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Sample Scheme of Work

GCSE 21st Century Science Biology A J243
Module B7: Further Biology
Lesson 1: The Skelton
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Describe the role of the human skeleton for support, movement and protection

Describe how the properties of bone help the above functions.
	Either use a model skeleton or go to the Website Google Body and show the human skeleton.

EXTENSION As a good intro you can quiz the students on how many bones in the body they can name (although this is not required by the specification)

Discuss and illustrate with a model the main functions of the human skeleton: Protection, Support and anchorage for movement.

Opportunity for practical work Students exam bones and discusses them from a materials point of view.  Students look at chicken bones which have either been treated in 1M Acetic Acid for a few days (removes the calcium salts) to make them soft or heated in an oven (removes collegen/cartilage)

EXTENSION Opportunity for ICT Students research hip replacement surgery (Website Edheads Virtual Hip Replacement Surgery)

The animation on the Website BBC Science and Nature Interactive body – Skeleton makes a good plenary activity.


	Website Google Body (Note Google body works only on IE9, and Google Chrome – but not IE8)

Website Edheads Virtual Hip Replacement Surgery
Website BBC Science and Nature Interactive body – Skeleton
	Specification Points

B7.1.1. understand that the internal skeleton of vertebrates is needed for support and movement




Lesson 2: Muscles
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Describe how muscles can only contract

Describe how muscles work in antagonistic pairs to move a joint
	Use the Website Google Body to illustrate the human skeletal muscle system

EXTENSION Quiz the students on how many muscles in the body they can name (although this is not required by the specification)

Discuss and illustrate with a model how muscles can only move bones at a joint by contraction, and thus operate in antagonistic pairs

Opportunity for practical work Students construct model arms/elbow joints using cardboard, elastic bands and paper fasteners to how muscles work in antagonistic pairs.

EXTENSION Discuss how muscle is also found in the heart (cardiac muscle) and the digestive, respiratory and circulatory system (smooth muscle).

The animation on the Website BBC Science and Nature Interactive body – Muscle makes a good plenary activity.
	Website Google Body (Note Google body works only on IE9, and Google Chrome – but not IE8)

Website BBC Science and Nature Interactive body – Muscle
	Specification points

B7.1.2. understand that muscles can only move bones at a joint by contraction, and thus operate in antagonistic pairs




Lesson 3: Joints
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Recall the structure and function of a knee joint

Understand how the properties of ligament, cartilage and tendons enable them to function effectively
	Recap on the last two lessons on the skeleton and muscles.

Show types and location of joints using Website Google Body.

Opportunity for ICT Students can research or teacher can display this site to look at  how different types of joints offer different type of movement (Website BBC Science and Nature - Skeleton)

Students draw or label a diagram to who the structure of a hinge joint such as the elbow or the knee showing: cartilage, synovial fluid, ligaments and tendons.

Opportunity for Practical Work  Students can model a hing joint using cardboard (bones), elastic bands (muscle).  Students can discuss the suitability of different materials in the model to simulate the properties for muscle, tendon, ligament and bone.  Students or teachers can also dissect a  chicken wing to observe the structures.

Students describe the properties of each material in the joint and how this makes the joint effective: ligaments, tendon, cartilage

NOTE: Students who study GCSE P.E. may already have detailed knowledge of this area and could help other students.

EXTENSION There are several excellent videos of live surgical procedures of knee surgery available online which show ligaments and cartilage (e.g. Website Medline Plus ACL Repair – WARNING this video is graphic!)
	Website BBC Science and Nature - Skeleton
Website Medline Plus ACL Repair
	Specification Points

B7.1.3. recall the structure and function of the components of a joint, to include:

a. smooth layer of cartilage and synovial fluid to reduce friction between bones

b. elastic ligaments to stabilise joints while allowing movement

c. tendons to transmit the forces between muscle and bones

B7.1.4. understand how the specific properties of ligaments, cartilage and tendons enable them to function effectively


Lesson 4: Fitness and Exercise (1)
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Describe the factors that affect a person’s fitness

Suggest an exercise regime based on medical evidence


	Discuss why exercise is important to fitness e.g. improve muscle tone, cardiac exercise, improve mobility and flexibility, improve strength, and improve stamina.  This is a good opportunity to use a spider diagram.

Students consider three different sports (e.g. football, cycling, and gymnastics) and how these sports require different types of fitness and hence different exercise.

Discuss how when designing exercise regimes factors in a person’s medical of lifestyle need to be considered

Opportunity for practical work  Students design a questionnaire to give to people before designing exercise plans for three exemplar case studies (you could include information cards for this):

An overweight middle aged man with a family history of heart disease who is attempting to lose weight and improve cardiovascular health.

An elderly woman on heart and blood pressure medication who is having mobility issues.

A 14 year old student who is training to be track athlete.

Students can work in pairs with one person acting the role of the trainer and the other acting the role of the trainee.

Students may use Website BBC Health Diet and fitness plan to help them making a plan (which includes a survey “Go to your health plan”).
	Website BBC Health Diet and fitness plan
	Specification Points

B7.1.5. explain why certain factors in a person’s medical or lifestyle history need to be disclosed before an exercise regime is started (for example: symptoms, current medication, alcohol and tobacco consumption, level of physical activity, family medical history and previous treatments)

IaS 1.1, 1.2, 1.3, 1.4, 1.5, 1.6


Lesson 5: Fitness and Exercise (2)
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Interpret data obtained when monitoring a person during and after exercise

Evaluate the progress of an exercise regime
	Recap and discuss the objectives and benefits of an exercise regime.

Students design a fitness plan for themselves to suite their own needs e.g. increasing stamina, improving cardiovascular health etc.  They can use resources such as Website Full Fitness to help plan. 

Opportunity for practical work Students undertake a 5-10 minute exercise session.  During this session students will measure pulse rate and recovery time.  If possible students can also measure blood pressure.  Discuss normal ranges for blood pressure (100-140/60-90 mmHg)

Opportunity for ICT This is a good opportunity to make use of data logging software.  Some schools may have resources such as exercise bikes and Wii Fit boards.

Discuss with students how they would in the long term assess their progress in their fitness plan.

Opportunity for Mathematics You may provide students with a set of data for an exercise plan over a series of weeks for them to analyse.
	Website Full Fitness
	Sensitivity may be required in this issue.

RISK ASSESSMENT – Teachers should carry out a risk assessment of each fitness plan before students are allowed to proceed and should take into account any underlying conditions e.g. Asthma

Specification Points

B7.1.6. interpret data obtained when monitoring a person during and after exercise, including change in heart rate, change in blood pressure and the recovery period

B7.1.9. understand that any assessment of progress needs to take into account the accuracy of the monitoring technique and the repeatability of the data obtained

IaS 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 2.3, 2.4, 2.5




Lesson 6: Fitness and Body Mass Index

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

	Define the term body mass index (BMI)

Use the BMI equation

Evaluate the progress of a weight loss plan
	Show the video on Website NHS Choices Obesity.

