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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. F224 Energy, Reproduction and Population

	SUGGESTED TEACHING TIME
	60 HOURS
	TOPIC
	Energy, Reproduction and Population

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note
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MODULE 1: Energy & Respiration:

4.1.1: Respiration

Structure & Function of ATP (1.1a,b,c)


	· NOTE: the bracketed letters refer to the learning outcomes of the OCR approved specification for Unit F224.

· Outline the need for ATP in living organisms, as illustrated by anabolic reactions, active transport, movement, and the maintenance of body temperature.  
· Describe, with the aid of diagrams, the structure of ATP; 

· Student pairs make a molecule of ATP using laminated paper cut out chemical diagrams (models).  Students to label the different parts of the molecule.
· State that ATP provides the immediate source of energy for biological processes; 

· Teacher states ATP is energy currency of cells; students to list what is the need for ATP by living organisms, significance as an energy carrier – high energy terminal phosphate bond. 

· Students summarise the cellular processes that use ATP (from lecture notes & textbook).
	· For ALL F224 topics, excellent PowerPoint resources are available at:

· www.worldofteaching.com 

· Also refer to:
· http://www.biologymad.com  throughout the teaching of this unit and follow useful links therein.  Also, refer to OCR endorsed A2 Human Biology textbook 
· OCR endorsed A2 Human Biology textbook can be used throughout this unit.  Also, consult websites above throughout teaching of this unit:

· PowerPoint slides.  
· Show each step as PowerPoint slide.

· Use:http://www.chemsoc.org/networks/learnnet/cfb/ppt/15atp.pps 

· www.wiley.com/legacy/college/boyer/0470003790/animations/animations.htm)
	· Keep ATP intro to 2-3 slides

	
	· 
	· Laminated ATP molecule building kit prepared by laminating an A4 photocopy of ATP molecule and then cutting out the adenosine and the 3 phosphates groups.  Students reassemble these.
· Textbook for students to complete written activities.
	· Save the laminated chemical cut out models so they can be used with other A2 Human Biology groups.

	Glycolysis and link reaction

(1.1 d, e f)


	· State the locations of glycolysis, the link reaction and the Krebs cycle; 

· Teacher introduces students to a eukaryotic cell with locations of these stages of aerobic respiration shown on an OHT slide.  

· Outline glycolysis, with reference to the production of pyruvate and NAD; 

· Outline the link reaction, with reference to the decarboxylation of pyruvate (3C) to acetyl (2C) coenzyme A and the reduction of NAD; 

· Teacher elaborates on the pathway of glycolysis and explains the link reaction in the presence of oxygen.  Students write a summary of the process of glycolysis.

· Students must also understand that in the absence of oxygen, pyruvate channelled into anaerobic respiration – lactate formation (animal cells).
	· PowerPoint slides from websites above.  Also, following links are useful aids:

· www.wiley.com/legacy/college/boyer/0470003790/animations/animations.htm)

· http://biology.kenyon.edu/HHMI/Biol113/Pyruvate_oxidation.htm
· http://staff.jccc.net/pdecell/bio122/cellresp.html

· Textbook/handouts for students to write the summary on glycolysis.

	

	Krebs Cycle (g, h)


	· Outline the Krebs cycle, with reference to the formation of citrate from acetate and oxaloacetate and the reconversion of citrate to oxaloacetate (h) explain that during the Krebs cycle, decarboxylation and dehydrogenation occur, NAD and FAD are reduced and substrate level phosphorylation occurs; 

· To enable students to Understand Krebs Cycle (KC), teacher to. Show Krebs as a series of cyclic steps yielding reduced NAD and FAD via decarboxylation and oxidation.  Emphasise the decrease in number of carbon C atoms in the cycle from beginning to end.  Mention enzymes are involved.  KC occurs in the matrix of the mitochondrion.  

· Check students’ understanding by giving gapped handouts of Glycolysis & Kreb’s in the mitochondria and getting students to fill in blanks.  Students should also calculate the yield of ATP in the complete oxidation of glucose.
	· Use OHT/PowerPoint slides. Good slides of Krebs at:http://biology.kenyon.edu/HHMI/Biol113/Pyruvate_oxidation.htm

	

	Oxidative phosphorylation & chemiosmosis (i,j,k)


	· Outline the process of oxidative phosphorylation, with reference to the roles of electron carriers, oxygen and the mitochondrial cristae;

· Outline the process of chemiosmosis, with reference to the electron transport chain, proton gradient and ATPsynthase;

· Students can be shown OHT slides of processes listed in (i,j) with teacher checking students’ understanding with a gapped handout and or flashcards. Students can also test each other asking for descriptions of oxidative phosphorylatiion and chemiosmosis.
· Teacher to state that oxygen is the final electron acceptor in aerobic respiration.
	· Gapped handouts for students to complete.

· Single PowerPoint slide showing the electron transport chain, try:

· 1.http://www.stanford.edu/group/hopes/treatmts/ebuffer/f_j13electtrans.jpg 

· 2.http://www.columbia.edu/cu/biology/courses/c2005/handouts/etccomplexes.jpg 


	

	Evidence for Chemiosmosis (l) and yield of ATP from glucose (m)


	· Evaluate the experimental evidence for the theory of chemiosmosis.  This can be set as homework for students to research and teacher marks these and gives feedback.

· Explain why theoretical maximum yield of ATP per molecule of glucose is rarely, if ever, achieved in aerobic respiration; 

· Divide students into small groups to discuss this topic with reference to all the pathways of aerobic respiration.  Expected answers: Energy (ATP) is used up to phosphorylate molecules (ask students where).  Also, energy lost as heat.
	
	

	Anaerobic respiration (n)


	· Explain why anaerobic respiration produces a much lower yield of ATP than aerobic respiration; 

· Given access to the resources such as textbooks, students should be able write notes which demonstrate their knowledge of the comparison of the yields of ATP from aerobic and anaerobic respiration.  Together with reference to previous lessons, students can then discuss why anaerobic respiration produces very little ATP.  Feedback to rest of group with teacher clarifying.
	· OHT slides compiled from: www.worldofteaching.com 


	

	Respiratory substrates & Energy content of foods (o,p)


	· Define the term respiratory substrate; 

· Explain the difference in relative energy values of 

· Carbohydrate, lipid and protein

· Respiratory substrates;

· Where does each of these enter in our respiratory pathways?  Recall students’ knowledge of pathway aerobic metabolism. Using the diagram from: http://webanatomy.net/anatomy/aerobic.jpg ), explain where the respiratory substrates (carbohydrates, fatty acids & amino acids) will enter into the metabolism. Emphasize that the more carbons in substrates, the greater their energy value. Then, give students a table of various respiratory substrates containing different number of carbons (e.g. glucose vs. lipid – obtain from: http://www-rohan.sdsu.edu/course/ens304/public_html/section1/AerobicSystem.htm ).  Get students to predict energy values of different substrates. 
	· For the definition, use slides from: http://www.lib.mcg.edu/edu/eshuphysio/program/section6/6ch9/s6ch9_9.htm 
· Suggested practical: A practical lab session on the rate of CO2 evolution by anaerobic respiration by yeast can also be tried.

