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Introduction

OCR involves teachers in the development of new support materials to capture current teaching practices tailored to our new specifications. These support materials are designed to inspire teachers and facilitate different ideas and teaching practices.  Each Scheme of Work and set of sample Lesson Plans is provided in Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.  References to the content statements for each lesson are given in the ‘Points to note’ column.
Sample Scheme of Work

GCSE 21st Century Science Biology A J243
Module B4: The processes of life
Lesson 1: Living processes
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Describe the word equation for photosynthesis and respiration
Understand that basic processes in the cell are carried out by enzymes
Understand the roles of photosynthesis and respiration.
	Brainstorm a list of processes that are occurring in living organisms – and how many of these processes require energy.  Link back to key stage 3 – MRS GREN and the key concepts of nutrition, respiration and excretion.
What is the source of the energy used in living organism?  Link back to B3 that photosynthesis in producers provides the energy required for life process in the food chain.
Give a basic definition of respiration  and photosynthesis and the word equation 

Opportunity for practical work set up 4 50 ml boiling tubes.  Put 5 ml of bicarbonate indicator in the bottom of each tube and use cotton wool to make a platform half way up.
Tube 1: empty – control, Tube 2: a leaf, Tube 3: a woodlouse or maggot, Tube 4: a leaf and a woodlouse/maggot.
Seal with cling film and leave for a few days.  The bicarbonate indicator goes red when there is an excess of CO2 and yellow when there is less of CO2.

Extension – you may wish to try using Manometers for this experiment for very gifted students although this is more of an A-Level technique.
Opportunity for ICT: you can make use of data loggers using Oxygen electrodes and carbon dioxide sensors for a sophisticated demo setting up a mini ecosystem using insects and plants in a plastic drinks bottle. These sensors are available from providers such as Data Harvest.
	Website – Data-harvest
Data harvest – Carbon dioxide gas sensor.pdf
SAFETY - it is important teachers carry out a clear risk assessment of this and any other practical activity before undertaking it with a class.
	Specification points:

B4.1.1. Understand that the basic processes of life carried out by all living things depend on chemical reactions within cells that require energy released by respiration.
B4.1.2. Understand the role of photosynthesis in making food molecules and energy available to living organisms through food chains.
B4.1.3. Describe photosynthesis as a series of chemical reactions that use energy from sunlight to build large food molecules in plant cells and some microorganisms (eg phytoplankton).
B4.1.4. Describe respiration as a series of chemical reactions that release energy by breaking down large food molecules in all living cells.
IaS - 1.1, 1.2, 1.3, 1.4, 1.5, 1.6.



Lesson 2: Introduction to Enzymes
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives
Describe what enzymes are and how cells make them
Understand how enzymes speedup chemical reactions
	Recall the work from B1 on the fact that each gene codes for one protein.
Define the term enzyme and show animation – McGraw Hill How enzymes work.  Define the Lock and Key theory
Opportunity for practical work: Students investigate how the concentration of Yeast affects the breakdown of hydrogen peroxide.  Make a 4% w/v solution of dried yeast and take 5 ml (diluted to either: 100%, 80%, 60%, 40% and 20%).  Add 2ml of Hydrogen peroxide to the yeast and measure the amount of gas produced every 10 seconds.  Use a bung with attached delivery tube and a water trough with an upturned measuring cylinder to collect the gas.  The yeast is producing an enzyme called catalase which converts Hydrogen Peroxide -> Water and Oxygen.  Liver and potato re also good sources of catalase.
Opportunity for ICT and numeracy: Collate the students’ results on one central spreadsheet.  Use this to plot a graph showing range error bars (or STDEV for more advanced students).  Discuss the significance of the error bars.
Introduce the idea that the enzyme catalase works best at a set pH and temperature.  These are its optimum conditions (this will be covered in detail in the next two lessons).
Opportunity for ICT and numeracy: Collate the students’ results on one central spreadsheet.  Use this to plot a graph showing range error bars (or STDEV for more advanced students).  Discuss the significance of the error bars.  There are also simulations available on the web and from publishers such as OUP on enzyme activity (e.g. Animation - KScience Enzyme Kinetics)
	Animation – McGraw Hill How enzymes work
Animation - KScience Enzyme Kinetics
Safety - it is important Teachers carry out a clear risk assessment of this and any other practical activity before undertaking it with a class.
	Specification points:

B4.1.5. Recall that enzymes are proteins that speed up chemical reactions.
B4.1.6. Recall that cells make enzymes according to the instructions carried in genes.
B4.1.7. Understand that molecules have to be the correct shape to fit into the active site of the enzyme (the lock and key model).


