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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.
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Sample Scheme of Work

GCSE Gateway Science Biology B J263
Module B1: Understanding Organisms
Topic: B1a Fitness and health
Suggested Teaching Time: 2 Hours

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

	Fitness and health
· Blood pressure and how to measure it
· Fitness and its link to blood pressure.
· Types of fitness (HT)


	General discussion to test prior knowledge on blood pressure, health and fitness – question and answer.
Show diagram of arteries and explain blood pressure. Emphasise that it is the force of the contraction of the heart pushing blood through the vessels that causes blood pressure.
Measure blood pressure.
Discuss differences and the factors that affect blood pressure.
Pupils can measure BP before and after exercise and look at the differences between the two. This can be used to elicit ideas about how the cardiovascular system adapts to exercise.
Students make guided notes on blood pressure.
Link blood pressure to fitness and ensure understanding of the difference between fitness and health (Use Sir Steve Redgrave as example show him rowing  when he is fit and healthy and then discuss what happens when he gets the flu – he is still fit but not healthy).
Discuss what the consequences and causes of high blood pressure are to link to next lessons.
To introduce fitness pupils could be given different activities to cover each type of fitness – strength- lifting a heavy weight (BE AWARE OF HEALTH AND SAFETY ISSUES).  Stamina (running on the spot for several mins), flexibility (touching toes), agility (jumping side to side quickly), speed (sprinting across playground). 
Pupils then write down an example of a sport that requires a high level of each type of fitness (HT).
	Blood pressure monitors.
Heart models.
For effects of high blood pressure:

www.youtube.com/watch?v=tamlbclsucq
For Steve Redgrave video:

www.youtube.com/watch?v=757k1ih0ug8
If available, pupils could be taken into a gym/sports hall to complete the activities in the lesson.
	If BP monitors are not available, a short video could be used to show BP being taken (Youtube).
If available, pupils could be taken to a fitness centre and asked to complete a question sheet on their return to cover the learning outcomes.
Any activity needs to be carefully monitored for health and safety.



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

	
	Pupils could be asked to design a poster or leaflet promoting a healthier lifestyle.
Plenary.
Pupils could be given two examples; one of a person with a healthy diet and lifestyle (regular exercise etc) and then one person who has an unhealthy lifestyle. They then match up consequences eg stroke, kidney damage, normal blood pressure to the correct person.
	
	

	Heart disease
· Causes of heart disease
· Symptoms of heart disease
· Effects of high blood pressure
	Show pictures of diseased hearts/arteries and ask pupils to suggest what causes heart disease.
Discuss heart disease being the most common cause of death.
Show pupils a graph 
Produce key words for heart disease and ensure understanding:

· Cholesterol 
· Plaque- other key word to include –– caused by build up of cholesterol
· Thrombosis (HT) 
· Salt
· Carbon monoxide (HT) – link to reduced oxygen carrying capacity of blood and heart working harder to pump more blood to compensate
· Smoking.
Hand out assorted bits of information about heart and artery disease appropriate to level of pupils.
Pupils to work in groups to produce a guide to the development of heart disease.
Pupils present their work to each other and come up with a class set of ‘ways to prevent heart disease.
Consumer affairs website could be used for pupils to read and highlight key points from the article.
Pupils can be shown graphs/information on incidence of heart disease in UK (see website opposite) and asked to summarise what changes have happened and why they have happened. 
	www.nhlbi.nih.gov/health/dci/diseases/cad/cadwhatis.html
http://kidshealth.org/kid/grownup/conditions/heart_disease.html
www.patientlinx.com/highcholesterol/highcholesterosymptoms.cfm
For effects of high blood pressure:
www.youtube.com/watch?v=tamlbclsucq
(if not used in lesson 1)
Higher ability pupils:
For link between fat and heart disease see:
www.consumeraffairs.com/news04/2007/03/trans
_fat_heart_disease.html
For information and data regarding changing incidence of heart disease in UK:
http://www.walthamforest.nhs.uk/en/your-health/determinants-of-health-200910/health-inequalities-in-waltham-forest/mortality-rates/coronary-heart-disease-death-rates/?mode=text
	Pupils could research heart disease its causes and effects online ICT.
Higher ability pupils could be asked to analyse data on heart disease as part of the sources of information.