Discuss the causes of obesity (e.g. calorific intake, exercise and age/hormonal changes) 

Discuss how body mass is important to overall health and describe different ways in which it can be measured e.g. electrical resistance, skin fold measurement and body mass index.  Give details of how BMI is calculated and interpreted.

Opportunity for practical work/mathematics Students measure their height and mass and calculate their BMI (or do so from provided data).  Discuss the limitations of BMI.  BMI is not a good measure for children or for people with a high muscle development (e.g. weight lifters, rugby players).  Sensitivity may be required with students unwilling to weigh themselves.  Sample figures for heights and weight can be provided.

Opportunity for ICT Students research a diet plan for a case study using resources such as Website Calorie Counter
Discuss how assessment of progress of weight loss can be monitored.
	Website NHS Choices Obesity.

Website Calorie Counter

	Sensitivity may be required in this issue.

Specification Points

B7.1.7. use proportion of body fat and body mass index (BMI) as measurements of fitness

B7.1.8. use the equation: BMI = body mass (kg) / [height (m)]2

B7.1.9. understand that any assessment of progress needs to take into account the accuracy of the monitoring technique and the repeatability of the data obtained

IaS 1.1, 1.2, 1.3, 1.4, 1.5, 1.6




Lesson 7: Fitness and Injury
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Recall the cause of common sports injuries

Recall the details and treatments for a sprain
	Show video on Website BBC Sport Rio Ferdinand on his battle to regain fitness
Discuss some examples of injuries that have occurred to famous sportsmen and women.  List some examples of common injuries caused by exercise: sprains, dislocations, and torn ligaments or tendons

Students brainstorm the reasons for warming up and warming down before exercise.

Opportunity for ICT Students make a first aid leaflet about strains and sprains and how to avoid them using the Website NHS Choices Sprains and strains.  Students should be able to recall the symptoms and treatments for a sprain and should be familiar with PRICE (Protection, Rest, Ice, Compression, Elevation).

If possible have a school first aider attend this lesson.
	Website BBC Sport Rio Ferdinand on his battle to regain fitness
Website NHS Choices Sprains and strains. 


	Specification Points

B7.1.10. recall common injuries that can be caused by excessive exercise, to include sprains, dislocations, and torn ligaments or tendons

B7.1.11. recall symptoms and basic treatments for a sprain




Lesson 8: Physiotherapy
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Describe the role of the physiotherapist in treatment of skeletal-muscular injury.


	Show video on Website NHS Choices Back stretches.

Discuss the role physiotherapy plays in health – not just in treatment of injuries but also prevention and rehabilitation.

Opportunity for ICT Students research a case study of physiotherapy such as: recovering from a broken leg, treatment of a skeletal-muscular injury, treatment for CF.  Students also looking into the career requirements to be a physiotherapist.

This would be a good opportunity for an external speaker or even a former student who has gone on to study physiotherapy.


	Website NHS Choices Back stretches
Website Chartered Society of Physiotherapy
	Specification Points

B7.1.12. describe the role of the physiotherapist in treatment of skeletal-muscular injury.




Lesson 9: Circulation
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Explain what is meant by a double circulatory system

Understand that the circulatory system transports useful materials and waste products
	Review the purpose of the heart and circulatory system covered in B2 Keeping Healthy.

Students draw out or complete a worksheet to label a diagram of the double circulatory system in humans.  There is a good animation on types of circulatory systems at Website HHMI’s Vertebrate Circulatorium 

Recap on the principles of diffusion.

Students annotate the diagram to show how oxygen, glucose, carbon dioxide and waste e.g. urea diffuse.

EXTENSION Discuss (using the animation) how the circulatory system in different in an unborn foetus.
	Website HHMI’s Vertebrate Circulatorium

	Specification Points

B7.2.1. explain what is meant by a double circulatory system

B7.2.2. understand that the blood carries glucose molecules and oxygen to the muscles, and waste products such as carbon dioxide away from muscles




Lesson 10: Blood
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Relate the components of the blood to their functions

Understand how red blood cells are adapted to their function
	Show students an image of a microscope picture of blood (or if possible make a live slide using a USB microscope or other similar device).  Students look at the different components of blood and try to describe them from the image.

Opportunity for practical work It is possible to do the above as a class practical.  Students should now use their own blood or that of a teacher – but cow or pigs blood is sometimes available from an abattoir and can be collected with an anti clotting agent such as sodium citrate.

Students complete a table to illustrate the function of: Red blood cells, white blood cells, platelets and plasma.  (A good source of information is the Website National Blood Service – Components of blood)

Discuss the structure of the red blood cell can how it is adapted to function: contains haemoglobin, no nucleus, biconcave shape for maximum surface area (higher only).  If you have blood available and oxygen you can demonstrate how the blood goes from dull red to bright red when you add oxygen.

EXTENSION If you have blood available you can also observe clotting. 


	Website National Blood Service – Components of blood
	RISK ASSESSMENT Many Local councils advice against the use of human blood in lessons.  Teachers should assess the risk for experiments before proceeding.

Specification Points

B7.2.3. relate the components of the blood to their functions, including:

a. red blood cells – transport oxygen

b. white blood cells – fighting infections

c. platelets – blood clotting at injury sites

d. plasma – transporting nutrients (eg glucose and amino acids), antibodies, hormones and waste (carbon dioxide and urea)

B7.2.4. understand how red blood cells are adapted to their function, limited to:

a. packed with haemoglobin (to bind oxygen)

b. no nucleus (more space for haemoglobin)

c. biconcave shape (increased surface area for oxygen exchange)




Lesson 11: The Heart
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Describe and name the main structures and blood vessels of the heart
	Recap on the structure of the heart from B2 Keeping Healthy.

Show animation with narrative on Website NHLBI Heart Contraction and Blood Flow.  Although some of the language is too advanced this animation nicely covers all of the structure of the heart and the function of the valves (note if the animation is too small use the zoom function on your internet browser).  You may want to stop the animation half way through as heart beat and function of valves is covered next lesson.

Opportunity for practical work Students dissect a heart to look for different structures.  Although students have dissected a heart in B2 Keeping Healthy they need to know significantly more detail in this topic.  Bullock hearts are large enough to be proseccted, and could be used as an alternative if dissection has already been done.   A good demonstration is to attack a rubber pipe to a tap and run water through one of the veins (pulmonary or vena cava) to show the water emerging from the corresponding artery.

Students label a detailed diagram of the heart.
	Website NHLBI Heart Contraction and Blood Flow.  
	RISK ASSESSMENT It is not necessary to use scalpels for this experiment.  Good surgical scissors are just as good and less dangerous for students to use.  Teachers should assess the risk for experiments before proceeding.