Lesson 3: Enzymes and Temperature
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives
Understand how temperature effects the activity of enzymes
Understand what happens when enzymes denature at high temperatures
	Recall the key facts about enzymes covered last lesson.
Discuss how temperature changes the shape of the active site and how this changes the activity of the enzyme.
Opportunity for practical work: Use water baths/kettles and ice to create a series of water at 0, 20, 40, 60 and 80 degrees.  Take a spotting well plate and add one drop of iodine to each well.  Students place 5 mls of 4% w/v Starch and 1ml of dilute amylase (about 2% of stock) in separate tubes in the water baths to reach the correct temperature.  Students then start a stopwatch and mix the tubes.  Every 30 seconds they take a few drops with a pipette from the reaction mixture and drop it into the well.  If the iodine goes black there is still starch present.  If not/the solution stays brown all of the starch has been broken down.  Record the amount of time required to break down all of the starch at the different temperatures.
Students write a conclusion and scientific explanation to describe the effect of temperature on the enzyme amylase.
Opportunity for ICT: You can also demo this reaction well by using a colorimeter attached to a data logger.
Opportunity for ICT: Use the animation - KScience Enzyme Kinetics to demonstrate that at high temperature the substrate and enzymes move faster and collide more frequently but there are no reactions.  Higher Explain how this is due to the active site becoming denatured (permanently changed in shape due to the high temperatures).
	Animation - KScience Enzyme Kinetics
Safety - it is important teachers carry out a clear risk assessment of this and any other practical activity before undertaking it with a class.
	Specification points:

B4.1.8. Understand that enzymes need a specific constant temperature to work at their optimum, and that they permanently stop working (denature) if the temperature is too high.
B4.1.9. Explain that enzyme activity at different temperatures is a balance between:
· Increased rates of reaction as temperature increases
· Changes to the active site at higher temperatures, including denaturing
· Candidates are not expected to explain why rates of reaction increase with temperature.
IaS - 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 2.1, 2.2.



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

	
	Students draw and annotate a standard graph to show the change in rate of reaction as temperature increases.  At first rate of reaction increase with temperature due to the faster collisions.  Then after the optimum temperature the rate falls sharply due to the denaturation of the enzyme.
Note – Students may be interested to know this experiment use to be done with human salivary amylase from saliva of students – but this is no longer permissible by many education authorities.
	
	


Lesson 4: Enzymes and pH

Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Lesson objectives:

Describe how pH effects the activity of enzymes
Understand how pH effects the shape of the enzymes active site
	Recall the key facts about enzymes covered in the previous lessons.
Discuss the different pHs found in different parts of the digestive system e.g. Mouth pH7, stomach pH 2-3, small intestine ph 8 (not required knowledge).  Some enzymes need to be specialised to work best at different pH.
Opportunity for practical work: Students take 10 ml of 4% Casein (or instant milk) and add 5mls of a pH buffer of pH 2, 4, 6, 8 or 10.  They then place this in a warm water bath (at about 30-40 degrees) and add 2ml of 1% Trypsin (a Protease enzyme which breaks down the insoluble Casein protein in suspension into amino-acids which dissolve to form a clear solution).  The students them time how long it takes for the milk to go clear.  To judge the end point it is an idea to let one test tube completely digest and use this for comparison.
Opportunity for ICT: You can also demo this reaction well by using a colorimeter attached to a data logger.
Opportunity for ICT: Use the animation - KScience Enzyme Kinetics to demonstrate that at different pH the rate of reaction changes due to the change in shape of the active site.
	Animation - KScience Enzyme Kinetics
Safety - It is important teachers carry out a clear risk assessment of this and any other practical activity before undertaking it with a class.
	Specification points:
B4.1.10. Recall that an enzyme works at its optimum at a specific ph
B4.1.11. Explain the effect of pH on enzyme activity in terms of changes to the shape of the active site.
Ias - 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 2.1, 2.2