Topic: B1b Human health and diet
Suggested Teaching Time: 2 Hours

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

	Proteins carbohydrates and fats
· Uses of macronutrients
· Food tests
· Components of a balanced diet.
	Give students a quick quiz to recall KS3 knowledge and understanding of proteins carbohydrates and fats.
Explain structure and function of protein carbohydrates and fats.
Explain that carbohydrates are stored as glycogen in the liver or converted to fats and fats are stored under the skin and as fatty tissue but proteins are not stored. (Higher tier only)
Distinguish between micro and macro nutrients through Q and A. And explain why humans need
· Vitamin c
· Iron
· Protein
· Carbohydrates
· Fats
· Water
· Fibre.
Examples could be given of glucose, amino acids, fatty acids, protein, starch and for pupils to sort into ‘small’ and ‘large’ molecules. 
Simple food tests could be carried out including for protein, sugars and starch.

Carry out an experiment to compare the energy content of different cereal types.
Discuss a healthy balanced diet. Examples could be given of the diet of Usain Bolt and why his is healthy for him but wouldn’t be for most people. Pupils to write a definition of a balanced diet. – could use key words to help them for lower ability pupils. 
Discuss why certain people need higher levels of certain food groups  - e.g. Protein for teenagers and body builders.
	A wide variety of food packaging.
The ‘healthy diet plate’ can be found on www.eatingwellonline.co.uk/whats-a-balanced-diet/
This article can be used to help with the activity to design healthy diets for the Simpsons:
www.thesun.co.uk/sol/homepage/woman/health/
health/2440207/how-the-simpsons-can-teach-us-better-eating-habits.html

	Be careful discussing diet issues with pupils who may be sensitive to this eg overweight/underweight/eating disorders. Use fictional examples if necessary. 
If carrying out the energy content of food practical (burning foods) ensure that none of the products contain nuts or nut derivatives in case of nut allergy.


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

	
	Discuss how balanced diet varies with religion, personal choice (linking to vegan and vegetarian, medical issues such as allergies).
Use the healthy diet plate to design a healthy days diet for all of the Simpsons.
Various diets could be given of different people (healthy and balanced, fatty diet, vegetarian diet, diet lacking vitamins and minerals) and pupils could analyse each diet to suggest whether it is balanced and if not how it could be improved. They could draw what they think the person who ate this diet would look like. 
Homework could be to record their diet for one week and analyse it using the healthy diet plate.
	
	

	Obesity and deficiency
· Causes of obesity
· Effects of dietary deficiency
· Prevention of obesity and deficiency.
	Start the lesson by talking about BMI. Could be through q and a or a news broadcast about BMI used to elicit ideas.
Pupils will need to practise using the formula to calculate BMI. They can measure their own height and body mass and work out their own BMI or can be given hypothetical data and determine what category the results put them/the person into. 
Pupils could be asked to describe the likely health risks of a very high BMI such as arthritis, heart disease etc
Pupils will also need to practise calculating their EAR for protein using the formula and body mass measurements. This could be done as homework.
Higher tier only: pupils research the meanings of the terms ‘first class’ proteins (from animals) and ‘second class proteins’ (from plants) and explain what the difference between them is in essential amino acids. 
Split the class into two groups
Group 1 have resources on obesity and group 2 have resources on deficiency diseases (Kwashiokor)
Deliver a short session on obesity to the obesity group, meanwhile the deficiency group can either watch a video on protein deficiency or read about the disease.
	News clip for starter (needs to be stopped short of the end)

www.youtube.com/watch?v=qyc8o1vycd8
Www.youtube.com/watch?v=znzxrtaxu4o&feature=related
Deficiency resources:

This youtube clip can be used for the deficiency group www.youtube.com/watch?v=r0p8yvfzefa
The following website has a sheet which could be adapted ‘guiding questions for research’ www.pbs.org/newshour/extra/teachers/lessonplans/health/sudan_health_handout.pdf
Obesity resources:
www.cyh.com/healthtopics/healthtopicdetailskids.aspx?p=335&np=152&id=2462
Measuring tapes/metre rulers/height measuring device.
Weighing scales to measure pupils mass.
	The video may not be suitable for lower abilities and/or sensitive groups. There are many alternative videos on youtube.
Be aware that pupils may feel uncomfortable measuring their own BMI, groups should be carefully chosen and pupils reassured at al stages.
All of these activities could be carried out in an ICT suite.
The news reports on malnutrition could be videoed and used as part of an assembly.
Any activities which allow pupils to interact with source material could be used – lower ability groups may need more direct guidance through worksheets.
Careful with pupils interpreting their BMI categories – any pupils in the overweight/obese categories might be embarrassed in front of peers.