Specification Points

B7.2.5. describe and name the main structures and blood vessels of the heart including the left and right atria and ventricles, vena cava, aorta, pulmonary vein, pulmonary artery, coronary arteries and valves




Lesson 12: Heart Beat
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Describe the function of valves in the heart and veins
	Recap the structure of the heart from last lesson.

Show animation with narrative on Website NHLBI Heart Contraction and Blood Flow starting from about half way through to illustrate how the heart beats to pump blood and how the valves open and close.  There is a simpler animation at Website KScience Heart
Students draw up a poster to show the three steps of the heart beat (details not required) and what is happening to the valves at each step.

Discuss that valves are also found in veins to prevent the low pressure blood from flowing backwards.  EXTENSION You may want to link this to the concept of deep vein thrombosis and the dangers of flying.
	Website NHLBI Heart Contraction and Blood Flow
Website KScience Heart
	RISK ASSESSMENT Teachers should assess the risk for experiments before proceeding.

Specification Points

B7.2.6. describe the function of valves in the heart and veins 




Lesson 13: Tissue Fluid (Higher only)
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Understand how tissue fluid is formed in capillary beds and that it assists the exchange of chemicals by diffusion between capillaries and tissues
	Recap on the structure of veins, arteries and capillaries from B2 Keeping Healthy and on the principles of the double circulatory system using the animation of Website Cengage Learning Blood Circulation
Recap on the principles of diffusion and what variable affect the rate of diffusion.

Students should draw or label a diagram of a capillary bed with the key features of a capillary (very narrow – 1 red blood cell can pass through at a time, very thin walls to maximise diffusion).  There is an animation of a capillary bed at Website The Visual MD Blood Vessel in Capillary Bed
Explain how tissue fluid is formed and how it assists the diffusion of molecules between cells and capillaries.

Opportunity for practical work The function of capillaries can be simulating using visking tubing.  This can be used to investigate the diffusion of glucose from inside a capillary to the tissue fluid (testing with Benedict’s solution) or the movement of dissolved gasses demonstrated by using food colouring (e.g. red colouring/carbon dioxide in the water/tissue fluid diffuses into the tubing/capillary)

EXTENSION Discuss the role of tissue fluid in swelling through injury and allergic reactions
	Website Cengage Learning Blood Circulation
Website The Visual MD Blood Vessel in Capillary Bed

	Specification Points

B7.2.7. understand how tissue fluid is formed in capillary beds and that it assists the exchange of chemicals by diffusion between capillaries and tissues, to include oxygen, carbon dioxide, glucose and urea.




Lesson 14: Controlling Body Temperature

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

	Explain how a body maintains a constant temperature

Recall that temperature receptors in the skin detect external temperature and in the brain detect the temperature of the blood

Understand that the brain acts as a processing centre


	Recap on the concept of control systems (receptor – processor – effector) and the process of negative feedback from B2 Keeping Healthy.

Discuss why it is important to maintain a constant temperature.

Discuss the term energy balance and have students identify how energy is being generated (through respiration) and lost (through conduction, convection and radiation – you may need to recap on these physics concepts).

Opportunity for practical work Students engage in some vigorous exercise e.g. 1-2 minutes of star jumps.  Students then use temperature probes/thermometers/ temperate strips to see how the Core body temperature is mostly unchanged (e.g. temperature in mouth and under armpits) while the skin temperature has increased.

Students draw a flow diagram to outline the pathway that signals take from temperature receptors (on the skin and in the brain/hypothalamus) to the co-ordinator – the brain (hypothalamus) to various effectors.

Students suggest what the effectors could be – this is covered in detail in the next two lessons.
	
	Specification Points

B7.3.1. understand that to maintain a constant body temperature, heat gained (including heat released during respiration) is balanced by heat lost

B7.3.2. recall that temperature receptors in the skin detect external temperature

B7.3.3. recall that temperature receptors in the brain (hypothalamus) detect the temperature of the blood

B7.3.4. understand that the brain (hypothalamus) acts as a processing centre, receiving information from the temperature receptors, and sending instructions to trigger the effectors automatically


Lesson 15: Overheating and Heat Stroke

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

	Describe how the body acts to lose heat energy when too warm via sweat glands

Explain the process of vasodilatation

Explain how exercise produces increased sweating, and can produce dehydration.
	Recap on the temperature regulatory system from last lesson.

Discuss what situations could lead to the body becoming too hot (e.g. exercise).  Give some brief symptoms of heat stroke. 

Students describe what happens to an athlete when running the marathon.

Explain how sweating causes a drop in water level in the body which can reduce sweating and lead to an increase in core body temperature.  Discuss how sweat glands are an example of an effector which reduces core temperature.

EXTENSION It’s an interesting fact to know that humans are the sweatiest animals!  Humans have evolved to be very sweaty as we have no real “fur”.  Animals with fur can’t really sweat so animals like dogs pant instead.

Higher Discuss in more detail the process of vasodilatation which leads to more blood flowing through capillaries at the surface of the skin allowing more heat to leave the body (e.g. by radiation).  If possible show students an image taken from an IR camera of a hot and cold person.  Discuss and address the common misconception that blood vessels/capillaries move to the surface of the skin.

Opportunity for practical work This can be a demonstration or done in large groups. Take a data logger with 3 temperature probes attached (you could also use thermometers).  Using an elastic band tie a small piece of cotton wall to the end of each probe.   Leave one cotton wool dry, place the other in water and the third in alcohol.  Observe the drop in temperature as the water and alcohol evaporate.  You can also demonstrate this by placing a small amount of water and alcohol on a student’s skin on their arm and asking the which feels colder? (Warning: Alcohol is flammable and should be kept safe from students)
	
	Specification Points

B7.3.5. recall that effectors include sweat glands and muscles

B7.3.6. understand that at high body temperatures:

a. more sweat is produced by sweat glands which cools the body when it evaporates

b. blood vessels supplying the capillaries of the skin dilate (vasodilation) allowing more blood to flow through skin capillaries which increases heat loss

B7.3.7. explain how exercise produces increased sweating, and can produce dehydration, which may lead to reduced sweating and further increase of core body temperature




Lesson 16: Heat loss and hypothermia

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

	Describe how the body acts to retain and generate heat energy when too warm via rapid muscle contraction

Explain the process of vasoconstriction


	Recap on the temperature regulatory system from last lesson.

Discuss what situations could lead to the body becoming too cold (e.g. very cold external environment).  Define the term hypothermia as when core body temperature falls below 35 degrees (not required in specification). 

Discuss the steps that occur to the body as it loses energy to its environment and the core body temperature falls.  Discuss the role of shivering as rapid muscle contraction which leads to increased respiration in muscle tissue and the heat energy from this is transmitted by the blood to the rest of the body.  Address the common misconception that shivers warm people up because of “friction”.

Higher Give details of how vasoconstriction causes blood not to flow to the surface of the body and remains near the body core organs to retain heat.  Discuss how this eventually leads to frostbite as the extremities are not kept warm enough.