Lesson 5: Photosynthesis 1
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Recall the word equation for photosynthesis (and the full chemical equation)

Recall the main stages of photosynthesis

	Recap on the definition of photosynthesis and work equation from Key Stage 3 and content from the first lesson.
Higher if possible use molecular model kits or animations to describe the full balanced chemical equation for photosynthesis.  
Opportunity for Numeracy given the unbalanced equation students can be asked to try to balance it.
Discuss the role of chlorophyll in photosynthesis.  Extension: A good demonstration is to shine a beam of light through a solution of ethanol and extracted chlorophyll and then through a prism.  This shows that the green, red and blue areas of the spectrum are missing.
Opportunity for practical work: Students can investigate how light intensity or temperature affects the rate of photosynthesis.  This can be done in two ways.  Using Elodea (Canadian pond weed) or Camboba (frilly pond weed) and collecting the gas produced or counting the number of bubbles produced (website Practical Biology - Investigating factors affecting the rate of photosynthesis)

Or using algae balls in bicarbonate indicator.  Algae balls are made by mixing a dense algae suspension with some sodium alginate and dropping this into calcium chloride to set and form balls.  These are then placed in sodium carbonate indicator which will change to yellow as more carbon dioxide is used up. (website Practical Biology – Investigating photosynthesis using immobilised algae)
	Website Practical Biology - Investigating factors affecting the rate of photosynthesis
Website Practical Biology – Investigating photosynthesis using immobilised algae
Safety - it is important teachers carry out a clear risk assessment of this and any other practical activity before undertaking it with a class.
	Specification points:

B4.2.1. Recall the names of the reactants and products of photosynthesis, and use the word equation:
· Light energy
· Carbon dioxide + water -> glucose + oxygen.
B4.2.2. Recall the formulae of the reactants and products of photosynthesis, and use the symbol equation:
· Light energy
· 6co2 + 6h2o -> c6h12o6 + 6o2.
B4.2.3. Recall the main stages of photosynthesis:
· Light energy absorbed by the green chemical chlorophyll
· Energy used to bring about the reaction between carbon dioxide and water to produce glucose (a sugar)

· Oxygen produced as a waste product.



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

	
	Summarise the products of photosynthesis including the production of glucose and oxygen.  You may collect enough oxygen to do a gas test relighting a glowing splint.
Opportunity for ICT: Data loggers can be used to measure light intensity (lux) which can be plotted against oxygen production to create a linear graph.
Graphs and data for the experiment can be completed in the next lesson.
	
	


Lesson 6: Photosynthesis 2
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Describe how glucose produced in respiration is used by plants
Understand the factors that affect the rate of photosynthesis
Interpret data on factors limiting the rate of photosynthesis.
	Discuss the data obtained from the experiments in the last lesson.
Provide students with a graph showing an experiment where light increases but where carbon dioxide becomes rate limiting and have the students describe the trend in the graph.  Discuss the reasons for this graphs shape and how if the carbon dioxide is increased the light may be rate limiting.
Draw graphs to show how temperature effects rate of photosynthesis relate this back to the lesson on enzymes.
Students make a spider diagram to illustrate the uses of the glucose made in photosynthesis (used in respiration, stored as starch, converted to other chemicals e.g. Cellulose, amino acids/proteins and chlorophyll).
Opportunities for ICT: Use this simulation to investigate rate limiting factors.  Simulation – Saddleworth School – Water weed simulation
	Simulation – Saddleworth School – Water weed simulation
	Specification points:

B4.2.4. Recall that glucose may be:
· Converted into chemicals needed for growth of plant cells, for example cellulose, protein and chlorophyll
· Converted into starch for storage
· Used in respiration to release energy.
B4.2.14. Understand that the rate of photosynthesis may be limited by:
· Temperature
· Carbon dioxide
· Light intensity.
B4.2.15. Interpret data on factors limiting the rate of photosynthesis.
IaS - 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 2.1, 2.2.