· For the experiment, download practical from: http://www.pc.vccs.edu/biology-labmanual/lab6cellresp/cellrespiration.htm and follow steps therein.
· Also, conduct an experiment: “determining the energy content of different food samples” – this simply relies on burning food measure rise in temperature of known volume of water; a very simple KS3 experiment which can be adapted to Level 3 by getting students calculate the calorific values/gram of different foods.

· PowerPoint Slides, handout (students to spot where the food items enter in the pathways), past exam papers/SAMs.
	· Keep slideshow as a backdrop.  Keep referring back to slides to reinforce understanding of these difficult biochemical concepts.

· Get students to note the web page address and study the slides at their leisure.
· Homework: Get students to research on energy values of foods (can use everyday kitchen items) and how would these be determined by a Nutritionist?

· Students could bring their own food items for testing the energy content, if this would make the lesson more appealing and interactive.

	Defining Respiratory Quotient (q)


	· Define the term respiratory quotient (RQ); 

· Teacher defines the concept of Respiratory Quotient (RQ), and shows how RQ can be measured in the lab by a spirometer and, as a practical exercise, could conduct a demonstration on this OR a Douglas Bag.
	· Show students online RQ calculator from: http://www.medstudents.com.br/calculat/respquot.htm 

· PowerPoint Slides, handout with diagrams of respirometer & Douglas bag, an image can be used from:

· http://www.vacumed.com/images/Douglas%20Bag%20Components.gif
	

	Measuring Respiration by a Respirometer (r)


	· Describe and explain how a respirometer can be used to measure rate of respiration in yeast.  Set students’ homework on designing an experiment to measure the anaerobic respiration in yeast for next lesson.

· Describe and explain how a respirometer can be used to investigate how differences in temperature or respiratory substrates can affect the rate of respiration in yeast.

· This topic can be best taught by students performing an experiment on anaerobic respiration in yeast.  But, first introduce students to a design of a respirometer (use OHT slide).
	· Introduce pathways of anaerobic respiration on two OHT slides: formation of lactate (animals) and ethanol (yeast).  
· Use a respirometer to demonstrate Measurement of respiration in a practical session.  

· For a slide of a respirometer, try: 

· http://www.phschool.com/science/biology_place/labbench/lab5/features.html 
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Consolidation


	· Each student to do a 5 min presentation on any of the topics covered in 4.1.1. (PowerPoint or Poster).  Presentation should consist of no more than 5 slides showing: title slide with the aim, 2-3 descriptive slides on student’s chosen subject & final summary slide.
	
	· Give out individual topic for each student to do a presentation for next session.  Instead of giving students the free reign to do presentation on any topic as previously, this time teacher gives each student a specific topic to do a presentation on.  Suggest that students research in pairs to generate a presentation from the following topics: Benefits of short-tem/long term exercise; Effects of exercise or respiratory & cardiovascular systems; Effects of exercise on skeletal muscle; Alternative methods of enhancing athletic performance; Structure & Function of DNA; RNA & Protein synthesis; Saturation of Haemoglobin; Bohr Effect; Gene Mutation on Haemoglobin and Sickle Cell Anaemia; How DNA is repaired. The level of difficulty of a topic should match the skills and abilities of the individual student and therefore offers excellent opportunity for differential learning.
· Prizes (e.g. printed certificate or book tokens) can be awarded for the 1st, 2nd and 3rd best presentations.  Students can grade each others presentations agreed to set criteria

	4.1.2: ATHLETIC PERFORMANCE

Effect of Physical Exercise on the Body (2.a) 


	· Explain the short-term and long-term consequences of exercise on the body, with reference to the respiratory and cardiovascular systems and the structure of skeletal muscle; 

· Divide students into small groups & get them to discuss the effect of short- & long-term exercise on the body.  Get students to draw a table of short vs. long term effects of exercise using textbooks and Internet access.  As a practical session, working in pairs, students can do 5 min step aerobic exercise and see the effect on heart rate: how quickly the rate returns back to resting rate.  Emphasise that physically active person’s heart rate returns back to resting beat much quicker since long term exercise improves cardiovascular system as well as skeletal muscle & lung efficiency. 
	· Students who are keen on sports & exercise can act as voice for stimulating discussion.
· Stopwatches, heart rate monitor.
· Activity booklet containing test/past exam questions or SAMs, with stretch questions. Can get guest speaker (e.g. athlete from a Sports Academy) to give talk.
	Students who are fitness conscious may want to take the lead for this activity.

	Cardiovascular exercise (a)


	· Refer to the effects of short and long term exercise on the cardiovascular system and the skeletal muscle.  Again, provide students with textbooks and internet access to research the effects of short- and long-term exercise on the cardiovascular system.  Students can then match the effects to the correct system and explain how they help the body to adapt.
	· Power Point Slides, following sites are useful for cardiovascular system:

· http://www.daviddarling.info/images/circulatory_system.jpg 

· http://academic.kellogg.cc.mi.us/herbrandsonc/bio201_McKinley/f22-1_cardiovascular_sy_c.jpg
	

	Exercise & Fitness (b,c)


	· Discuss how much exercise needs to be taken for significant sustained improvement in aerobic fitness; 

· Discuss the benefits of the use of carbohydrate loading diets to improve athletic performance (HSW6a, 7b); 

· Teacher to describe the amount of exercise needed for sustained improvement in aerobic fitness, benefits of carbohydrate loading diets to improve athletic performance.  As a student activity, give out a list of different kinds of exercise (from gentle 10 min walk to 1 hours step aerobics) and get students to comment in the form of a table whether these would help sustain improvement in exercise.  Provide this information to students on handouts and get them to generate a table of amount of exercise vs. improvement in fitness.  Can also get an athlete from the college Sports & Exercise department to give a talk on their performance with respect to diet.
	· Microscopes plus skeletal muscle slides.  Photomicrographs.  Rulers + calculators
· PowerPoint or OHT slides.

