.edu/kines/Class/IPHY3430-200/image/pancreas.jpg 
	· Homework for students: research the genetic basis of diabetes Type 1 and Type 2 for discussions in the next session.

	Regulation of Blood Glucose by Insulin and Glucagon.
	· Teacher explains how blood glucose concentration is regulated by negative feedback control, with reference to insulin and glucagon.

· Test students with written work.
	· http://instruct1.cit.cornell.edu/courses/biog105/pages/demos/105/unit8/hormones.html 

· http://biomed.brown.edu/Courses/BI108/BI108_2002_Groups/pancstems/stemcell/insulin_glucagon.htm 

· Past exam questions/SAMs.
	· As a practical exercise, consider using a Clinistix to test for different concentrations of glucose in vitro.  Also, a home glucose testing kit can be demonstrated.

	Diabetes Type 1 & Type 2


	· Give students information about Type 1 & Type 2 Diabetes and get them to compare and contrast the causes of both types.

· Teacher to outline the risk factors associated with the development of type 1 and type 2 diabetes.

· Provide resources for students to compare and contrast the treatment of type 1and type 2 diabetes.
	· Books/Diabetes Type 1 & 2 Handouts for students. Plus research notes from homework.

· Teacher resource from: 
· http://www.scienzavegetariana.it/rubriche/cong2002/vegcon_diabetes_en.html 

· Books/Handouts.
	

	Diabetes Nurse


	· The role of the diabetes nurse in the long term care of a person with diabetes.

· Get students to discuss the importance of regular checks on blood pressure, examination of the retina, and kidney function tests for a person with diabetes.  Feedback to rest of class. Teacher to elaborate.

· Teacher to explain how insulin is used in the treatment of type 1 and type 2 diabetes.  Students can be referred back to genetic engineering and the production of insulin.

· Written test to check students’ understanding.
	· PowerPoint/OHT/Handouts.  Resources from:

· http://www.staff.ncl.ac.uk/philip.home/t1dg1998.htm 

· Past exam questions/SAM’s.
	· Invite a diabetes nurse to give a guest lecture to the class.  Alternatively, visit a local diabetes clinic.


	GCE HUMAN BIOLOGY: H423. F225, GENETICS, CONTROL AND AGEING

	Suggested teaching time
	5 Hours
	Topic
	5.3.3: INVESTIGATING THE CHEMISTRY OF URINE

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

	Excretion of Waste


	· Teacher to define the term excretion and explain the importance of removing nitrogenous waste products and carbon dioxide from the body.
	· Slides/OHT/Handouts. Try:

· http://www.biosbcc.net/doohan/sample/images/heart/0283circulation.jpg
	

	Structure of the Kidney


	· Teacher to show the gross structure of the kidney and the detailed structure of the nephron with the associated blood vessels.

· Get students to label the drawings of the kidney section.  Students also to draw and label the nephron. Teacher to show real in sections of the kidney as seen under the light microscope and in photomicrographs.  Consider dissection of a kidney as a practical exercise.

· Give students a short written test on the above topics.
	· Kidney notes/slides from:

· http://www.biologycorner.com/bio3/notes-urinary.html
· http://academic.kellogg.cc.mi.us/herbrandsonc/bio201_McKinley/Urinary%20System.htm 

· Books/Handouts for students to draw kidney & nephron.

· Real kidney sections from:

· http://kentsimmons.uwinnipeg.ca/16cm05/16labman05/lb8pg5_files/Kidney.jpg 

· SAM’s/past exam questions.
	· Use of kidney models might also aid learning and/or kidney dissection.

· Students who do not wish to participate in the dissection of the kidney can be set another task to complete elsewhere.

	Ultrafiltration by the Kidneys


	· Teacher describes and explains the processes of ultrafiltration and selective reapportion in the kidney resulting in the production of urine.
	· Slides/OHT/Handouts.  Resources:

· Nephron at:
· http://www.bway.net/~rjnoonan/humans_in_space/nephron.gif 
	

	Role of the Kidneys in Water Balance


	· Teacher also explains the function of the kidney in the control of water balance using water potential terminology.