Lesson 7: Plant Cells
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Describe the structure of a typical plant cell
Understand the functions of the structures in a typical plant cell.
	Recap on Key Stage 3 - Knowledge of simple plant cell structure and the difference to animal cell structure.
Opportunity for practical work students can use simple light microscopes to look at onion skin stained with iodine to show simple cell structure.  Students can also look at Elodea leaves under a light microscope to see the chloroplasts.
Opportunity for ICT: Either project and demo or have students investigate the animation Cells Alive Eucaryotic cell interactive animation.  The students should use this to make a poster about planet cells with descriptions/functions of the following structures: chloroplasts, cell membrane, nucleus, cytoplasm, (extension – mitochondria as there is a section on respiration later).
	Animation Cells Alive Eucaryotic cell interactive animation.
Image Micrographia Elodea leaf.
	Specification points:

B4.2.5. Recall the structure of a typical plant cell, limited to chloroplasts, cell membrane, nucleus, cytoplasm, mitochondria, vacuole and cell wall.
B4.2.6. Understand the functions of the structures in a typical plant cell that have a role in photosynthesis, including:

· Chloroplasts contain chlorophyll and the enzymes for the reactions in photosynthesis
· Cell membrane allows gases and water to pass in and out of the cell freely while presenting a barrier to other chemicals
· Nucleus contains DNA which carries the genetic code for making enzymes and other proteins used in the chemical reactions of photosynthesis
· Cytoplasm where the enzymes and other proteins are made.



Lesson 8: Diffusion and active transport
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Define and understand diffusion giving examples
Define and understand active transport giving examples
	Spray an air freshener or deodorant/ or light a scented candle/incense stick at the front of the class as they arrive.
Discuss how the molecules are moving constantly through the kinetic theory of matter and how overall the molecules are moving from a high concentration of molecules to a low concentration of molecules.
Show a diagram of the structure of a leaf (no required knowledge) and discuss how movement of oxygen and carbon diffusion in and out occurs by diffusion.
Opportunity for practical work: Make up a tray about 2cm deep of Agar jelly.  Can this into 2cm x 2cm x 2cm cubes.  Each student takes two cubes and cuts one of these cubes to form a 1x1x1 cube and then to form a 0.5x0.5x0.5 cube so they should have 3 cubes.  They then place these in potassium permanganate solution for 5 minutes.  After this they carefully pour off the potassium permanganate and rinse the cubes with water.  They then cut the cubes in half and look at the depth to which the potassium permanganate has diffused into the agar.  This should be the same for each cube.  This demo shows that the rate of diffusion is constant at set conditions BUT it also shows that if the surface area increases more diffusion occurs as diffusion occurs at all surfaces in contact with to solution.  A similar experiment can be carried out by placing potassium permanganate crystals onto agar plates and measuring home quickly the purple colour diffuses through the agar. (this practical can also be done using agar with universal indicator added and then using 1m NaOH or HCI which will change the colour of the agar as it diffuses through)
Students write a clear definition of diffusion.

	Various videos are available on sites such as you tube to show potassium permanganate diffusion through agar.
	Specification points:

B4.2.8. Understand that diffusion is the passive overall movement of molecules from a region of their higher concentration to a region of their lower concentration.
B4.2.9. Recall that the movement of oxygen and carbon dioxide in and out of leaves during photosynthesis occurs by diffusion.
B4.2.12. Understand that active transport is the overall movement of chemicals across a cell membrane requiring energy from respiration.
B4.2.13. Recall that active transport is used in the absorption of nitrates by plant roots.
B4.2.7. Recall that minerals taken up by plant roots are used to make some chemicals needed by cells, including nitrogen from nitrates to make proteins.