Opportunity for ICT Students use the Website NHS Choices Hypothermia and Website NHS Choices Heat exhaustion and heatstroke to research symptoms and treatments for these disorders.
	Website NHS Choices Hypothermia
Website NHS Choices Heat exhaustion and heatstroke
	Specification Points

B7.3.8. understand that at low body temperatures:

a. the increased rate of respiration stimulated when muscles contract rapidly (shivering) results in some of the energy transferred in respiration warming the surrounding tissues

b. blood vessels supplying the capillaries of the skin constrict (vasoconstriction) restricting blood flow through skin capillaries which reduces heat loss




Lesson 17: Type 1 diabetes

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

	Define the cause and symptoms of Type 1 diabetes

Describe the treatments for Type 1 Diabetes

Understand how simple sugars are absorbed rapidly into the blood stream

Explain how type 1 diabetes can be partially controlled by diet
	Briefly define the two types of diabetes.

Show Video on Website NHS Choices Diabetes, type 1 – Chandler’s Story
Show the ‘explaining diabetes’ animation on the Website Diabetes UK (Stop after the definition of type 1 diabetes).

Define in detail type 1 diabetes as “insulin dependent” diabetes.  Explain that this is cause by the death of the cells in the pancreas which produce insulin.  Type 1 diabetes is treated through the use of insulin injections (not link this to a later lesson about how we use GM bacteria to produce insulin).  Interesting fact diabetes comes from the Latin for sweet fountain – as people used to diagnose diabetes by tasting sugar in the urine.

Opportunity for mathematics Discuss what happens to a person with type 1 diabetes over the course of a day and when they need to inject insulin.  Students can interpret a graph showing how sugar levels in the blood change over the day e.g. after eating and exercise.  Discuss why 30-60 minutes after an injection of insulin a diabetic person often eats a biscuit. 

Describe how sugar is digested by the intestines.  Explain how simple sugars are absorbed much quicker than complex sugars (e.g. starch) and how processed foods and sugary snacks contain a high level of simple sugars. Discuss how a sensible diet helps protect against spikes in blood sugar level.

EXTENSION Recap the process of osmosis and why excessive blood sugar levels from type 1 diabetes can cause damage. 

Opportunity for ICT Students write a leaflet for children/students who find they have type 1 diabetes using websites for research.
	Website NHS Choices Diabetes, type 1 – Chandler’s Story
Website Diabetes UK
	Sensitivity may be required in this issue as students may be diabetic – although many students are happy talking to their class about it.

Specification Points

B7.3.10. understand that high levels of sugar, common in some processed foods, are quickly absorbed into the blood stream, causing a rapid rise in the blood sugar level

B7.3.11. recall that there are two types of diabetes (type 1 and type 2), and that it is particularly late onset diabetes (type 2) which is more likely to arise because of poor diet or obesity

B7.3.12. understand that type 1 diabetes arises when the pancreas stops producing enough of the hormone, insulin, but that type 2 diabetes develops when the body no longer responds to its own insulin or does not make enough insulin

B7.3.13. recall that type 1 diabetes is controlled by insulin injections and that type 2 diabetes can be controlled by diet and exercise

B7.3.14. explain how a diet high in fibre and complex carbohydrates can help to maintain a constant blood sugar level




Lesson 18: Type 2 diabetes

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

	Define the cause and symptoms of Type 2 diabetes

Describe the treatments for Type 2 Diabetes

Explain how type 2 diabetes can be controlled by diet
	Show video on Website NHS Choices Diabetes, type 2 – Graces Story
Show the ‘explaining diabetes’ animation on the Website Diabetes UK (Start after the definition of type 1 diabetes).

Students make a note from the videos of the causes of type 2 diabetes, the symptoms and the treatment/management.

Discuss the causes of type 2 diabetes (e.g. obesity, genetics, over use of pancreas), the symptoms and the treatment/management (e.g. diet control by control of intake or simple sugars and taking in foods with more complex carbohydrates and high fibre).

Opportunity for ICT Students research Type 2 diabetes and write a leaflet about it for the NHS.


	Website NHS Choices Diabetes, type 2 – Graces Story
Website Diabetes UK
	Specification Points

B7.3.11. recall that there are two types of diabetes (type 1 and type 2), and that it is particularly late onset diabetes (type 2) which is more likely to arise because of poor diet or obesity

B7.3.13. recall that type 1 diabetes is controlled by insulin injections and that type 2 diabetes can be controlled by diet and exercise

B7.3.14. explain how a diet high in fibre and complex carbohydrates can help to maintain a constant blood sugar level


Lesson 19: Health lifestyle

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

	Identify factors which contribute to an unhealthy lifestyle

Interpret data on risks associated with an unhealthy lifestyle
	Brainstorm what is meant by a healthy lifestyle and discuss some of the side effects of not leading a healthy lifestyle.

Recap on the definition of BMI and obesity, the significance of Blood Pressure, and the risk factors for cancer, heart disease and Type 2 diabetes.

Split class into groups of 3-4 and give each group a series of Case Study of people with an unhealthy lifestyle.  The students should identify what risks each person has and what they could do to improve.

Case 1: A 35 year old office worked and father of two children, who works in a stressful environment. His long hours often lead to him eating convenience food.  He is slightly overweight (BMI=27).  He enjoys going to the pub once per week with friends (10 units/week).

Case 2: A 20 year old university student.  She smokes 20 cigarettes a day and although not overweight (BMI =21) consumes mostly “junk” food high in fat.  She enjoys drinking in the student bar sometimes to excess (20 units/week)

Case 3: A 50 year old brick layer.  He doesn’t smoke.  He drinks in moderation (2 units/week).  His BMI is 29 (overweight). He enjoys English breakfasts and Steak and chips!

Case 4: A 62 year old woman.  Retired from work.  Doesn’t smoke.  Consumes alcohol in moderation (3 units/week).  Has put on weight since she finished work and is now overweight (BMI =33).
	
	Specification Points

B7.3.15. interpret data on risks associated with an unhealthy lifestyle (limited to poor diet and lack of exercise), including obesity, heart disease, diabetes and some cancers.




Lesson 20: Ecosystems

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

	Define the term ecosystem

Describe a closed loop system and explain how ecosystems are examples
	Use Google Maps or Google Earth to explore the globe looking at different ecosystems (biomes).  Define the term ecosystem.

Describe the features of Rain Forest.  Define the term closed loop system and discuss rain forest as a possible example of this.  Discuss (in a time before the interference of industrialisation) how the inputs and outputs of this system are balanced.