· Guest speaker.
· PowerPoint slides/OHT.  Try: http://www.ivy-rose.co.uk/Topics/Muscle_Sliding-Filament.php 

· Past exam papers/written test 

· PowerPoint/OHT slides.  Try: http://www.rise.duke.edu/phr150/Performance/about.html 
· PowerPoint/OHT.  Try: http://www.colorado.edu/kines/Class/IPHY3430-200/19repro.html 
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DNA & RNA in Protein Synthesis (e)


	· Explain the process and purpose of transcription and translation, including the role of messenger RNA, transfer RNA and ribosomes; 

· The process & purpose of transcription + Translation, role of mRNA, tRNA and the ribosomes in protein synthesis should be discussed amongst students as a small group activity.  Bio-Rad (www.bio-rad.com) supplies DNA and protein extraction kits which may be useful in aiding students’ understanding of these difficult concepts. Students can fill out gapped handouts or quizzes.  Check students’ understanding by giving out past exam papers or SAMs.
	· Good overview of protein synthesis at: http://www.biocrawler.com/encyclopedia/Cell_(biology) 

· Excellent interactive animation at: http://www.wiley.com/legacy/college/boyer/0470003790/animations/translation/translation.htm 
· Protein synthesis modelling kits (Educational goods from available BioRad Ltd)

· Handouts, quizzes, past exam papers/SAMs.

· PowerPoint/OHT


	

	Transcription & Translation (f)


	· Describe how the information in a sequence of nucleotides is used to construct haemoglobin; 

· Recap students’ knowledge of nucleic acids.  Then, explore how the genetic information stored in the sequence of bases in DNA is used to construct a protein (haemoglobin).  This can be done by showing animated slideshow (download a suitable one from www.worldofteaching.com).  As a student-centred activity, give out DNA model for understanding triplet bases concept.
	· PowerPoint/OHT slides, CD-ROMs, Laptop PCs


	

	Saturation of Haemoglobin with Oxygen. (g)


	· Describe and explain the oxygen dissociation curve for haemoglobin; 

· Describe and explain the oxygen dissociation curve for haemoglobin. Give students a table with pO2 and % saturation of Hb and get students to plot a graph.  Ensure students understand that Hb is nearly 100% saturated at high pO2 (around 13 kPa) in the lungs. Explain that at lower pO2 (between 2-6 kPa); Hb gives up oxygen very rapidly (ref to respiring tissues having low pO2). It is important that students follow the curve on the x axis from high to low pO2 which will show oxygen dissociation (as opposed to low to high pO2 which is oxygen saturation).
	· PC connected to a projector, Easel board for Posters.
· Good saturation curve at: http://www.biocrawler.com/encyclopedia/Image:Hb_saturation_curve.png 

· Excellent comparison curves at: http://www.ringwoodbiology.co.uk/rotheryimages/scool3.gif 

· Past exam papers/SAMs/Books
· PowerPoint/OHT slides.  Good starting point at: http://news.bbc.co.uk/1/hi/health/1482662.stm
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· Access to books needed by students.  Reserve these from library.

· For homework, students could research the epidemiology of sickle cell anaemia. 
· Students grade each others’ presentations as before.



	Bohr Effect (h)


	· Describe and explain the significance of the oxygen dissociation curves of adult oxyhaemoglobin at different levels of carbon dioxide (Bohr effect); 

· Get students to understand the Bohr effect and test their understanding using dissociation curves as a group activity (e.g. calculate % saturation difference at two pCO2). Again, get students to plot the Hb saturation curves at TWO different carbon dioxide levels. Students must understand that at higher pCO2 affinity of oxyhaemoglobin for oxygen is lowered.  Get students to calculate the % saturation difference of Hb at pO2 of, say, 4 kPa using the two dissociation curves.  Explain that during strenuous exercise, CO2 levels increase tissues due to respiration and Hb gives up oxygen more easily.
	
	

	Differential affinity of oxyhaemoglobin (i)


	· Describe and explain the difference in affinity for oxygen between haemoglobin and myoglobin; 

· As before, get students to plot two dissociation curves of myoglobin & haemoglobin. Discuss with students: what is the significance of the oxygen dissociation curves of adult oxyhaemoglobin at different levels of oxygen? Using the graph, students can then explain the difference in affinity for oxygen between haemoglobin and myoglobin. Teacher to facilitate understanding with ref to myoglobin only giving up its reserve of oxygen at extremely low levels of oxygen, as encountered by muscles of a person performing strenuous physical exercise.
	
	

	Oxygen deficit & debt(j)


	· Students to describe and explain the build up of an oxygen deficit and oxygen debt / EPOC (Excess Post-exercise Oxygen Consumption).  They can do this through group activity using resources provided.  A spokesperson should be appointed for each group.
	
	

	Gene mutation & Sickle Cell Anaemia (k)


	· Effect of the gene mutation resulting in sickle cell anaemia on the structure and efficiency of haemoglobin.  Show slides and test students’ understanding by test or past exam papers.  Viewing microscope slides of sickle cells may aid understanding.
	· PowerPoint/OHT.  Excellent materials at: http://www.sciencemuseum.org.uk/exhibitions/genes/223.asp 


	

	DNA Repair & Cellular Ageing (l,m)
	· Show students how DNA is repaired and its role in the process of cellular ageing.
	
	

	Introduction to ultrastructure of skeletal muscle (n)


	· Teacher to describe the histology and ultrastructure of skeletal muscle. Get students to work on their own and observe and interpret the structure of muscle under the light microscope.  Then, give out real photographs of skeletal muscle and identify & label parts.  Also, get students to calculate linear dimensions of muscle slides.
	
	

	Sliding Filament Theory (o)


	· Using slideshow, explain what is the sliding filament theory of muscle contraction and how is this related to the importance of the power stroke and the role of ATP and calcium ions?  Then, divide students into small groups and give out gapped handout to test students understanding.
	
	

	Performance enhancement during exercise (p)


	· Describe alternative methods of enhancing performance such as recombinant erythropoeitin (RhEPO), blood doping and creatine monohydrate to students.  Then, divide students into small groups/pairs for assessment of learnt concepts using directed questioning.
	
	

	Consolidation


	· Using the same guidelines given earlier, each student does a presentation on any aspect of the topic covered in 4.1.2.  Stretch opportunity exists here for students to show their creative flair
	
	

	MODULE 2 : HUMAN REPRODUCTIONS & POPULATIONS

4.2.1 Fertility & Contraception
	· Describe, with the aid of diagrams and photographs, the parts of the male and female urinogenital systems; 


	
	

	Female Urinogenital system (a)
	· After viewing PowerPoint, get students to identify and name the parts of the male & female urinogenital system.  Do this on handout.
	· Slideshow/OHT/handouts

· Paper & pens

· PowerPoint/OHT/handouts
· PowerPoint/OHT.  Anatomy models of the female urinogenital system.