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

	
	Swap over and use a large map to describe malnutrition, especially protein and where is occurs with the deficiency group. After this, pupils work in groups of four to prepare a ‘news report’ on malnutrition explaining why it is an issue, where is it an issue and the results. Must refer to protein specifically.
Pupils in this group could be given a map of the world with areas where Kwashiorkor is most prevalent alongside images of the conditions in these countries and conclude why malnutrition is more common there.

Meanwhile the obesity group will use the short teaching session plus other resources to produce resources to teach younger pupils about the need for staying a healthy weight eg board games, leaflets etc depending on ability. Must use the key words of BMI. 

At the end of the lesson, pupils should be given the opportunity to show their news reports and also to look at the obesity resources.

Homework: Pupils could be asked to compare diets from across the world and produce a slideshow or poster linking obesity to areas of the world and trying to explain why.
Pupils could alternatively be asked to produce and information leaflet on the links between obesity and disease (heart disease, breast cancer, arthritis and diabetes).
	
	


Topic: B1c Staying healthy
Suggested Teaching Time: 5-4 Hours

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

	Pathogens and causes of disease
· Types of pathogen
· Classification of disease by pathogen.
· How diseases are spread
	Lead a group session on what illnesses pupils or their families may have had.
Pupils could be shown images (see ‘sciencephoto’ website) of virus, bacteria, fungi and protozoa and they have to match the pictures the name of the type of microorganism.
Write these as a list on the board and see if pupils can group them into virus/bacteria/other/both (a Venn diagram could be filled in) ensure misconceptions are dealt with.
Discuss the differences between infectious and non infectious.
Pupils could be given examples of names of diseases and they sort them into infectious and non infectious diseases. 
Explain that diseases are caused by 4 main kinds of pathogen; protozoa, fungi, bacteria, virus.
Set up agar plates either using washed and unwashed fingers or samples from around the room. 
Describe diseases caused by each of the pathogens.
Carry out the HCL and water demo to show spread of infectious disease.
Describe and explain how malaria and other diseases are spread.
Video from youtube shown to illustrate the lifecycle and effects of malaria.
Pupils could use the video to help them match up definitions for key terms ‘vector’, ‘parasite’ ‘host’.
Article mentioning cheryl cole catching malaria could be used to discuss with pupils and link to real life examples they might have seen in the news.
	Agar plates.
The website below has the procedure for the acid/alkali disease spread activity.  
www.csiro.au/helix/sciencemail/activities/infection.html
http://sciencephoto.com/
www.youtube.com/watch?v=szlfndj0tfe
For a diagram of the mosquito life cycle
www.amcdsjc.org/mosquito-info/metamorphosis.aspx
For Cheryl Cole malaria article:
www.dailymail.co.uk/tvshowbiz/article-1292341/cheryl-coles-malaria-scare-holiday-illness-puts-singer-hospital.html
	Pupils must know: protozoa – malaria.
Cholera = bacteria.
Athletes foot = fungus.
Flu = virus.
Agar plates should be set up and left for at least 4 days and CLEAPPS regulations for sealing and disposal followed.
Pupils will often wrongly assume antibiotics will kill viruses. This can be addressed by giving pupils an example of someone suffering from flu or a cold and asking them to suggest what treatments or help the patient should be given. Key idea is antibiotics will not kill a viral infection.


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

	
	By examining a diagram of the lifecycle of mosquitoes pupils suggest ways in which this can be used to help control/reduce the spread of infections – eg by draining stagnant water etc. (HT)
Homework: Pupils write a news article about malaria explaining its cause, effects, treatment and prognosis.
	
	

	Prevention of disease
· Hygiene
· Healthy diet and it’s link to prevention of disease
· Vaccination 
	Show a short video on good hygiene.
Ask pupils to work in pairs to produce their own list for preventing diseases, especially infectious. Discuss these and pupils produce guided notes to support.
Ask pupils again in pairs to label areas on a blank diagram of a body that are defences against disease. Show a completed diagram and discuss each of the defences.
Link back to ideas about healthy diet and lack of disease and ask pupils to look at leaflets about vitamins and/or packaging of vitamin tablets and other alternative health products.
Ask them to make notes on diseases, which could be caused by a lack of nutrients.
	The link
www.guardian.co.uk/world/video/2009/apr/30/swine-flu-advice
Has the government issued advert showing how to prevent flu.