· Check students’ understanding with written test.
	· Water balance at: 
· http://www.hmc.psu.edu/scaduto/springteaching/htmlslides/images/adh_feedback_loop.gif
· Comprehensive notes at: 
· http://www.uic.edu/classes/bios/bios100/lecturesf04am/lect21.htm 

· Past exam questions/SAM’s for the written test.
	

	Role of Hypothalamus & Pituitory gland in Water Balance


	· Teacher describes the role of hypothalamus and pituitary gland in water balance.  Give students a written test to check understanding.


	· Slides/OHT/Handouts.  Good resources at: 
· http://www.uic.edu/classes/bios/bios100/lecturesf04am/lect21.htm 

· http://missinglink.ucsf.edu/lm/Renal_physio_modules/FinalHTML/ADHFrameset-1.htm 
	

	Role of ADH, Cyclic AMP and Aquaporins in water regulation in the Kidney.
	· Ask students to recall where they have encountered this AMP before (hint: F224, section 4.1.1.) Teacher then describes the part ADH, cyclic AMP and aquaporins play in the regulation of water uptake in the collecting duct of the kidney.

· Give students a written test to gauge understanding of these concepts.
	· Role of Aquaporins at:
· http://www.vivo.colostate.edu/hbooks/molecules/aquaporins.html 

· http://fig.cox.miami.edu/~cmallery/150/memb/water.channels.htm 

· Role of Cyclic AMP at: 
· http://fig.cox.miami.edu/~lfarmer/BIL265/CAMP.HTM 

· Past exam questions/SAM’s on Kidney Function.
	

	Problems with Urine


	· Teacher explains how changes in the chemistry of urine may indicate a malfunction in the control of blood glucose and water balance.
· Ask students how would they test for glucose in the kidney and calculate percentage (w/v)?
	· Slides/OHT of Table of Urine Analysis.  Try:
· http://www.anaesthesiauk.com/article.aspx?articleid=100386 

· http://www.icim.ie/urine-analysis.asp 
	· Book Internet connected computers or Laptops for the next session. 

	Diabetes Mellitus vs. Insipidus
	· Give students resources to prepare a table showing the differences between diabetes Mellitus and diabetes Insipidus.  

· Teacher summarises.
	· Books/Handouts.

· Excellent site for consolidation with review questions:
· http://en.wikibooks.org/wiki/Human_Physiology/The_renal_system 
	


	GCE HUMAN BIOLOGY: H423. F225, GENETICS, CONTROL AND AGEING

	Suggested teaching time
	6 Hours
	Topic
	5.3.4: TREATING KIDNEY DISEASE

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

	Functions of Renin & Erythropoietin in the Kidney


	· Teacher to state the homeostatic functions of renin (angiotensinogenase) and erythropoietin in the kidney: confine description to their roles in increasing blood pressure and increasing production of erythrocyte, respectively.
	· Slides/OHT/Handouts can be prepared from:

· http://en.wikibooks.org/wiki/Human_Physiology/The_renal_system
· http://www.noblood.org/wiki/Erythropoietin_(EPO 
	· REMINDER:  there will be an end of module 3 mock exam soon!  Students should start their revision of this module now.

	Kidney Failure


	· Teacher to outline the causes of kidney failure and how it is diagnosed.
	· Slides and notes can be prepared from:

· http://www.medem.com/medlb/article_detaillb.cfm?article_ID=ZZZPHH7HVUC&sub_cat=323 
	

	Kidney Failure & Cardiovascular Disease


	· Get students to work in small groups to research why rennin and erythropoietin production increases in diseased kidneys and suggest why kidney failure may be associated with cardiovascular disease.  Each group to feed back to the rest of the group. 
	· Internet connected PCs/Laptops.
	· Homework for students: research online for treatments of kidney failure.

	Treatment for Kidney Failure


	· Divide students into pairs and describe the treatments to maintain kidney function in kidney disease (from their homework).

· Teacher then consolidates by describing the mechanisms of haemodialysis and peritoneal dialysis in the treatment of kidney failure.

· Give students diagrams of the apparatus used for haemodialysis and get them to annotate these using the books provided.
	· Students’ homework.