· Naming the urinogenital parts handout.
	· Can also test knowledge & understanding with past exam papers/SAMs



	Structure of the Ovary and Testes (b)


	· Describe, with the aid of diagrams and photographs, the ovary and testes as seen under the light microscope; 
· Give students handouts containing light micrographs and drawings of the ovary and testes.  Using resources, students should identify the parts of these organs (written test).
	
	· Set as homework if incomplete



	Process of gametogenesis (c)


	· Describe and explain gametogenesis, emphasising the importance of meiosis; 
· Students view a slideshow on the stages of gametogenesis, followed by individual written work on the topic.  Working in pairs, students should write notes on the importance of meiosis in gametogenesis (use books).
	· PowerPoint/OHT/handouts

· Source: http://en.wikipedia.org/wiki/Contraception

	· Remind students of their forthcoming presentation



	Structure of secondary oocyte & sperm (d)


	· Describe, with the aid of diagrams and photographs, the structure of the secondary oocyte and sperm; 

· Using books provided, students work individually to describe the structure of the secondary oocyte and sperm,
	· PC connected to a projector, Easel board for posters.


	

	Hormonal control of gametogenesis & menstrual cycle (e)


	· Describe the role of hormones in gametogenesis and in the menstrual cycle; 

· Show slides that describe the role of hormones in gametogenesis and in the menstrual cycle.  Check understanding with written test/quiz.  Divide students into small groups and set them each a task: one group to speak about a specific hormone & its role.  
	· Try: http://www.britannica.com/eb/art-19648/Major-structures-and-hormones-involved-in-the-initiation-of-pregnancy 


	

	The journey of sperm from testes to the egg (f)


	· Describe the passage of sperm from the testis to the fallopian tube; 
· Using their lectures notes and resources provided, students should be able to give a written account of the passage of sperm from the testes to the fallopian tube.
	
	

	Fertilisation and genetic variation (g)


	· Describe the process of fertilisation and explain its importance in restoring chromosome number and introducing variation; 

· Using slides, describe the process of fertilisation to the students.  Explain its importance in restoring chromosome number.  Then test understanding with a written work, with stretch activity on how sexual reproduction introduces variation into the human population (compile test from past exam papers).  Also, can get students to look at each others noses in the class and comment on variation in shapes.  
	
	

	Implantation of zygote and placenta development (h)


	· Describe the process of implantation and the development of the placenta; 

· Students’ view a slideshow to which outlines the process of implantation and the development of the placenta.  Then, give out past exam papers/SAMs to check understanding.  Students work in pairs.
	
	

	Hormonal control of pregnancy (i)


	· Using a slideshow, discuss with the students the role of hormones in pregnancy, birth and lactation: human chorionic gonadotrophin (HCG), oestrogen, progesterone, human placental lactogen (HPL), oxytocin, FSH and prolactin,
	· Slides/OHT/Handouts obtain from:www.worldofteaching.com

	

	Contraception methods (j)


	· Compare and contrast methods of contraception from biological and ethical viewpoints: the birth control pill, condom, diaphragm, Norplant®, DMPA (Depo-Provera®), tubal ligation and vasectomy 

· Get students to work in small groups and write down the contraception methods which they are aware of.  A spokesperson should feed back to the class.
	· Excellent site at: http://en.wikipedia.org/wiki/Contraception 


	

	Biological & Ethical issues of contraception (j)


	· Teacher then reviews the methods of contraception: the birth control pill, condom, diaphragm, Norplant, (Depo-Provera), tubal ligation and vasectomy.  Students then re-group and discuss the moral & and ethical issues associated with contraception.  
	
	

	Anti-implantation methods (k)


	· Discuss the use of anti-implantation methods such as IUDs and the ‘morning pill’ from biological and ethical viewpoints (HSW6a, 6b, 7c)

· Show students slides of anti-implantation methods such as IUDs and the ‘morning after pill’ and get them to generate a discussion from biological and ethical viewpoints.  Students work in small groups with spokesperson feeding back to the rest of the class.
	· Excellent  slides & text available from: http://www.colorado.edu/kines/Class/IPHY3430-200/19repro.html
· Past exam papers/SAMs or written test.

· LCD projector connected to a PC, Easel board for Posters.

	

	Consolidation


	· Using the same guidelines given for consolidation of learning for 4.1.1, Each student does a presentation on any aspect of the topics covered in 4.2.1.  Stretch opportunity exists here for students to show their creative flair and excellence.

	
	· Get students to think what factors could affect spermatogenesis and cause low sperm count (preparation for 4.2.2)

	4.2.2: CONTROL OF HUMAN REPRODUCTION – Helping Childless Couples

Male infertility: causes and treatments (a)


	· Outline the causes of male infertility (abnormal sperm and absence of sperm) and the type of treatment available: intrauterine insemination, IVF, intracytoplasmic sperm injection (ICSI), donor sperm insemination, and surgical sperm retrieval (HSW6a); 
· Teacher to outline the causes and treatments of male infertility (compile notes fromhttp://www.malefertility.md/male-infertility-causes.html).  Students take notes and answer directed questioning lead by teacher.
	· Slides/OHT.  Try: http://www.fertility.com/international/concern/Infertility_in_Males/index.jsp 

· http://www.malefertility.md/treatment-options-male-infertility.html 
· Paper & pens
· PowerPoint/OHT/Handouts.

	

	Female infertility: causes and treatment (b)


	· Outline the causes of female infertility (ovulatory disorders, oviduct blockage, endometriosis and antisperm antibodies) and the treatments available: ovulation induction, artificial insemination, IVF, frozen embryo replacements and gamete intra-Fallopian transfer (GIFT) (HSW6a); 

· Teacher outlines the causes of female infertility: ovulatory disorders, oviduct blockage, endometriosis and antisperm antibodies.  Q&A on female infertility.
	· PowerPoint/OHT/handouts.  Good source at: http://www.stanford.edu/class/siw198q/websites/reprotech/New%20Ways%20of%20Making%20Babies/Causefem.htm 

· http://en.wikipedia.org/wiki/Contraception
· Written test/past exam questions/SAMs
· PowerPoint/OHT slides.  Try: http://www.fertility.com/international/concern/Understanding_Fertility/Ovulation.jsp

	

	Treatments for Female infertility (b)


	· Also, discuss with students the treatments available: ovulation induction and treatments such as Artificial insemination, IVF, frozen embryo replacements and gamete intra-fallopian transfer (GIFT).  Check students’ understanding by written questions & classroom discussion, Q&A.
	· PowerPoint/OHT slides/handout

· Good starting points at: 

· http://thefertilityshop.com/pgstrins.htm 

· http://www.ovulation-calculator.com/testing/hCG-pregnancy-tests.htm 

· http://hcd2.bupa.co.uk/fact_sheets/html/assisted_conception.html?print 

	

	Sperm & Embryo banks (c,d)


	· Show slides which outline the maintenance and use of sperm banks including the advantages and risks.  Discuss also the storage and use of embryos including the advantages and risks.  Check students’ understanding with Q&A and written tasks.
	· Slideshow.  Excellent materials at:

· 1.http://www.westcoastinfertility.com/aof_implantation.html 

· 2. http://www2.hu-berlin.de/sexology/ATLAS_EN/html/conception.html 

· Activity booklet (with stretch).
	