The following has a good blank body diagram for the activity.
Www.self-guided.com/images/sbi-body-scan-diagram.jpg
Leaflets on vitamins (available from boots).
Empty vitamin packaging.

	This lesson easily translates to a research lesson in an ICT suite.

	Cancer and non infectious disease
· Types of cancer
· Causes of cancer including carcinogens and genetic effects
· Lifestyle and cancer risk
· Treatments for cancer
· Difference between benign and malignant tumours.
	Start with the word ‘cancer’ on the board or on A3 sheets. Ask pupils to feed back what words come to mind when they see the word (or write on the sheet in groups).
Have a class discussion about the words they think of.
Show images of different tumours/types of cancer (eg skin cancer, lung cancer, breast cancer, liver cancer etc) and get pupils to identify which disease they think each person has got. 
It may be worth showing a picture of an apparently healthy person who has cancer to demonstrate that cancer does not automatically mean death.

	For cancer explanation video
www.youtube.com/watch?v=j_wrpa2b5xi
For examples of concept cartoons see
www.conceptcartoons.com/science/examples_ski.html
One for cancer would need to be created as appropriate.

	Due to the sensitive nature of this topic it may be necessary to change the focus to an extra one on immunisation or drug testing instead though pupils must know how the development of cancer may be influenced by diet and exposure to other environmental causes.


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

	
	Pupils then link the types of cancer to the different lifestyles of the people (heavy smoker, regular sunbather, alcoholic).
Use a concept cartoon to illustrate misconceptions about cancer.
They then suggest ways in which the lifestyle of each person could have been improved to reduce the risk of them getting cancer in the first place – eg quit smoking, more exercise.
Show pupils the video – cancer.
Higher tier only: get them to define the difference between benign and malignant tumours and what happens to cells when we have cancer. 
Pupils can be shown graphs of cancer survival rates for different cancers and asked to write a conclusion as to what the graph shows and why certain cancers have better survival rates than others.
	
	

	Immunisation and testing of drugs
· History of vaccines
· Social issues with vaccination
· Herd immunity
· How drugs can be used to fight disease
· How vaccines work.
	Show pictures of a cow, a sugar lump, someone with measles and a needle and ask pupils to work out the link.
Use the starter to introduce the topic of immunisation and ask pupils to explain why they might need to be immunised. (recall from KS3)
Explain how pathogens cause the symptoms of disease and the progress of such diseases ask pupils to make guided notes with diagrams.
Describe how pathogens are destroyed by the immune system and explain antigens and antibodies.
Pupils could be shown images of white blood cells engulfing bacteria and white cells producing antibodies and discuss with class what they think the images show.

They could then label diagrams showing WBC engulfing bacteria and antibody attacking pathogens to develop their understanding. 
Alternatively they could make plasticine models of the process and label them to show the key features/processes.
	The video below provides a great ‘song’ with words which explains some of the reasons for vaccination and can be played at any point appropriate during the lesson.
www.youtube.com/watch?v=u1xw0ob5bqs
The following UPD8 activity will help in this lesson:
www.upd8.org.uk/activity/123/mmr.html
See http://sciencephoto.com for images of white blood cell
Useful for MRSA info:

http://hcd2.bupa.co.uk/fact_sheets/html/mrsa.html#3

	Though the UPD8 activity is aimed at higher KS3 it is a good link between immunisation and testing of drugs, higher level source materials could be used with a similar activity also videos appropriate to the activity could be used instead of written material.
Pupils will often wrongly assume antibiotics will kill viruses. This can be addressed by giving pupils an example of someone suffering from flu or a cold and asking them to suggest what treatments or help the patient should be given. Key idea is antibiotics will not kill a viral infection.