· Slides/OHT.  Prepare from:
· http://www.medem.com/medlb/article_detaillb.cfm?article_ID=ZZZPHH7HVUC&sub_cat=323 
	· A visit to the local clinic to see how a kidney dialysis machine works.

	Use of Recombinant Erythropoietin in Treating Kidney Failure
	· Recall students’ knowledge of what they understand by the term “recombinant”.  Teacher to then outline the use of recombinant erythropoietin (RhEPO) in kidney failure and dialysis.  

· Question students on how RhEPO might be produced.

· Students answer questions on the topic to consolidate their learning.
	· Sides/OHT/Handouts.  Try:

· http://www.hdcn.com/symp/02rpasat/talks/red.htm 

· Past exam questions/SAM’s
	· Remind students that about the forthcoming end of module 3 mock exam.

	Advantages & Disadvantages of Kidney Transplants
	· Divide students into small groups and get one group to discuss the advantages and disadvantages of the use of kidney transplants as an alternative to dialysis in the treatment of kidney failure.

· Both groups to feed back to the rest of the class.  

· Second half of lesson: students remain in their groups to discuss the practical and ethical issues involved in the use of donor organs for kidney transplants.

· Each group to feed back to the rest of class Teacher summarises & concludes
	
	· A guest speaker (from an NHS clinics) might also be appointed to give a talk on kidney transplant.

· Remind students about the end of Module 3 Mock Exam in the next session.  



	Consolidation


	· End of Module 3 Mock Exam.
	· Composed of past exam questions/SAM’s (with stretch).
	· Record students’ results into the database (ProMonitor) as before.  Refer students’ with poor performance to their personal tutor for additional support.


	GCE HUMAN BIOLOGY: H423. F225, GENETICS, CONTROL AND AGEING

	Suggested teaching time
	4 Hours
	Topic
	5.4.1: THE EFFECTS OF AGEING ON THE REPRODUCTIVE SYSTEM

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

	Effects of Ageing on the Reproductive System – the Menopause


	· Teacher to describe the effects of ageing on the reproductive system and the changes in physiology associated with the menopause.

· Check students’ understanding with a written test.
	· Slides/OHT/Handouts from: 
· http://femalehealthmadesimple.com/FileEighteenFinal.html 

· Past exam questions/SAM’s.
	· Get students to research the cyclic and continual therapy methods for taking HRT as homework for next session.

	Hormone Replacement Therapy (HRT)


	· Teacher to explain the use of HRT in treating the symptoms of the menopause, including oestrogen (oral or patch) and progestin. 

· Divide students into small groups to discuss the cyclic and continual therapy methods for taking HRT (from their homework).

· Each group to feed back to the rest of the group.  Teacher consolidates.
	· Slides/OHT/Handouts from: 

· http://femalehealthmadesimple.com/FileEighteenFinal.html 
	

	Problems with HRT
	· Teacher to discuss the side-effects of using HRT in treating the menopause, including increasing bone mass density, endometrial cancer, heart disease and breast cancer.
	· For slides/OHT/Lecture notes, try:
· http://www.estrogen-replacement-side-effects.com/sitemap.html 
	· Homework for students: research online the use for phyto-oestrogens and antioxidants as alternative therapies for the treatment of menopause.

	Alternatives to HRT


	· Divide students into small groups and get them to discuss alternative methods of treating the symptoms of the menopause including the use of phyto-oestrogens and antioxidants.

· Each group to feed back to the rest of the class with teacher summarising/adding comments.
	· Students’ research from their homework.
	


	GCE HUMAN BIOLOGY: H423. F225, GENETICS, CONTROL AND AGEING

	Suggested teaching time
	6 Hours
	Topic
	5.4.2: MINIMISING PROBLEMS OF AGEING

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

	Effect of Ageing on the Brain & Alzheimer’s Disease


	· Teacher to describe the effects of ageing on the brain and also the symptoms and possible causes of Alzheimer’s disease.

· Students in small groups can discuss the issues involved in the care of patients with dementia.  Each group feeds back to rest of the class.  Teacher summarises.