	Pregnancy & Multiple birth (e,f)


	· Teacher defines the terms multiple pregnancy and multiple birth.  Explain also how multiple pregnancies may occur.

· Get students (in small groups) to discus the risks associated with multiple pregnancies, including demands on the mother.  Each group feeds back to rest of class.  Teacher then outlines ‘vanishing twin’ syndrome, risk of premature birth and disabilities associated with multiple pregnancies, if not already covered.
	
	· Get students to research on multiple births – ask students if they have a twin and if so, these students should lead a discussion in the next session.

	Pregnancy Testing & Fertility treatment (g)


	· Teacher outlines how monoclonal antibodies can be used in pregnancy testing and also discusses the process of fertility treatment from biological viewpoint and its impact on natural selection.
	
	

	Pregnancy Testing using Monoclonal antibodies (h)
	· Discuss the process of fertility treatment from biological, ethical and economic viewpoints (HSW6a, 7c). 
	
	

	Morals & Ethics of Fertility treatment (i)
	· Students to generate discussions in small groups on: ethical and economic viewpoints (each group to feedback to the rest of the class).
	· Slides/OHT/Handouts.
· Useful info at: http://www.stanford.edu/class/siw198q/websites/reprotech/New%20Ways%20of%20Making%20Babies/spermeth.htm
	

	Consolidation
	· Student presentations (using guidelines as before).
	
	

	4.2.3: FOOD, FARMING AND POPULATIONS – producing food

Photosynthesis (a,b)


	· Explain that light energy is used during photosynthesis to produce complex organic molecules; 
· Explain how respiration in plants and animals depends upon the products of photosynthesis; 

· Remind students about cellular respiration from 4.1.1. Explain that light energy is used during photosynthesis to produce complex organic molecules like glucose, which is eaten by animals and used for respiration to provide energy (ask students in what form).  Use a brief written test to check understanding.  Emphasize that photosynthesis is essentially reverse of respiration!

· Explain that (almost) all life on depends upon the products of photosynthesis (sugars, fats, amino acids, vitamins).  Discuss that both plants and animals.  For stretch, ask students: can life exist without sunlight? (Hint: deep-sea animals can survive in darkness)!
	· Good starting images at: 1.http://earthguide.ucsd.edu/events/TeacherTECH_2005/equation_photosynthesis.gif 

· 2.http://www.ualr.edu/botany/photosynthrxns.gif 

· 3.http://www.geosciences.unl.edu/~dbennett/images/Fig1_Photosynthesis.gif 

· Written test.

· Slides/OHT.  Good experimental illustrations at: 1.http://biology.uwsp.edu/courses/botlab/Lab13a.htm 

· 2.http://cache.eb.com/eb/image?id=3481&rendTypeId=4 

· Can do experiment to see the effect of carbon dioxide on the rate of photosynthesis.  


	· Use ornamental plants as props during discussion.
· Get students to refer to their photosynthesis handbook to answer questions.

· Students can consult their handbook.
· Students can use their handbook for reference.
· Students can be referred back to section 4.1.1: energy values of carbohydrates, proteins and lipids.
· A visit to ancient woodland could provide visual evidence of succession. 



	Light independent stage of photosynthesis: the Calvin cycle  (c, d)


	· Outline how the products of the light-dependent stage are used in the light-independent stage (Calvin cycle) to produce triose phosphate (TP) (reference should be made to ribulose bisphosphate (RuBP), ribulose bisphosphate carboxylase (rubisco) and glycerate 3-phosphate (GP), but no other biochemical detail is required); 
· Teacher outlines how the products of the light dependent stage are used in the light independent stage (Calvin cycle) to produce triose phosphate (TP).  Explain what are the roles of ribulose bisphosphate (RuBP), ribulose bisphosphate carboxylase (rubisco) and glycerate 3-phosphate.  Ask students where they have encountered the latter molecule before.  Set written tasks (done in small groups) to check understanding.  The tasks can be in the form of gapped handout of the Calvin cycle for students to fill in.

· Explain the role of carbon dioxide in the light-independent stage (Calvin cycle).  Explain that TP can be used to make carbohydrates, lipids and amino acids.  Split students into groups and give out gapped handouts/biochemical cycles and get students to fill in answers (work in pairs).
	· Summary of photosynthetic reactions at: http://www.daviddarling.info/images/photosynthesis1.gif 

· Written test/past exam questions/SAMs.
· Additionally, can set an Experiment to measure rate of photosynthesis with respect to light intensity.

· Excellent A2 Calvin cycle at: http://www.ualr.edu/botany/calvincycle.gif
· Comprehensive coverage of photosynthesis (with tests) at: http://www.chemsoc.org/networks/learnnet/cfb/Photosynthesis.htm 

· Written tests/SAMs/Past exam questions (with stretch activities).


	

	Food synthesis from products of photosynthesis (e,f)


	· Teacher to outline the light dependent stage of photosynthesis, including the conversion of light energy into chemical energy in the form of ATP and reduced NADP.  As a student-centered, give out gapped handout of light dependent pathways for students to fill in. Then, Students must be tested with quizzes and written work.  These can be done in small group work (with spokesperson to feed back to the rest of the class).

· The entire photosynthesis topic can be consolidated by giving students past exam questions to practice on.
	· Slides/OHT from:

· Integration of light & dark reactions at: http://www.ualr.edu/botany/photosynthesis.gif 

· Test questions (SAMs/past exam papers) to check students’ understanding. 