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

	
	Pupils could be given a card sort of the key stages in the immunisation process and asked to sort them into the correct order.
Pupils could match key terms and definitions to explain the difference between passive and active immunity using examples to illustrate each process. 
Describe and discuss the benefits and risks of immunisation and ask pupils to consider in small groups the advantages and disadvantages of immunisation.
Carry out the UPD8 activity (MMR).
Higher tier: Use bupa website for info:
Using MRSA as an example, pupils can suggest why over use of antibiotics is producing resistant strains. 
Homework : Pupils could be given a case study of a person who is suffering from a bacteria l or fungal infection. Using keywords given to them (symptoms, treatments, antibiotics, bacteria, infection etc)  they have to write a paragraph to link all of the keywords together to develop their understanding this will consolidate all ideas on disease – key point they understand antibiotics kill bacteria and fungi but not viruses and how disease can be transmitted.
	
	

	Immunisation and testing of drugs
· Testing drugs
· Processes involved in getting a drug to market.
· Animal testing
· Placebos
	Ask pupils how they know a drug is safe – whom do they trust?

Tell pupils they are scientists in charge of making sure a new antiflu drug is safe. How would they go about it? Ask them to produce a flow diagram.
Link to idea of trialling drugs and carry out second upd8 activity.
Pupils could use the internet to research and produce a powerpoint presentation on key ways of testing the drug to include animals, human tissue, computer models. (ICT)
Higher tier
Pupils could extend their research and presentation to explain what blind and double blind trials are and what placebos are. 
	www.youtube.com/watch?v=r3rbnlbomx4
UPD8 activity looking at double blind trials
www.upd8.org.uk/activity/170/double-blind.html

	For the flow diagram exercise, lower ability pupils could be provided with a series of statements to arrange into the correct order.
Discussions about animal testing could be substituted for discussions about testing on humans?
Ensure higher tier pupils are aware of the benefits of each type of drug testing 


Topic: B1d The nervous system
Suggested Teaching Time: 2 Hours

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

	The eye and senses
· The five senses
· How the eye works
· Structure of the eye
· Binocular vision
· Long and short sightedness
· Use of lenses to correct vision.

	Begin the lesson by asking pupils to create what THEY think has to happen in order to detect changes in an environment. Lower ability could be given words to put into an order. (detect changes in the environment (stimuli) using receptors which generate nerve impulses) clarify meanings of key words such as ‘detect’.
Lead pupils in a ‘sense’ experiment. Ask them to guess the contents of empty film canisters but only allow each group to use 4 senses eg one group must close their eyes.
Describe the five senses and the organs of sense ask pupils to decide which the most important sense is (likely to be sight!).
Describe and explain monocular and binocular vision by comparing predators and prey.
Pupils can be shown the benefits of monocular vision themselves by bringing two pencil points together at arm’s length with one eye shut then with both eyes open and discuss the difference to help them understand binocular vision helps us to judge distance
Pupils will need to explain the advantages of binocular and monocular vision using a given predator/prey to illustrate their ideas. Eg tiger and antelope. 
Show a diagram of the eye and discuss the purpose of each part – a model eye could be used if available. Alternatively a demo of an eye dissection could be carried out whilst pupils try and annotate their unlabelled diagrams.
Lower ability could be given a simple eye jigsaw to consolidate.
 
	The website below has hundreds of resources suitable for KS4 pupils on a neuroscience including the resources for the eye:
http://faculty.washington.edu/chudler/neurok.html
Simple eye jigsaws (pictures of an annotated eye diagram cut up).
Eye model.
Eye dissection.

	Many pupils struggle to remember and understand how the suspensory ligaments and ciliary muscles change the shape of the lens in accommodation. It is important to give extra time to help them understand this.  


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

	
	Higher ability pupils: describe the pathway of light though the eye and use the model to explain how the eye focuses.
Pupils could draw the pathway of light through the eye once it hits the cornea to the point it hits the retina on their diagram.
Pupils could then be given a diagram showing a faulty lens (long or short sighted) and asked to explain which one is long and short sighted and why it affects the vision. 
On their diagrams pupils could be asked to match the part of the eye to the correct function from a list displayed on the whiteboard and write them onto their diagram. 
Higher tier

Using the eye model or suitable diagrams explain exactly how the ciliary muscles and suspensory ligaments enable the eye to focus light from close and distant objects. They can then put the key stages of these processes into the correct order from a list of statements given on the whiteboard. 
Homework: Produce a health information leaflet on short and long sight, colour blindness and how they are caused and treated. Leaflet to include slower accommodation in elderly people, corneal surgery and contact lenses and glasses. Must also refer to how a lack of certain cells in the retina leads to

	
	