· Test students’ knowledge with a written test.
	· Slides/OHT/Handouts.  Collate resources from:
· http://www.alzinfo.org/alzheimers-diagnosis.asp
· http://www.hsc.wvu.edu/wvucn/People/Haut/index.html 

· Past exam questions/SAM’s.
	· Ask student if they know someone with Alzheimer’s disease and would they be prepared to discuss the effects of this disease with the class.  Teacher needs to be aware of the sensitive issue surrounding this subject.

	Effects of Ageing on the Peripheral Nervous System

	· Divide students into pairs/small groups and get them to draw a table which shows the effects of ageing on the peripheral nervous system, particularly the sense organs (i.e. the eye and the ear). 

· Teacher facilitates as necessary.
	· Books/Handouts for students.
	· IMPORTANT: Students that there will be an end of Module 4 Mock Exam soon.  Students should start their revision soon.

	Cataracts, Glaucoma and Macular Degeneration
	· Teacher to describe the symptoms, causes and treatments of cataracts, glaucoma and macular degeneration.

· Test students’ knowledge with written questions (past exam questions).
	· Slides/OHT/Handouts from: 
· http://www.eye-surgery advice.info/cataracts.html 

· http://biomed.brown.edu/Courses/BI108/2006108websites/group02glaucoma/glaucoma.html
· http://www.medem.com/medlb/article_detaillb.cfm?article_ID=ZZZJ4YZNH4C&sub_cat=0 
	· Homework for students:  Research on the Internet to find out ways of preventing osteoporosis for the next lesson.

	Age-related Effects on Muscles. and Bones
	· Teacher describes the effects of ageing on the skeletal system, with reference to osteoarthritis and osteoporosis.

· Students in small groups to discuss the methods of preventing osteoporosis (from their homework). 

· Teacher to ensure that reference has been made to calcium, vitamin D, HRT and exercise.
	· Slides/OHT from:
· http://www.caringmedical.com/conditions/Osteoarthritis.htm 


	· Remind students of the forthcoming end of Module 4 mock exam very soon!

	Bone Density Tests


	· Teacher to describe the use of bone density tests in the detection of osteoporosis.
	· Slides/OHT/Handouts from:
· http://aol.mediresource.com/channel_section_details.asp?text_id=1839&channel_id=10&relation_id=9539 
	· As a demo, teacher may wish to get student to examine the bone density microscope slides as an additional aid to learning.  Also, a bone density scan can be given out to students.

	Effects of Ageing on the Cardiovascular & Respiratory System


	· Teacher also describes the effects of ageing on the cardiovascular and respiratory systems.

· Students in small groups to discuss the social consequences of the above diseases.  Feed back to the rest of the group.  Teacher consolidates.
	· Resources at:
· http://www.nhlbi.nih.gov/health/dci/Diseases/Atherosclerosis/Atherosclerosis_WhatIs.html 

· http://www.nhlbi.nih.gov/health/dci/Diseases/Atherosclerosis/Atherosclerosis_WhatIs.html 
	

	Consolidation
	· End of Module 4 Mock Exam.


	· Compiled from past exam papers/SAM’s. 
	· Again, record students’ results in the database (e.g. ProMonitor) and refer students with poor performance to students support centre.


Sample GCE Lesson Plan 
GCE Human Biology: H423. F225, Genetics, Control & Ageing
Introduction to Genetic Techniques – Lesson 1
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 must understand the function of restriction enzymes and ligase enzymes.

	Objective 2
	Students must describe the palindromic nature of restriction enzymes’ active sites.

	Objective 3
	Students to learn that restriction digest produces DNA fragments of different lengths.

	Objective 4
	Students should be able to apply this knowledge to gel electrophoresis and understanding DNA profiling.


Recap of previous experience and prior knowledge

· As an introductory lecture, students should be reminded of the structure of DNA from F222 (spec. 2.1.1(b) + (c)).  In particular, refresh students’ mind about nucleotide bases, sugar-phosphate backbone and base pairing.
Content

	Time
	Content

	5 minutes
	Warm up Activity –

· Use one PowerPoint slide to show “boxed” structure of a Nucleotide.  Get students to identify which parts are the base, phosphate and pentose sugar.  Next 2 slides: build up to show double & single stranded structures of DNA.  Show complementary base pairing (A-T, G-C), Unwinding of DNA.