	

	Nitrogen Cycle (g)


	· Describe, with the aid of diagrams, how microorganisms recycle nitrogen within ecosystems (only Nitrosomonas, Nitrobacter and Rhizobium need to be identified by name); 

· Teacher to describe the Nitrogen cycle and the role of micro-organisms in the nitrogen cycle.  Students to complete an activity (such as gapped handout of the carbon cycle followed by practicing past exam questions).
	· Slides/OHT.  Excellent materials at: 

· 1.http://www.visionlearning.com/library/module_viewer.php?mid=95&l=&c3=1 

· 2.http://www.elmhurst.edu/~chm/vchembook/306carbon.html 

· 3.http://www.starsandseas.com/SAS%20Ecology/SAS%20chemcycles/cycle_carbon.htm 


	

	Energy flow through food chains (h)


	· Outline, with the aid of diagrams, the flow of energy through a food chain involving maize grown as animal feed and beef reared for human consumption, to include a consideration of the efficiency of energy transfers in the food chain; 

· Outline the flow of energy through a food chain involving maize grown as animal feed and beef reared for human consumption, to include a consideration of the efficiency of energy transfers in the food chain. Students can work in small group on handout of questions on food chains (can be gapped and/or be past exam questions).
	· Slides/OHT. 

· Comprehensive coverage at: http://attra.ncat.org/attra-pub/nutrientcycling.html  

· Creative food chain site: http://www.vtaide.com/png/foodchains.htm 


	

	Intensive & Extensive Farming (i)


	· Teacher to distinguish between intensive and extensive food production.  Student activity: divide class into two halves where one discusses the advantages and disadvantages of intensive farming and the other group to do the same for extensive farming.  Feed back from both groups to the entire class.  Teacher to summarise with the comparative ability of both types of food production in providing resources in a sustainable fashion.
	
	

	Ecological succession (j)


	· Teacher to define the term succession and outline how agriculture can result in a deflected succession.  Student to complete a quick recall test. 
	· Slides/OHT.  Try: http://www.biologycorner.com/worksheets/succession.html 

· Good image of succession at: http://www.dnr.state.mi.us/publications/pdfs/huntingwildlifehabitat/Landowners_Guide/images/vegetation/trees/forest_succession.gif 
	

	Conservation (k,l)


	· Divide students into small groups and get them to discuss the conflict between agriculture and conservation in intensive farming.  Each spokesperson to feed back to rest of class.  Teacher summarises with reference to hedgerow removal, use of chemicals, and disposal of farm waste.
	· Excellent downloadable hedgerow pdf from: http://www.biodiversitysussex.org/hedgerows.htm 
· Slides/OHT.  Good starting point at: http://www.biodiversitysussex.org/hedgerows.htm 
· Good source of information at: http://www.richmond.gov.uk/pu/home/environment/land_and_premises/conservation.htm?ts=larger 
	

	Consolidation


	· Student to do 5 min presentation on their chosen topic on any aspect of 4.2.4. (as required before for section 4.1.1 above).
	· Slides/OHT.  Try: http://pathsoflight.us/musing/?m=200612
· Books/handouts for student activity (compile from above link).
· LCD Projector with PC.  Easel board for posters.
	

	4.2.4: FOOD, FARMING & POPULATIONS – Human Impact on the Environment

Population growth (a)
	· Teacher to outline the factors which alter the death rate and birth rate in human populations, with reference to food production, advances in medical technology and disease control.  Students must complete an activity booklet on these topics in the remainder of lesson.
	
	· Remind students that there will be an end of Unit mock exam 



	Ecology – Ecosystem & Biodiversity (b,c)


	· Teacher to define the term ecosystem, outline how the impact of the rise in human population may affect ecosystems and result in a loss of biodiversity.  Students can work in small groups on a field trip.
	· OHT/slides.  Good starting points at: http://www.nrri.umn.edu/worms/forest/ecosystems.html
· http://www.staffs.ac.uk/schools/sciences/environment/GOM/biodiversity.html
	

	Biodiversity (c)


	· Using resources provided, divide students into 3 groups and get assigned group to discuss: i) ecological, ii) economic, and iii) scientific importance of biodiversity.  Feed back to rest of class.  Teacher to summarise the lesson with biodiversity discussion on: aesthetic, medical and agricultural considerations.
	
	· Set students homework to research on global warming & climate change for forthcoming lessons.
· Remind students that they have to do a 5 min presentation on any topic on 4.2.4 



	Human impact on global warming (d)


	· Teacher to describe the effect of human activity on the carbon cycle, to include deforestation and burning fossil fuels and their contribution to global warming.  Students work in small groups on an activity entitled “what can I do to reduce global warming?”  Each group to feed back to rest of class.

	· OHT/Slides.  Try: http://en.wikipedia.org/wiki/Effects_of_global_warming 

· For stimulating students’ discussion, use this poster as a PowerPoint backdrop: http://poststop.files.wordpress.com/2006/12/global_warming_map.gif 
	

	Human Activity & Climate change (e)


	· Divide students into small groups and get them to evaluate the evidence that links carbon dioxide level to climate change.  Feedback to rest of group with teacher summarising with final discussion.
	· Excellent starting point (plus links) at: http://www.combatclimatechange.ie/index.asp?locID=6&docID=&COMMAND=PRINTER 


	· Can also try to take student on a local field trip (e.g. wildlife park, natural stream, wild meadow) to engage learners into appreciating species diversity index.  

	Carbon dioxide & climate change (f)
	· Explain what is meant by the term carbon footprint and outline some different ways that individuals and governments can minimise carbon emissions (HSW1, 3, 7c). 
	· Teacher can use this slide for their own research: http://www.carbonfootprint.com/carbon_footprint.html 


	· Remind students of end of Unit exam soon!



	Carbon footprint (g)


	· Ask which students if can remember the TV advert with ‘carbon footprint’.  Generate a discussion to define this term.  Students can work in small groups to suggest some different ways that individuals and governments can minimize carbon emissions.  Feed back to rest of class.  Also, as a fun and interactive way to end, get students to calculate their own carbon footprint!

	· For calculation of carbon footprint: http://actonco2.direct.gov.uk/index.html 


	· Book internet PCs well in advance for this session (for carbon footprint calculations).  Also, remind students the end of Unit exam in the next session.

	Consolidation


	· End of Unit F224 Mock Exam.

· Unit Revision
	· SAMs/past exam papers/mock tests
· Textbooks/handouts

· Websites above/OCR endorsed book
	


PLEASE READ - IMPORTANT NOTE:  SUGGESTED TEACHING TIME IS 12 HOURS PER Section (4.1.1, 4.1.2, 4.2.2, 4.2.3 and 4.2.4 each).  Total GLH for F224 = 60 hours.  

Sample Lesson Plan 

GCE Human Biology H423: F224 Energy, Reproduction & Populations
Energy & Respiration: an introduction to ATP 

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 need for ATP in living organisms.

	Objective 2
	Students must describe the structure of ATP.

	Objective 3
	Students to understand the relationship between structure of ATP & its function.