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

	
	Discuss the situation where roots in plants need to take up nitrate ions even though the concentration of nitrate ions in the soil is less than in the cytoplasm of the root hair cells.  Define the term active transport and how it requires energy form respiration.  Describe the role of nitrate ions in plants (e.g. To make amino acids/proteins)
Compare active transport to diffusion and discuss when plant roots would be able to take up mineral ions by diffusion and when they would need to use active transport.


	
	


Lesson 9: Osmosis

Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Define and understand osmosis giving examples
	Opportunity for practical work: At the start of the lesson before any theory have students set up an experiment to show osmosis in potatoes.  Each student cuts 5 equal size chips (of possible using a cork borer).  They then make up 4 dilutions (as a tube with just distilled water) from a 1m NaCI stock solution (100%, 75%, 50%, 25%, 0%).  They then record the initial mass and length of their potato chips and place one in each solution and leave them to the end of the lesson.
Describe osmosis as a special form of diffusion involving water.  Water moves from an area of high water purity (low solute concentration) to and are of low water purity (high solute concentration) across a semi permeable membrane (the cell membrane).
Predict what will happen in the experiment with the chips if the salt solution is more/equal/less concentrated that the cells cytoplasm.
Extension there are various demonstrations which can be done about osmosis including:  looking at red blood cells under a microscope when they are placed in fresh water and strong salt solutions.  Looking at an egg where the shell has been removed by leaving in 1m acetic acid and the egg left in either pure water or 1m NaCl. Video BBC Bang goes the theory - Can you peel a raw egg and then make it bounce?
Opportunity for numeracy: Students prepare axis for a graph and a table of results.
Students end the lesson by weighing their potato chips and looking at the change in mass.
Students write a conclusion describing what happened in each chip and why.
	Video BBC Bang goes the theory - Can you peel a raw egg and then make it bounce?
	Specification points:

B4.2.10. Understand that osmosis (a specific case of diffusion) is the overall movement of water from a dilute to a more concentrated solution through a partially permeable membrane.
B4.2.11. Recall that the movement of water into plant roots occurs by osmosis.
IaS - 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 2.1, 2.2.



Lesson 10: Field work

Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Describe and explain the techniques used in field work
Understand how to take a transect
	This lesson works very well on a typical school field or nearby park.
Introduce the concept of field work.  If possible use google maps to look at a satellite picture of your school and discuss the areas in the school where you can find different plants and animal life.
Introduce the students to the equipment used to survey plants including:
Light meter – you can buy these as stand alone units or buy light sensors for data loggers
Quadrat – 0.5 x 0.5 m.
Identification key for playing field plants – these are available from the FSC website or from many FSC field studies centres.
Opportunity for practical work: Locate an area of the field where there is a building or large wall which will create a shadow during part of the day.  Use a 10 m tape rule or just some marked string to draw out a transect at right angles to the wall.
Students select a type of plant on the field to survey – the best are daisies, plantain and clover.
Using the quadrat the student survey the number of a chosen plant at 1, 2, 3, 4 etc up to 10 meters.  Each time they do a sample they also take a reading for light intensity.
Opportunities for mathematics: Students plot graphs (paper or Excel) of light intensity vs distance from wall.  Students can also pool data or do repeats to then calculate averages and add range bars.
	Website Field Studies Council
Website FSC Schools in the parks
Website FSC Urban ecosystems
Website FSC Introduction: What grassland habitats are found in urban areas?
	Specification points:

B4.2.16. Describe and explain techniques used in fieldwork to investigate the effect of light on plants, including:
· Using a light meter
· Using a quadrat
· Using an identification key.
B4.2.17. Understand how to take a transect.
IaS - 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 2.1, 2.2.



Lesson 11: Respiration

Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Describe the word equation for aerobic respiration (and the full chemical equation)

Understand the uses for the energy produced in respiration.
	Recap on the word equation for respiration from Key Stage 3 and earlier lessons.  Introduce the term aerobic respiration.

Higher: Describe the full balanced chemical equation.  You can also have students try to balance the equation.  You can also use molecular modelling kits to illustrate this.