	15 minutes
	Teacher Activity (instruct students to take notes – may give “skeletal” copy of slides):

· Show PowerPoint slides/animation which outline the roles of restriction endonuclease (e.g. BamHI) and the formation of “sticky” ends.
· Develop the idea that each restriction enzyme will only cut along a specific palindromic sequence of bases in DNA.  As every human (except identical twins) have uniquely different DNA sequences in their chromosomes, a specific endonuclease will cut the DNA into different fragment lengths.

· Explain that these fragments from an individual can be separated by gel electrophoresis to yield a person’s DNA profile.  Inform students that this technique separates DNA fragments by size and charge.  DNA has overall negative charge, (ask why? Hint: (PO4)2-) so fragments will be attracted to the positive electrode of the gel electrophoresis apparatus (show website no. 4 below and guide students into understanding the concept of electrophoresis).

· Useful websites: 

1. http://www.gbiosciences.com/Restriction-Digestion-desc.aspx 

2. http://www.anselm.edu/homepage/jpitocch/genbio/restrenzyme.JPG 

3. http://www.mrothery.co.uk 

4. www.wiley.com/legacy/college/boyer/0470003790/animations/animations.htm 

	10 minutes
	Student Assessment - Recall Test on base pairing.

· Give out written activity to test knowledge & understanding of DNA structure & complementary base pairing (use differentiated questions – easy to more difficult questions, but all students to answer, say, first 3 of 5).  Students can work in small groups.  Teacher facilitates as necessary.

	5 minutes


	Teacher Activity - Refer to website 1 above. 
· Get students to spot “palindromic” nature of the restriction cut.  Define palindromic and give more familiar examples, e.g. RADAR, MADAM.

	20 minutes
	Student Activity
· Divide students into pairs.  Give out 10 per group(depending on size of group) different structures of DNA with random sequence of bases containing the BamHI base pairs (GATCC) (these could be drawn into about 50 bp on A3 paper).  These 10 different DNA sequences represent 10 different individuals and must all must be the same size.

· Tell students that a specific endonuclease called BamHI (restriction endonuclease) will recognise and cut any part of DNA that has the following base sequence GATCC and its palindromic counter sequence. Get students to draw in pencil zig-zag lines where BamHI will cut the DNA.

· Teacher checks students’ answers and then instructs each group of students to cut along the zig-zag lines on the DNA sequences using scissors.  Get students to appreciate that their scissors act as the ”molecular scissors” of the BamHI enzyme, which cuts each of the 10 samples of DNA into different size and number of fragments.

· On another A3 size paper (with +ve sign at the top and –ve sign at the bottom drawn), get students to arrange the cut fragments of DNA into descending order, from top to bottom, according to the number of bases in the fragments.  Students should clearly see the different arrangement of the fragments into a unique “genetic fingerprint” of the 10 different samples of DNA.


Consolidation

	Time
	Content

	5 minutes
	· Gather students into one large group.  Using directed questioning, check understanding of the concepts of the lecture, particularly palindromic sequence digest by endonucleases.  Also, ensure students’ grasp of DNA fragment lengths and how this can be exploited by gel electrophoresis to separate fragments into a fingerprint and, thus, DNA profile of an individual. Students can be given a practical handout of gel electrophoresis to study (for homework) as this would prepare the students for a practical exercise in another lesson.

· Additional Homework:  Students must research the terms “intron” and “exon” for next lesson




Sample GCE Lesson Plan 

GCE Human Biology: H423. F225, Genetics, Control & Ageing

Introduction to Genetic Engineering of Microbes – Lesson 2

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 understand and describe how Prokaryotic (bacterial) cells can be genetically engineered to form transgenic organisms with recombinant DNA

	Objective 2
	Students to design a poster depicting the genetic transformations of a bacterium


Recap of previous experience and prior knowledge

Students should be able to recall the content of their introductory lecture to Genetic Techniques.