Opportunity for ICT Students start a project to research a detail the ecosystem of the rain forest.  This first section will be to describe the rain forest in its natural state including some examples of species present.
	Website Google Maps
	Specification Points

B7.4.1. recall that a perfect closed loop system is a system that has no waste because the output from one part of the system becomes the input to another part

B7.4.2. understand that an ecosystem is a type of closed loop system since most waste materials are not lost but are used as food or reactants




Lesson 21: Recycling in Ecosystems

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

	Name examples of waste products in natural ecosystems

Understand how these waste products may become food or reactants

Interpret closed loop system diagrams


	Recap on the features of Rain Forest.

Watch video on Website BBC Nature Jungle Storm
Brainstorm with students examples of waste products in a rain forest from the organisms present e.g. Oxygen from photosynthesis, carbon dioxide from respiration, organic matter from dead plant material, dead animal material and faeces.

Students draw a flow chart to show how materials and nutrients flow though the rain forest ecosystem (including Water, Carbon, Nitrogen and Oxygen - exact details of transitions in nutrient cycles are not required) including how waste plant and animal material is recycled.

Practical work/ICT opportunity – use time delay photography to show a basket of vegetables over a couple of weeks.  This can be done using a webcam and simple, free to download software.  An example video here: www.metatube.com/en/videos/27174/fruit-and-vegetable-decomposition-time-lapse/
Discuss that no ecosystem is a perfect closed loop system since some output is always lost, e.g. migration of organisms and loss of nutrients transferred by air or water

Discuss that in stable ecosystems, including rainforests, the output (losses) is balanced by gains.  Discuss how the influence of humans can disrupt this.
	Website BBC Nature Jungle Storm
	Specification Points

B7.4.3. name examples of waste products in natural ecosystems, to include oxygen (from photosynthesis), carbon dioxide (from respiration), and dead organic matter such as fallen petals, leaves and fruits, and faeces

B7.4.4. understand how these waste products may become food or reactants for animals, plants and microorganisms in the ecosystem, including the role of the digestive enzymes of microorganisms

B7.4.5. interpret closed loop system diagrams and data on the storage and movement of chemicals through an ecosystem, including water, carbon, nitrogen and oxygen (Candidates will not be expected to recall details of the nutrient cycles)

B7.4.6. understand that no ecosystem is a perfect closed loop system since some output is always lost, eg migration of organisms and loss of nutrients transferred by air or water

B7.4.7. understand that in stable ecosystems, including rainforests, the output (losses) is balanced by gains


Lesson 22: Ecosystems and biodiversity

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

	Understand why organisms produce large quantities of reproductive structures

Understand how reproductive structures are recycles in the ecosystem


	Show video on Website BBC Nature Fruit and Flowers
Discuss the reasons why plants produce fruit and why they produce so much fruit.  What happens to the nutrients in the fruit after the fruit has been eaten or has fallen and decays?

Discuss other examples of species that produce large amounts of reproductive structures e.g. eggs, sperm, pollen, flowers and fruit.

Discuss how the energy and nutrients used to make these reproductive structures are recycled into the ecosystem.

Opportunity for ICT Students research uses of flowers and fruits from the rainforest in terms of the use by plants, by animals and by humans.
	Website BBC Nature Fruit and Flowers

	Specification Points

B7.4.8. understand why the production of large quantities of reproductive structures, including eggs, sperm, pollen, flowers and fruit, is a necessary strategy for successful reproduction

B7.4.9. understand that, in stable ecosystems, the production of large quantities of these reproductive structures is not wasteful, since the surplus is recycled in the ecosystem




Lesson 23: Soil erosion

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

	Recall the effects of vegetation in a stable ecosystem

Understand how vegetation reduces soil erosion
	Show video on Website BBC Nature Mixed blessing
Discuss the importance of trees and vegetation on the soil in rain forests by:

The contribution of nutrients to the soil

The prevention of soil erosion and prevention of land slides

The maintenance of a stable temperature

The movement of water into the atmosphere to create clouds and rain

How does deforestation affect a rain forest?  What are the reasons for humans to clear rain forests?

Opportunity for ICT Students research the effect of clearance farming in the rain forest on the nutrients level in the soil and the risks of landslides.  Students start with the Website National Geographic Farming the Amazon
	Website National Geographic Farming the Amazon
	Specification Points

B7.4.10. recall that vegetation in stable ecosystems, such as rain forests, prevents soil erosion and extremes of temperature, and promotes cloud formation

B7.4.11. understand that vegetation reduces soil erosion since foliage protects the soil from direct rainfall and roots help to bind the soil together

IaS 6.1, 6.2, 6.3, 6.4, 6.5, 6.6




Lesson 24: Ecosystems and sustainability

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

	Understand that humans depend on natural ecosystems

Understand that human systems are not closed loop systems
	Watch video on Website BBC Nature Living the high life 

Brainstorm the ways in which traditional  human tribes rely on ecosystems to survive e.g. Oxygen, Water, Soils, Mineral Nutrients and food (nutrition), pollination (for agricultural crops), fish and game, while not exploiting the resources. Give examples through history of societies who have not exploited resources sustainably e.g. Native Americans and large mammals, trees and the occupants of Easter Island.

Opportunity for ICT Students research the ways in which a indigenous Amazonian peoples makes use of the rain forest using the Website Povos Indigenas no Brasil.  In northwest of the Amazon rainforest there are 22 different ethnic groups in an area that is located in Brazil , Colombia and Venezuela . These 22 different indigenous groups (Baniwa, Kuripako, Dow, Hupda, Nadöb, Yuhupde, Baré, Warekena, Arapaso, Bará, Barasana, Desana, Karapanã, Kubeo, Makuna, Mirity-tapuya, Pira-tapuya, Siriano, Tariana, Tukano, Tuyuca, Wanana, Tatuyo, Taiwano, Yuruti, Kakwa and Nukak)
Discuss way in which modern industrialized human society is exploiting the rainforest in unsustainable ways.
	Watch video on Website BBC Nature Living the high life 

Website Amazon Charitable Trust
Website Povos Indigenas no Brasil
Website Povos Indigenas no Brasil – Indians and the ecology

	Specification Points

B7.4.12. understand that humans depend on natural ecosystems to provide ‘ecosystem services’, for example providing clean air, water, soil, mineral nutrients, pollination, fish and game

B7.4.13. understand that human systems are not closed loop systems because some waste leaves the system, including non-recycled waste from households, agriculture and industry, and emissions from burning fossil fuels

IaS 6.1, 6.2, 6.3, 6.4, 6.5, 6.6




Lesson 24: Ecosystems and sustainability

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

	Understand that humans depend on natural ecosystems

Understand that human systems are not closed loop systems
	Watch video on Website BBC Nature Living the high life 

Brainstorm the ways in which traditional  human tribes rely on ecosystems to survive e.g. Oxygen, Water, Soils, Mineral Nutrients and food (nutrition), pollination (for agricultural crops), fish and game, while not exploiting the resources. Give examples through history of societies who have not exploited resources sustainably e.g. Native Americans and large mammals, trees and the occupants of Easter Island.