Recap of previous experience and prior knowledge

Prior knowledge from GCE:

ALL

· recall that energy is released from food chemicals in the process of

· respiration
· recall that aerobic respiration requires oxygen

·  recall the equation for aerobic respiration
· glucose + oxygen, carbon dioxide + water (+ energy released)
SOME

· understand that energy released during respiration is used to synthesize a chemical called ATP
· understand that ATP can be referred to as the ‘energy currency’ of living things.
Introductory warm up activity should be centred on how much the students know about where their energy comes from.
Content

	Time
	Content

	5 minutes
	STARTER ACTIVITY:
· Students work in pairs to discuss answers to following questions:

· What do you understand by the term respiration?

· Where does it take place?

· Feedback answers to class and teachers explains any misconceptions.
· Expect answers from expected prior knowledge (see above) teachers fills in any gaps in knowledge.

	5 minutes
	MAIN ACTIVITY:
· Tell students that ATP is the energy currency of all cells.
STUDENT ACTIVITY:
· Ask students to list what cells need ATP for. – expect: active transport; anabolic reactions(protein synthesis); movement (contraction of protein filaments in muscle fibres, movement of chromosomes during nuclear division); maintaining temperature.
· Students feedback answers and teacher fills in any gaps – students add any omissions to their own work.

	15 minutes
	TEACHER ACTIVITY: Introducing role of ATP 

· Suggest showing students an unlabelled diagram/projected image of ATP molecule.
· Ask students:

· What type of molecule they think it is and why? – expect nucleotide

· Describe the structure of ATP by adding labels to different parts of the molecule

· Explain the functions of the different parts of the ATP molecule.
· Show PowerPoint slides/animations/diagrams of how ATP is hydrolysed to make energy available and how ADP and inorganic phosphate condense to reform ATP.

	10 minutes
	STUDENT ACTIVITY:
· Divide students into pairs.  Give out laminated A4 sheets with chemical diagrams of Adenosine, 3 Phosphates and sellotape.  

· Get students to these arrange diagrams into structure of ATP.  Using evenly-sized sellotape pieces, join the terminal (ATP) phosphate with ONE piece of selloptape onto the middle phosphate, then join the middle phosphate with TWO pieces of sellotape onto the third phosphate which in turn is attached to the Adenosine with FIVE pieces of selloptape.  

· Get one students to hold the Adenosine and another to pull on the TERMINAL phosphate.  Students to appreciate that the terminal cleaves easier than the middle and the adenosine phosphate (mention ADP, AMP as cellular intermediates).  Explain significance of ATP as main energy carrier (ref to high energy terminal phosphate bond).

	15 minutes
	STUDENT ACTIVITY:

Students use information from the lesson and text book to complete the following tasks:

· Use diagrams and text to describe the structure of ATP and explain how it is related to its function.
· Use diagrams and text to describe how ATP is hydrolysed to make energy available

· Describe four ways in which a cell may use ATP.
· State two metabolic pathways that make ATP and name the type of chemical reaction that produces the ATP.


Consolidation

	Time
	Content

	10 minutes
	Divide Students into small groups.  

Ask students to state three similarities and three differences between ATP and a DNA nucleotide.
Students feed back and discuss answers – teacher corrects/fills in gaps

AND/OR

Teacher gives all students a sample exam question on ATP.

Students feedback answers and mark their own work using mark scheme.


Sample Lesson Plan 

GCE Human Biology H423: F224 Energy, Reproduction & Populations
Energy & Respiration: An overview of Aerobic Respiration 

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
	Revise the structure of mitochondria.

	Objective 2
	Learn where the different stages of aerobic respiration takes place in cells.

	Objective 3
	Understand the process of glycolysis.


Recap of previous experience and prior knowledge

ALL:

Recall: 

· The structure eukaryotic cell the structure of the mitochondria

· Diffusion & active transport as means of substances crossing membranes

· Respiration equation and the role of ATP in cells

Content

	Time
	Content

	5 minutes
	STARTER ACTIVITY: 

Students work in pairs to discuss answers to the following questions:

What organelle is responsible for mainly generating ATP?  Describe the structure of this organelles?  How do substances get into this organelle? Expect answers from recap of prior knowledge outlined above. Teacher facilitates as necessary.

	10 minutes
	TEACHER ACTIVITY:

· Show students OHT/PowerPoint slides of a eukaryotic cell with a mitochondria.  

· Using text, introduce the idea that glucose enters cell and is partially broken down in the cytoplasm to release a little bit of energy (glycolysis).  

· The products from this first stage enter the mitochondria matrix and carbons are stripped from the substrate molecule to yield more energy (Krebs Cycle).  

· Finally, explain that the hydrogenated dinucleotides enter the inner membrane for the last step of aerobic respiration (electron transport chain) to release more energy.

	10 minutes
	STUDENT ACTIVITY

· Give students a Table containing the following headings: Stage of respiration, site of occurrence, description of what happens there.  

· Students then name the 3 stages (glycolysis, Krebs cycle & electron transport chain) and complete the table.

	10 minutes
	TEACHER ACTIVITY:

· Tell students that ATP is mainly produced in the mitochondria (the “powerhouse” of the cell) and this energy is released in a series of steps starting with glucose.

· Get students to recall the equation for respiration.  Explain that this is the summary of all the steps that take place in the cytoplasm & mitochondria of cells.  

· Show a single PowerPoint slide of Glycolysis pathway.  Students to have copy of this slide.  

· Outline where ATP is made (and used up and thus appreciate yield) in the pathway and where another nucleotide (NAD) is reduced to form another energy carrying nucleotide.  

· Teacher emphasises glucose (from blood) diffuses into cells; it’s then phosphorylated and finally split into two 3-C sugars which yield 2 x pyruvate.  
· Focus on the role of the hydrogen carriers, dehydrogenation & phosphorylation reactions occurring in the cytoplasm.  Emphasise the roles of ATP at these stages.

	15 minutes
	STUDENT ACTIVITY:

Using information from the lecture, handout of glycolysis and text book, students write a paragraph describing the process of glycolysis. Teacher collects these to mark and give feedback in next lesson.


Consolidation

	Time
	Content

	10 minutes
	Teacher gives all students a sample exam questions on glycolysis. Students’ feedback answers, and then mark their work using their own mark scheme.


Sample Lesson Plan 

GCE Human Biology H423: F224 Energy, Reproduction & Populations
Energy & Respiration: The Krebs Cycle

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. 

Students to recall the following pathways: Glycolysis, Krebs Cycle and The Electron Transport Chain.

Learning objectives for the lesson

	Objective 1
	Understand the link reaction.