Content

	Time
	Content

	10 minutes
	Warm up Activity 
· Give students a written “quiz” with multiple choice answers (a-d) to test students’ prior knowledge of: DNA structure, complementary base pairing, palindromic sequence recognition by restriction endonucleases and sticky ends. Check students answers and clarify misunderstanding. 

	15 minutes
	Teacher Activity (students to take notes, rudiments of slides can be given out)

· Give students a colour handout of a bacterial cell.  Get students to identify the various structures, particularly the circular plasmid containing DNA in a loop.

· Show slide/animation which shows the cleavage of plasmid DNA (e.g. EcoR1 endonuclease) alongside the cleavage of foreign DNA that is to be inserted into the sticky ends of the plasmid (can use: http://fig.cox.miami.edu/Faculty/Dana/chimericDNA.gif)

· Emphasise the importance of ligase in joining the specific DNA sequences of both the plasmid and the foreign DNA.  Ligase acting as a “molecular glue” in this case.

· State that after inserting the altered plasmid back into the bacteria, the bacteria have become transgenic organisms and make the protein coded by the foreign DNA in the plasmid.  Give suitable examples of proteins which are produced by such genetically modified bacteria for human use (in medical and/or food industry)

	20 minutes
	Student Activity – Designing a poster (work in pairs)

· Give students A3 coloured cardboard (or stiff) paper, coloured pens, coloured plasticine, access to books/handouts on bacterial genetic engineering.  

· Get students to design a poster that shows genetic manipulation of a bacterial cell using restriction enzyme to cut the plasmid and joining foreign DNA into the sticky ends using ligase enzyme.

· The poster should have a title, brief theory of genetic engineering of microbes and a lot of diagram.  Prizes (such as certificates or book tokens) can be awarded for the 1st, 2nd and 3rd best posters.
· Teacher advises and facilitates as necessary.


Consolidation

	Time
	Content

	15 minutes


	· Gather students into a group.  Ask the question “is it OK for man to genetically modify organisms such as bacteria?”  Generate a brief debate on the moral and ethical issues relating to this controversial subject.


Sample GCE Lesson Plan 

GCE Human Biology: H423. F225, Genetics, Control & Ageing

The Chemistry of Urine – Lesson 1

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 understand the term excretion and explain why nitrogenous and carbon dioxide waste products need to be removed from the body.

	Objective 2
	Students to describe the structure of the kidney and details of the nephron.

	Objective 3
	Students should be able interpret histology of the kidney from light and electron photomicrographs.


Recap of previous experience and prior knowledge

This session gives an opportunity for students to recall mechanisms of movement of molecules across cells and also the biological molecules that give rise to nitrogenous waste.

Content

	Time
	Content

	5 minutes
	Warm up Activity 
· Use directed (differentiated) questioning to gauge prior knowledge of students with the following questions: From which biological molecules could the nitrogenous waste originate?  If answer is amino acids, how were these taken into the bloodstream from the ileum?  Then, how did these molecules enter the cells from blood?

	10 minutes
	Teacher Activity (students should take notes)

· Use a single OHT slide to show the entry of excess dietary amino acids (which cannot be stored in the body like fats) from blood into liver cells, their metabolism & removal of the amino groups.  Emphasise that this removal generates ammonia (ornithine cycle), which is toxic and is converted to harmless urea and excreted in the urine.

· Use another OHT slide to show how red cells transport carbon dioxide (carbonic acid) from respiring tissues to be removed as carbon dioxide gas in the lungs (can show image from), http://www.biosbcc.net/doohan/sample/images/heart/0283circulation.jpg)

· Use a final OHT slide to emphasise that if carbon dioxide was not excreted from the blood, then this would lead to respiratory acidosis (show symptoms in a table form).
· Summarise the importance of our waste excretion as by our body as a form of Homeostasis (use whiteboard).

	15 minutes
	Student Activity – working individually

· Give students OCR endorsed A2 Human Biology Textbook and get them to label the gross structure of the kidney (given as a handout).  Students must annotate the diagram using the textbook.
· Teacher checks accuracy of annotations and facilitates as necessary.