Opportunity for ICT Students research the ways in which a indigenous Amazonian peoples makes use of the rain forest using the Website Povos Indigenas no Brasil.  In northwest of the Amazon rainforest there are 22 different ethnic groups in an area that is located in Brazil , Colombia and Venezuela . These 22 different indigenous groups (Baniwa, Kuripako, Dow, Hupda, Nadöb, Yuhupde, Baré, Warekena, Arapaso, Bará, Barasana, Desana, Karapanã, Kubeo, Makuna, Mirity-tapuya, Pira-tapuya, Siriano, Tariana, Tukano, Tuyuca, Wanana, Tatuyo, Taiwano, Yuruti, Kakwa and Nukak)
Discuss way in which modern industrialized human society is exploiting the rainforest in unsustainable ways.
	Watch video on Website BBC Nature Living the high life 

Website Amazon Charitable Trust
Website Povos Indigenas no Brasil
Website Povos Indigenas no Brasil – Indians and the ecology

	Specification Points

B7.4.12. understand that humans depend on natural ecosystems to provide ‘ecosystem services’, for example providing clean air, water, soil, mineral nutrients, pollination, fish and game

B7.4.13. understand that human systems are not closed loop systems because some waste leaves the system, including non-recycled waste from households, agriculture and industry, and emissions from burning fossil fuels

IaS 6.1, 6.2, 6.3, 6.4, 6.5, 6.6




Lesson 25: Modern agriculture

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

	Understand that some non-recycled waste can build up to harmful levels

Explain the process of bioaccumulation
	Review with students what changes have happened to agriculture in the past 200 years.  How has industrialisation affected it?  Students may have awareness of this from other subjects.

Discuss the use of pesticides, herbicides and fertilisers in modern agriculture and how they are used to improve yields.

Opportunity for practical work Using cards and counters students simulated the effect of bioaccumulation.  Start with 10 cards of insects – each insect consumes food containing 1 counter of pesticides so place a counter on each card.  Place above this 2 sparrow cards.  Each sparrow consumes 5 insects – students move the counters from the insects to the sparrows (so each has 5).  Place down 1 Peregrine falcon card which consumers the 2 sparrows and so the counters transfer (the falcons have 10).  Discuss how DDT in the UK caused the shells of falcons to become brittle and break in the nest.

Higher Discuss how bioaccumulation can impact on human health – through contamination of the food chain.

Opportunity for ICT Students investigate the use and banning in the UK of DDT and its effects of Peregrine Falcons - Website The Canadian Peregrine Foundation Conservation issues is a good site to start with. 
	Website The Canadian Peregrine Foundation Conservation issues

	Specification Points

B7.4.14. understand that some non-recycled waste can build up to harmful levels, including bioaccumulation in food chains
IaS 6.1, 6.2, 6.3, 6.4, 6.5, 6.6




Lesson 26: Eutrophication

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

	Understand that human activity can unbalance natural ecosystems

Explain the process of eutrophication
	Show animation of Website Absorb Chemistry Eutrophication
Discuss how eutrophication caused by over use of fertilisers can unbalance the ecosystem of rivers causing algal blooms.

HIGHER Students make a flow chart or annotate a diagram to show the steps of eutrophication > algal blooms > deoxygenating > stagnation.

Opportunity for practical work Student set up algal cultures (some algae from a pond is good enough) and grow in different concentrations of Potassium Nitrate to see the effect of fertiliser on growth.
	Website Absorb Chemistry Eutrophication

	Specification Points

B7.4.15. understand that human activity can unbalance natural ecosystems by altering the inputs and outputs, and that this leads to change

B7.4.16. describe and explain the process of eutrophication

IaS 6.1, 6.2, 6.3, 6.4, 6.5, 6.6




Lesson 27: Unsustainable use of ecosystems
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Describe the environmental impact of removing biomass from natural closed loop systems for human use

Explain the impact of human agriculture and farming

Understand how human activity can be sustainable


	Review students understanding of Slash and Burn farming and other clearance farming.

Discuss why there is an economic incentive for farmers in south America to clear rainforest to grow “cash” crops such as coffee and cocoa (or even narcotic drugs) or to raise livestock for meat.  Discuss the reasons for growing cash crops e.g. demand by the western worlds for this produce, improving standards of living for local populace.

Opportunity for ICT Students research the effect of clearance farming of the balance of the ecosystem looking at particular questions:

-How is the fertility of the soil affected?

-How does this affect biodiversity?

-What other environmental impacts does this have (silting rivers, mud slides etc)

-How can farming be made sustainable?

Website Mongabay Sustainable Development and Website Mongabay Agriculture in the rainforrest are excellent places to start.

Opportunity for practical work Split the class into small groups of 3-4.  In each group the students take on a role and debate the use of clearance farming from that perspective:

The European consumer – e.g. someone who buys a bar of chocolate

The European business e.g. Cadbury

The South American government minister for trade

The South American cocoa farmer

Rain Forrest Conservationist

Indigenous people
	Website Mongabay Sustainable Development
Website Mongabay Agriculture in the rainforrest
	Specification Points

B7.4.17. describe the environmental impact of removing biomass from natural closed loop systems for human use, to include unsustainable timber harvesting and fishing

B7.4.18. explain the impact of replacing vegetation in natural ecosystems with agricultural crops and livestock, to include the loss of biodiversity, silting of rivers and desertification

B7.4.19. understand that the use of natural resources by humans can only be sustainable if used at a rate at which they can be replaced

IaS 6.1, 6.2, 6.3, 6.4, 6.5, 6.6




Lesson 28: Fossil fuels and sustainability
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Understand how use of fuels can be sustainable

Understand why the use of crude oil does not fulfil the requirements of a closed loop system
	Show video on Website Green TV Carbon Neutral City
Recap on student’s knowledge of fossil fuels.  How are they formed?  How long do they take to form?

Students estimate how many ways they have used fossil fuels today e.g. transport, electricity, plastics, cosmetics

Discuss how the use of fossil fuels in unsustainable and does not fulfil the requirements of a closed loop system.

Opportunity for ICT Students research the term carbon neutral and how some businesses “offset” their carbon emissions by planting trees.  How might their school become a carbon neutral operation? Website The Carbon Neutral Company and Website Window2Universe What is carbon neutral? are a good starting point.
	Website The Carbon Neutral Company
Website Window2Universe What is carbon neutral?
	Specification Points

B7.4.19. understand that the use of natural resources by humans can only be sustainable if used at a rate at which they can be replaced

B7.4.20. understand why the use of crude oil does not fulfil the requirements of a closed loop system, including:

a. crude oil takes millions of years to form from the decay of dead organisms

b. energy released from burning crude oil originated from the Sun when these organisms were alive (‘fossil sunlight energy’)

IaS 6.1, 6.2, 6.3, 6.4, 6.5, 6.6




Lesson 29: Renewable and Bio fuels
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Define the term bio fuel

Explain the concept of carbon neutral

Understand that the use of natural resources by humans can only be sustainable if used at a rate at which they can be replaced
	Show video on Website BBC News Chip fat helps London firm meet green targets
Discuss what carbon neutral bio fuels are giving examples e.g. oils and ethanol.  Discuss the role of the sun as the source of energy for natural eco-systems and for producing bio fuels.