Describe the role of respiration in living organisms including: movement, synthesis of large molecules (higher: active transport).
Opportunities for practical work: Students can investigate how the rate of respiration varies with temperature.  The easiest way to do this is using a solution of yeast and a gas displacement tube collecting carbon dioxide in an upside down measuring cylinder.  More advanced experiments involve using data loggers and oxygen electrodes.  This experiment can also be done changing the concentration of glucose.
Discuss how cells are using energy released through respiration to join simple molecules to form complex molecules e.g. In plants formation of starch and cellulose, and the synthesis of amino acids from glucose and nitrates to form proteins.
	
	Specification points:

B4.3.1. Understand that all living organisms require energy released by respiration for some chemical reactions in cells, including chemical reactions involved in:
· Movement
· Synthesis of large molecules
· Active transport
B4.3.2. Understand that synthesis of large molecules includes:
· Synthesis of polymers required by plant cells such as starch and cellulose from glucose in plant cells
· Synthesis of amino acids from glucose and nitrates, and then proteins from amino acids in plant, animal and microbial cells
B4.3.3. Recall that aerobic respiration takes place in animal and plant cells and some microorganisms, and requires oxygen
B4.3.4. Recall the names of the reactants and products of aerobic respiration and use the word equation:
· Glucose + oxygen -> carbon dioxide + water (+ energy released)
B4.3.5. Recall the formulae of the reactants and products of aerobic respiration and use the symbol equation:
C6H12O6 + 6O2 -> 6CO2 + 6H2O.
IaS - 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 2.1, 2.2.


Lesson 12: Anaerobic respiration

Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Describe the word equation for anaerobic respiration in bacteria/animals and yeast
Explain the situations in which anaerobic respiration occurs
Understand and give examples of the applications of anaerobic respiration

	Recap on aerobic respiration from the previous lesson.
Show a clip of a 100 m sprint.  Discuss the issues the sprinters have with maintaining aerobic respiration in a sprint.  In fact in top events 100 m sprinters only breathe very little in the event and rely on anaerobic respiration.  Describe other situations where anaerobic respiration occurs e.g. Plant roots in waterlogged soil, bacteria in puncture wounds.
Define anaerobic respiration in bacteria and animals:
· Glucose -> lactic acid (+ energy released).
Describe anaerobic respiration in yeast:
· Glucose -> ethanol + carbon dioxide (+ energy released).
Opportunity for practical work: Repeat the experiment from the previous lesson with yeast but this time place a thin layer of oil over the surface of the yeast.  Add an oxygen indicator (e.g. Diazine green) to show the lowering of the oxygen content.  Measure the rate of gas production compared to yeast without the oil layer.
Discuss the effect of the oil layer and what it means that less carbon dioxide was produced.  That aerobic respiration releases more energy per glucose molecule than anaerobic respiration.
	
	Specification points:

B4.3.6. Recall that anaerobic respiration takes place in animal, plant and some microbial cells in conditions of low oxygen or absence of oxygen, to include:
· Plant roots in waterlogged soil
· Bacteria in puncture wounds
· Human cells during vigorous exercise.
B4.3.7. Recall the names of the reactants and products of anaerobic respiration in animal cells and some bacteria, and use the word equation:
· Glucose -> lactic acid (+ energy released).
B4.3.8. Recall the names of the reactants and products of anaerobic respiration in plant cells and some microorganisms including yeast, and use the word equation:
· Glucose -> ethanol + carbon dioxide (+ energy released).
B4.3.9. Understand that aerobic respiration releases more energy per glucose molecule than anaerobic respiration.


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

	
	ICT/Homework: Students research one application of anaerobic respiration from a choice of projects including:
· Biogas
· Yogurt
· Vinegar
· Soy sauce
· Silage
· Sauerkraut
· Cheese making.

	
	B4.3.12. Describe examples of the applications of the anaerobic respiration of microorganisms, including the production of biogas and fermentation in bread making and alcohol production.




Lesson 13: Structure of animal cells

Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Describe the structure of animal and microbial (bacteria and yeast) cells
Understand the functions of the structures in animal, plant, bacteria and yeast cells that have a role in respiration.
	Recap of the students’ prior knowledge of cells from Key Stage 3 and their earlier work on plant cells.