· Then, student must carefully label a detailed structure of the Nephron on a handout.  Students must also label the afferent/efferent blood supply in the nephron.

· Teacher facilitates as necessary.

	25 minutes
	Student Activity 

· Working individually or in pairs, students be given a real sheep kidney to examine by a dissection.  Students who are squeamish can be given a model of a kidney to look at. Students’ understanding of kidney structure could be reinforced further by showing students a labelled photograph of a real kidney section and or microscope slides. 


Consolidation

	Time
	Content

	5 minutes
	· Q&A on the topics of the lesson to clarify students’ understanding.


Sample GCE Lesson Plan 

GCE Human Biology: H423. F225, Genetics, Control & Ageing

The Chemistry of Urine – Lesson 2
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 and explain the process of ultrafiltration and selective reabsorption in the kidney which results in the formation of urine.

	Objective 2
	Students to explain the function of the hypothalamus & pituitary glands in the control of water balance with reference to water potential. 


Recap of previous experience and prior knowledge

Students should be able to recall the gross structure of kidney, the nephron and the blood vessels associated with the latter.

Content

	Time
	Content

	10 minutes
	Warm up Activity 
· Using an OHT, show students an unlabelled diagram of the kidney section and nephron with arrows pointing to the various parts.  Get students to label these parts.
· Teacher checks and corrects student answers.

	15 minutes
	Teacher Activity (students should take notes, but detailed slides and handouts can be given out as notes for students’ files)

· Instruct students to pair up.  Ask students to write down the how water and ions are transported across cell membrane.

· Use directed questioning to gauge prior knowledge of students (expected answers: osmosis, diffusion, facilitated diffusion, active transport & water potential)

· Use a single OHT slide to show the structure of the nephron which shows that the diameter of the afferent arteriole are larger than the efferent arteriole (try: http://www.bway.net/~rjnoonan/humans_in_space/nephron.gif).  Use a syringe filled with water to explain that hydrostatic pressure is created which forces water, salts & glucose out of the glomerulus except the larger plasma proteins.

· Use the diagram above to explain the following 2 processes:

i) Filtration – of water and low molecular weight compounds (such as salts & amino acids) out of glomerulus and into the Bowman’s capsule; ii) Reabsorption back into blood – of vital components of filtrate such as water, glucose and ions. Ask students: which transport mechanisms would result in selective reabsorption.

· Finally, emphasise that after reabsorption, the remaining liquid is secreted into the bladder as urine.

	10 minutes
	Student Activity – work in pairs

· Give students gapped handout and/or crossword quiz that measures their understanding of the concepts delivered above.  Can also give out a table of glucose, salts and water and ask students to complete which processes cause reabsorption of these molecules back into blood.  For stretch, introduce the concept of counter-current multiplier system to more able students and test their understanding on these using questions.

· Teacher facilitates as necessary, especially checking answers.

	20 minutes
	Teacher Activity

· Ask students what happens to the blood when it loses water?  Expected answers: gets more concentrated, therefore, water potential lowered, dehydration experienced by individual.  Ask the question: what homeostasis mechanism would ensure dehydration does not happen?

· Then, use a single OHT slide to show the cyclic events leading to the loss or gain of water by the kidneys (try: http://www.hmc.psu.edu/scaduto/springteaching/htmlslides/images/adh_feedback_loop.gif)

· Then, go on to explain that the hypothalamus is sensitive to the water potential of the blood flowing through it.  Can use a cyclic diagram (OHT) to show the role of the hypothalamus, pituitary gland, vasopressin and the kidney tubules in regulating water balance of the blood.  Emphasise negative feedback control mechanism here with respect to blood water potential and vasopressin.


Consolidation

	Time
	Content

	5 minutes
	Ask students which concepts they found difficult to understand in today’s lesson. Teacher would need to reinforce these in the next lesson and/or set SAM questions for homework. 


Other forms of Support

In order to help you implement the new History A 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]
Barbara Geatrell, Pauline Lowrie & Alan Tilley.  Series Editor Fran Fuller  AS/A Level Human Biology Student Book 

ISBN: 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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