Students draw a flow chart to show the pathway that carbon and energy from light takes in the production and burning of carbon neutral bio fuels.  Discuss how carbon neutral fuels are often not carbon neutral due to factors such as construction and transport.

Show Video of Website BBC News Controversy over the EU system to measure bio fuels
Opportunity for ICT Students research how bio fuels are being used today and how they can be sustainable.  Also students can look at issues of bio fuels e.g. bio fuels causing increase in food prices and causes destruction of wild habitats.

Opportunity for practical work Teachers can demonstrate the burning of small amounts of oil from different course to see which contains the most energy.
	Website BBC News Chip fat helps London firm meet green targets
Website BBC News Controversy over the EU system to measure bio fuels
	Specification Points

B7.4.19. understand that the use of natural resources by humans can only be sustainable if used at a rate at which they can be replaced

B7.4.22. describe the role of sunlight as a sustainable source of energy for natural ecosystems and sustainable agriculture

IaS 6.1, 6.2, 6.3, 6.4, 6.5, 6.6




Lesson 30: Sustainable forestry
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Understand how timber production can be sustainable

Understand the tensions between conserving natural ecosystems and the needs of local human communities


	Students brainstorm the number of uses of natural timber e.g. buildings, paper etc.

Show video on Website National Geographic Sustainable Logging
Opportunity for ICT Students compare the use of timber from Scottish forestry commission timber farms with logging from rainforests and how it can be made sustainable.  Also students can research in which ways the western world tries to control the import of timber form illegal logging.  Website Forestry Commission Procuring Sustainable Timber and Website Mongabay Sustainable Logging in the Rainforest are a good starting point.

Discuss how economic pressures in South American countries make illegal logging economically attractive despite the threat to ecosystems.


	Website Forestry Commission
Website Forestry Commission Procuring Sustainable Timber
Website Mongabay Sustainable Logging in the Rainforest
	Specification Points

B7.4.21. recall and understand solutions to allow sustainable harvesting of natural resources such as timber and fish, including the use of quotas and restocking/replanting

B7.4.23. understand the tensions between conserving natural ecosystems and the needs of local human communities.

IaS 6.1, 6.2, 6.3, 6.4, 6.5, 6.6




Lesson 31: Sustainable fishing
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Understand how fishing can be sustainable

Understand the tensions between conserving natural ecosystems and the needs of local human communities


	Show video on Website BBC News Tuna being 'fished to extinction'
Show video on Website BBC News Low fish quotas 'make no sense'
Discuss how the issue of fishing is emotive on both sides of the argument and how many people’s livelihoods and towns economies depend of fishing

Opportunity for ICT Split students into small groups of 3-4.  Half of the students research the argument for setting lower fishing quotas, and the other half of the student’s research from the fishermen’s point of view to increase quotas.

Opportunity for practical work In the small groups students debate the issue from the two sides. Once they have debated the issue the activity can be scale up to the whole class.  At the end of the activity students stand on an “opinion line” where if they agree with setting lower quotas they stand towards one end of the room and if they agree with higher quotas stand towards the other end of the room.  
	Website BBC News Tuna being 'fished to extinction'
Website BBC News Low fish quotas 'make no sense'
	Specification Points

B7.4.21. recall and understand solutions to allow sustainable harvesting of natural resources such as timber and fish, including the use of quotas and restocking/replanting

B7.4.23. understand the tensions between conserving natural ecosystems and the needs of local human communities.

IaS 6.1, 6.2, 6.3, 6.4, 6.5, 6.6




Lesson 32: Biotechnology: Using bacteria
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Recall the features of bacteria that make them ideal for industrial and genetic processes
	Give students a revision activity with a diagram of a bacterium for them to label.

Review the previous lesson on type I diabetes and the role of insulin.

Discuss the development of insulin therapy which started using pig pancreases.  The gene for insulin was isolated and the first recombinant insulin was produced in 1980 (Website DiabetesHealth The history of human insulin).

Opportunity for ICT Students go to Website Google Timeline of Insulin and make a presentation of the history of insulin.

Discuss the benefits of using bacteria for producing proteins.

Give some other examples of proteins produces e.g. digestive enzymes for washing powder.
	Website DiabetesHealth The history of human insulin
Website Google Timeline of Insulin
	Specification Points

B7.5.1. recall the features of bacteria that make them ideal for industrial and genetic processes to include:

a. rapid reproduction

b. presence of plasmids

c. simple biochemistry

d. ability to make complex molecules

e. lack of ethical concerns in their culture




Lesson 33: Biotechnology: Genetic modification and insulin
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Define genetic modification

Recall the steps in genetic modification using bacteria

Recall examples of the application of genetic modification in bacteria
	Define the term genetic modification as the addition or deletion of genes in an organism.

Show animation on Website ABPI Schools Genetic engineering to produce insulin.

Students draw out a flow chart of the steps.  (Students could use a card sort for this – or even make their own animation on PowerPoint)

Discuss other ways in which genetic modification can be used for bacterial synthesis (Leads to next lesson)


	Website ABPI Schools Genetic engineering to produce insulin.
	Specification Points

B7.5.3. recall that genetic modification is where a gene from one organism is transferred to another and continues to work

B7.5.4. recall the main steps in genetic modification as:

a. isolating and replicating the required gene

b. putting the gene into a suitable vector (virus or plasmid)

c. using the vector to insert the gene into a new cell

d. selecting the modified individuals

B7.5.5. recall examples of the application of genetic modification, to include:

a. bacterial synthesis of medicines, for example insulin


Lesson 34: Biotechnology: Fermentation
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Understand that bacteria and fungi can be grown on a large scale (fermentation)
	Define the term fermentation as using micro-organisms to produce a useful product.  Review anaerobic respiration as a form of fermentation.

If possible show a variety of products e.g. empty box of antibiotics, a wrapper from a food product made from quorn vegetarian cheese and some washing powder.

Opportunity for ICT Split the class into groups of four.  One person in each group researches how micro-organisms are used in the production of one of the above four products.  Afterwards the members of the group take it in turns to feed back to the group. (Some good websites to start with are Website Quorn and Website What is Myoprotein)
	Website Quorn
Website What is Myoprotein
	Specification Points

B7.5.2. understand that bacteria and fungi can be grown on a large scale (fermentation) to include production of:

a. antibiotics and other medicines

b. single-cell protein

c. enzymes for food processing, for example chymosin as a vegetarian substitute for rennet

d. enzymes for commercial products, such as washing powders and to make biofuels




Lesson 35: Biotechnology: Genetic engineering and plants
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Define genetic engineering

Recall the main steps in genetic modification or plants

recall examples of the application of genetic modification in plants
	Recap on the definition of genetic modification as the addition or deletion of genes in an organism

Brainstorm reasons why Biologists would want to genetically engineer plants.