Opportunity for practical work: Students prepare slides of cheek cells using cotton buds and methylene blue stain and observe under a microscope.  They compare this to a slide of yeast cells.
Students research the structure of animal and microbial (bacteria and yeast) cells.  Students should make a diagram showing the:
· nucleus
· cytoplasm
· cell membrane
· mitochondria (for animal and yeast cells)

· cell wall (for yeast and bacterial cells)

· circular DNA molecule (for bacterial cells).
Students should then include the function of the parts of the cell including:
· Mitochondria contain enzymes for the reactions in aerobic respiration (in animals, plants and yeast)
· Cell membrane allows gases and water to pass in and out of the cell freely while presenting a barrier to other chemicals
· Nucleus or circular DNA in bacteria contains DNA which carries the genetic code for making enzymes used in the chemical reactions of respiration
· Cytoplasm where enzymes are made and which contains the enzymes used in anaerobic respiration.
	Animation Cells Alive Eucaryotic cell interactive animation
Animation Cells Alive Bacterial cell structure
Safety - it is important teachers carry out a clear risk assessment of this and any other practical activity before undertaking it with a class.

	Specification points:

B4.3.10. Recall the structure of typical animal and microbial cells (bacteria and yeast) limited to:
· nucleus
· cytoplasm
· cell membrane
· mitochondria (for animal and yeast cells)

· cell wall (for yeast and bacterial cells)

· circular DNA molecule (for bacterial cells).
B4.3.11. Understand the functions of the structures in animal, plant, bacteria and yeast cells that have a role in respiration, including:
· mitochondria contain enzymes for the reactions in aerobic respiration (in animals, plants and yeast)
· cell membrane allows gases and water to pass in and out of the cell freely while presenting a barrier to other chemicals
· nucleus or circular DNA in bacteria contains DNA which carries the genetic code for making enzymes used in the chemical reactions of respiration
· cytoplasm where enzymes are made and which contains the enzymes used in anaerobic respiration.


Sample Lesson Plan

GCSE 21st Century Science Biology A J243
Module B4: The processes of life
Living Processes
OCR recognises that the teaching of this qualification above will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning Objectives for the Lesson

	Objective 1
	Describe the word equation for photosynthesis and respiration
	

	Objective 2
	Understand that basic processes in the cell are carried out by enzymes
	

	Objective 3
	Understand the roles of photosynthesis and respiration.
	


Recap of Previous Experience and Prior Knowledge

Key stage 3 knowledge and understanding of respiration and photosynthesis. B3 knowledge of producers.

Content

	Time
	Content

	10 minutes
	· Brainstorm a list of processes that are occurring in living organisms – and how many of these processes require energy.  Link back to Key Stage 3 – MRS GREN and the key concepts of Nutrition, Respiration and Excretion

	15 minutes
	· What is the source of the energy used in living organism?  Link back to B3 and understanding that Photosynthesis in producers provides the energy required for life process in the food chain.

· Give a basic definition of respiration  and photosynthesis and the word equation

	30 minutes
	· Opportunity for practical work set up 4 50 ml boiling tubes.  Put 5 ml of bicarbonate indicator in the bottom of each tube and use cotton wool to make a platform half way up.

· Tube 1: Empty – Control

· Tube 2: A leaf

· Tube 3: A woodlouse or maggot

· Tube 4: A leaf and a woodlouse/maggot

· Seal with cling film and Leave for a few days.  The bicarbonate indicator goes red when there is an excess of CO2 and yellow when there is less of CO2.

· EXTENSION – You may wish to try using Manometers for this experiment for very gifted students although this is more of an A-Level technique.

· Opportunity for ICT: You can make use of data loggers using Oxygen electrodes and carbon dioxide sensors for a sophisticated demo setting up a mini ecosystem using Insects and plants in a plastic drinks bottle. These sensors are available from providers such as Data Harvest.


Consolidation
	Time
	Content

	5 minutes
	· Review the key facts about photosynthesis and respiration.  Students then make predictions about the outcome of the experiments.  
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