	Objective 2
	Understand the Krebs Cycle and appreciate the yield of reduced dinucleotides: NAD & FAD as the number of carbon atoms in the citrate cycle are decreased.

	Objective 3
	Explain that in Krebs Cycle is driven by enzymes in the inner matrix of the mitochondrion.

	Objective 4
	Appreciate the importance of oxygen & reduced NAD in the final step of oxidative phosphorylation on the inner membrane of the mitochondrion.


Recap of previous experience and prior knowledge

ALL STUDENTS RECALL THAT:

· Aerobic respiration of glucose starts in the cytoplasm with Glycolysis

· Glycolysis leads to splitting of glucose in a series of steps resulting in 2 x pyruvate

· ADP is phosphorylated and dinucleotides are hydrogenated

· Pyruvate enters the mitochondria to be further metabolised to generate more ATP and hydrogenated dinucleotides (Kreb’s Cycle & Electron Transport Chain)

· The different stages are compartmentalised in the cytoplasm & the mitochondria. 

Content

	Time
	Content

	5 minutes
	STARTER ACTIVITY:

· Students work in pairs to discuss the answers to the following questions:

· What are the 3 stages of aerobic respiration?
· Where do these occur within the cell?
· Where in these stages ATP produced & consumed?
· Teacher facilitates & clarifies student answers fed back to class.  Expect answers from expected prior knowledge (see above).

	15 minutes
	TEACHER ACTIVITY:
· Show PowerPoint slide summary from previous lecture, which shows biochemical steps of Glycolysis.  Prepare resources from: http://staff.jccc.net/pdecell/bio122/cellresp.html). Instruct students to take notes.

· Then, go on to develop the idea that the end product of Glycolysis, pyruvate (3C) is converted to Acetyl (2C) Coenzyme A when OXYGEN is available.  Explain that this links Glycolysis with the next step, Krebs Cycle.  Outline the Krebs Cycle explaining the formation of Citrate and its reconversion back to oxaloacetate in consecutive steps (can use: www.wiley.com/legacy/college/boyer/0470003790/animations/animations.htm)

· Emphasise the yield of FAD & NAD and the number of carbons decreased in the cycle.

· Explain that the steps in KC involve decarboxylation and oxidation by the action of enzymes in the matrix of the mitochondrion.

· Can show all of above using PowerPoint slides or web link (try: http://biology.kenyon.edu/HHMI/Biol113/Pyruvate_oxidation.htm)

· Give students handouts of slides/web pages, if required.

	10 minutes
	 STUDENT ACTIVITY:

· Give students gapped handout of Glycolysis & Krebs Cycle Pathways and ask them to fill in missing compounds.

· On separate handout, get students to tally the number of ATP, NAD and FAD (yield) formed so far in the metabolism of glucose.

· Check answers and facilitate as necessary.

	10 minutes
	TEACHER ACTIVITY:
· Remind students the structure of mitochondrion (can use PowerPoint slide) and show using arrows that Krebs Cycle occurs in the matrix.  

· Outline the oxidative phosphorylation on the inner membrane of the mitochondrion.  Show (PowerPoint/Animation) what happens to the reduced NAD and the role of protons in the formation of ATP (the electron transport chain).  Emphasise the importance of oxygen as the final acceptor in these steps.

	10 minutes
	STUDENT ACTIVITY:

· Give students a Eukaryotic cell printed on A3 paper.  Cell should show ALL of steps, starting with glucose.  Again, can have gaps in the cytosolic pathway (Glycolysis) leading to the steps in mitochondrion.

· Get students to fill in gaps AND this time, count the total number of FAD, NAD and ATP formed.

· Diagram should be sufficiently detailed for students to calculate the NET TOTAL number of ATP molecules formed from 1 molecule of glucose.

· Check Understanding and facilitate as necessary


Consolidation

	Time
	Content

	15 minutes
	Divide Students into small groups.  Teacher gives all students sample exam questions (SAMs) on the topics covered in this session.  Check students’ responses to the questions and offer appropriate support/advice on how to perform well in the examinations.  


Sample Lesson Plan 

GCE Human Biology H423: F224 Energy, Reproduction & Populations
Investigation into the Anaerobic Respiration of Yeast

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 safely conduct an experiment on Yeast.

	Objective 2
	Students to obtain data on anaerobic respiration of Yeast (Fermentation).

	Objective 3
	Students to evaluate and extend the experiment.


Recap of previous experience and prior knowledge

ALL students should be able to recall from previous lessons:

· The equation for anaerobic respiration of glucose (glucose ( carbon dioxide + ethanol)

· That aerobic respiration requires no oxygen

· The equation for aerobic respiration of glucose

· The similarities of both types of respiration (i.e. pyruvate, the end products of Glycolysis, are the same)

· That in the presence of oxygen, pyruvate channelled into mitochondria for complete oxidation of glucose, but in the absence of oxygen, pyruvate metabolised via different route in the cytoplasm.

Content  

	Time
	Content

	5 minutes
	STARTER ACTIVITY:

· Students work in pairs to answer the following tasks:

· What are the differences and similarities in aerobic and anaerobic respiration pathways?
· Write down the word & chemical equations for aerobic and anaerobic respiration.
· Students’ feedback to the class & teacher clarifies any misconceptions.  Expect answers from recap of prior experience & skills listed above.
· Reinforce the good laboratory practice rules to all students prior to commencing experiment.  

	5 minutes
	TEACHER ACTIVITY:  Measuring Yeast Fermentation (Anaerobic) by Yeast.
· Teacher gives students the protocol for the experiment to read (protocol must be prepared in advance from: http://www.pc.vccs.edu/biology-labmanual/lab6cellresp/cellrespiration.htm.  T

· Teacher and technicians also need to have this practical set up prior to the lesson. 

· Teacher to check assembly of apparatus and facilitate as necessary, particularly how students will record their data in a suitable table format. (print data collection sheet from the above website and give out to students).

	25 minutes
	STUDENT ACTIVITY:

· Students to perform the experiment from the protocol.

· Teacher facilitates as necessary.  Ensure results recorded in the data collection sheet.

	5 minutes
	TEACHER ACTIVITY:
· Check students’ results.  Discuss any anomalies.

· Teacher facilitates as necessary.

	10 minutes
	STUDENT ACTIVITY:

· Get students to plot a graph of their results.  Ask which type of graph would be suitable (the website above suggests bar chart).


Consolidation

	Time
	Content

	10 minutes
	· Generate a group discussion on the class results with reference to: 

· Evaluating the experiment – sources of error?  Suggestions for improvements to the method and extension? Effects of increasing the temperature?

· Teacher facilitates as necessary.


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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