Watch video on Website BBC News How to create a GM Plant
Show Animation Food Standards Agency GM Plants: How it’s done
Students make a flowchart or a PowerPoint animation to show the steps of making a GM plant.

Opportunity for ICT Students research one application of GM plants (e.g. BT Corn, Roundup Ready Soya, Golden Rice, Flavr Savr tomato)


	Website BBC News How to create a GM Plant
Animation Food Standards Agency GM Plants: How it’s done
	Specification Points

B7.5.3. recall that genetic modification is where a gene from one organism is transferred to another and continues to work

B7.5.4. recall the main steps in genetic modification as:

a. isolating and replicating the required gene

b. putting the gene into a suitable vector (virus or plasmid)

c. using the vector to insert the gene into a new cell

d. selecting the modified individuals

B7.5.5. recall examples of the application of genetic modification, to include:

b. herbicide resistance in crop plants


Lesson 36: Biotechnology: Genetic testing
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Understand and explain the use of DNA technology in genetic testing
	Higher lesson only

Recap on students knowledge of DNA, genes and disease

Watch video on Website BBC News Genetic testing brings heart hope
Discuss how genetic technology can test for different alleles that cause diseases

Show Animation Sumanas Inc Separating Fragments of DNA by Gel Electrophoresis (some of this is at a too high a level but can be simplified)

Students draw a flow chart to show the steps:

a. isolation of a DNA sample from white blood cells

b. production of a gene probe labelled with a fluorescent chemical

c. addition of the labelled gene probe (marker) to the DNA sample

d. use of UV to detect the marker and therefore indicate the position of the gene or the presence of a specific allele in the DNA sample

Opportunity for mathematics Understand the proportional link between size of fragment and distance travelled in an electrophoresis gel. 

Discuss how the gene probe has a complementary sequence to the target gene.  Students can predict the sequence of a probe for a certain allele.
	Website BBC News Genetic testing brings heart hope
Animation Sumanas Inc Separating Fragments of DNA by Gel Electrophoresis

	Specification Points

B7.5.6. understand and explain the use of DNA technology in genetic testing, to include:

a. isolation of a DNA sample from white blood cells

b. production of a gene probe labelled with a fluorescent chemical

c. addition of the labelled gene probe (marker) to the DNA sample

d. use of UV to detect the marker and therefore indicate the position of the gene or the presence of a specific allele in the DNA sample




Lesson 37: Biotechnology: Nanotechnology
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Define nanotechnology

Describe the application of nanotechnology
	Define the term nanotechnology by simply artificial structures at the nano-meter scale.

Opportunity for mathematics Define a nanometre and ask students to express 1 nm in the unit mm. 

Students watch video on Website Discovery News Nanotech Rewards
Students draw from the video some uses of nanotechnology.

Show a Picture Carbon Nanotube
Opportunity for ICT Students research one potential use for nanotechnology.  Website Institute of Nanotechnology What is nano? Is a good place to start.

Discuss how some people are concerned about Nanotechnology.  Show video of Website Discovery News Nanotech Risks.


	Website Discovery News Nanotech Rewards
Picture Carbon Nanotube
Website Discovery News Nanotech Risks
Website Institute of Nanotechnology What is nano?
	Specification Points

B7.5.7. recall that nanotechnology involves structures that are about the same size as some molecules

B7.5.8. describe the application of nanotechnology in the food industry, including food packaging which can increase shelf life and detect contaminants

IaS 5.1, 5.2, 5.3




Lesson 38: Biotechnology: Stem cells
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Define the term stem cell

Describe the source of stem cells

Describe applications of stem cell technology
	Watch video on Website BBC News What are Stem Cells?
Recap on stem cells from earlier work in B2 and B5.

Watch video on Website BBC News First trial of embryonic stem cells in humans
Discuss how human embryonic stem cells could be used to cure spinal injury (and why can’t our bodies heal from this on their own)

EXTENSION Show Animation Sumanas Inc Human Embryonic Stem Cells (more detailed than required)

Opportunity for ICT Students research a news article describing the use of stem cells for direct uses e.g.

Bone marrow for leukaemia treatment

Organ Culture (growing a new bladder is an example)

Skin grafts for burns

Treatment for Type 1 diabetes

Treatment for Parkinson’s

Treatment for AMD (Advanced Macular Degeneration)
	Website BBC News What are Stem Cells?
Website BBC News First trial of embryonic stem cells in humans
	Specification Points

B7.5.9. describe applications of stem cell technology in tissue and organ culture, including the treatment of leukaemia and the potential to treat spinal cord injuries

IaS 5.1, 5.2, 5.3




Lesson 39: Biotechnology: Biomedical engineering
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Define the term biomedical engineering

Describe the role of biomedical engineering
	Define the term Bio-medical engineering and the use of materials to replace and repair biological tissues or organs.

Discuss the links between Bio-medical engineering and GCSE D&T Resistance Materials.

Recap the role of heart vales and discuss how they can be damaged and the danger of damaged valves.

Show video on Webpage NHS Choices Aortic valve replacement 

Opportunity for ICT Students research one of the following topics.

Bioplastic bone replacement

Valve replacement

Pacemakers

Artificial Lenses (cataract surgery)

Spray on Skin
	NHS Choices Aortic valve replacement
	Specification Points

B7.5.10. describe the role of biomedical engineering in pacemakers and the replacement of faulty heart valves.

IaS 5.1, 5.2, 5.3




Sample Lesson Plan

GCSE 21st Century Science Biology A J243
Module B7: Further Biology
The Skeleton
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 role of the human skeleton for support, movement and protection
	

	Objective 2
	Describe how the properties of bone help the above functions
	


Recap of Previous Experience and Prior Knowledge

Key stage 3 knowledge of bones and the skeleton

Content

	Time
	Content

	10 minutes
	Either use a model skeleton or go to the Website Google Body and show the human skeleton.

EXTENSION As a good intro you can quiz the students on how many bones in the body they can name (although this is not required by the specification)

	10 minutes
	Discuss and illustrate with a model the main functions of the human skeleton: Protection, Support and anchorage for movement.



	10 minutes
	Opportunity for practical work Students exam bones and discusses them from a materials point of view.  Students look at chicken bones which have either been treated in 1M Acetic Acid for a few days (removes the calcium salts) to make them soft or heated in an oven (removes collegen/cartilage)



	20 Minutes
	EXTENSION Opportunity for ICT Students research hip replacement surgery (Website Edheads Virtual Hip Replacement Surgery) or teacher can project the animation


Consolidation
	Time
	Content

	10 minutes
	The animation on the Website BBC Science and Nature Interactive body – Skeleton makes a good plenary activity.
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