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

	Nervous system and structure
· Structure of neurones
· The reflex arc
· Function of neurones
· Reaction times

	Useful engaging starter activity is to get a few pupils to carry out the reaction timer and see who has the fastest reaction times. This can then be discussed later on with the class as to how light entering the eye leads to them pressing the button on computer. 
Hand out diagrams of a neuron and sweets, ask pupils to copy the diagram using the sweets and label it (create the ‘sweetie neurones’ on paper towels and write the labels on them).
Use group discussion to explain the structure and function of neurones. 
Pupils then write definitions for keywords: neurone, impulse and, reflex action and voluntary response. 
Pupils could be given a worksheet showing the central nervous system and peripheral nervous system and asked to label key parts using labels given to them (e.g. Brain spinal cord etc).
Higher tier:

Pupils will have to explain how the neurone structure makes them adapted to their function.
Foundation and higher:
Have a volunteer and demo the knee jerk reaction. Ask pupils to consider why we need reflexes (link to eye blink, hot surfaces etc).
Carry out experiment to look at either speed of reactions (ruler drop) or differences in sensation at different parts of the arm and hand. Record the results and analyse the results.
Discuss the pathway of the reflex arc, ask pupils to arrange words in the correct order.
Higher tier:
For higher ability show a diagram of a synapse and model synaptic transmission using pupils as parts of the synapse and neurotransmitters.
Pupils can then label diagrams to show the key parts and processes of the transmission of the impulse across the synapse e.g. Diffusion, neurotransmitter etc. 
	Reaction timer: www.mathsisfun.com/games/reaction-time.html
For nerve impulse and neurotransmitter release animation:
www.youtube.com/watch?v=90cj4nx87yk&feature=related
The website below contains many higher ability resources (it’s aimed at a level) search in a2 biology, the nervous system for some brilliant animations.
www.biologymad.com

	This activity can be done in a non-lab setting to allow pupils to eat the sweets afterwards. Pupils can be encouraged to photograph their models on camera phones if the school allows.
the reaction times can be recorded on ICT programmes and there are online reaction timers which can be used.


Topic: B1e Drugs and you
Suggested Teaching Time: 2 Hours

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

	Illegal drugs
Legal versus illegal drugs
Differences between legal and illegal drugs
Harmful nature of all drugs
Social issues surrounding use of drugs
Key words associated with drugs.
	Play a game of ‘legal or illegal’ ask pupils to stand in the centre of the room and go to the left if they think the drug you flash up on the board is legal or right if they think it is illegal. For each drug, ask one or two pupils to explain their answer and/or why they think the drug is illegal/legal.
Lead a discussion to allow pupils to recognise that drugs can be legal and illegal but that even legal drugs can cause harm.
Ask pupils to create a ‘dictionary’ writing the meanings for: addiction, withdrawal, tolerance, rehabilitation, legal, illegal, stimulant, depressant. Painkiller, performance enhancer, hallucinogen
Explain that illegal drugs can be of several classes and why this might be.
Use stimulus material and ask pupils to come up with examples of each type of drug from their dictionary and explanations of when and where they might be used.
The UPD8 activity can be used to being in the concept of illegal and illegal being a grey area.
Higher tier
Pupils could be given a diagram showing the synapse between two nerves and then asked to add labels to the diagrams to show the action of depressant and stimulant drugs on receptors etc. 
	The UPD8 activity below is excellent for provoking discussion and debate.
www.upd8.org.uk/activity/267/cannabis.html
Use www.biologymad.com for some excellent synapse animations.
	There could be the opportunity here to ask a police officer or youth drugs worker to deliver a session on illegal drugs or invite a pharmacist in to talk about drug actions in general, especially for higher ability.
There may be current topical issues to discuss involving illegal drugs eg ‘meow’ news articles and broadcasts can be used to stimulate discussion.


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

	Smoking
· Effects of smoking
· Long term consequences of smoking
· Timeline of understanding about smoking and cancer link
· Carcinogens
· Statistics associated with cigarette smoking.
	Hand out a picture of a cigarette and ask pupils to write down as much about smoking and cigarettes as they can (this sets the tone for the lesson).
Images of effects of smoking (lung cancer, gum disease etc) can be displayed on a scrolling powerpoint and pupils have to write down as many effects as they can and what has caused them.
Lead a discussion of the information they have put down. Refer specifically to the effects of smoking on cilia and other structures in the lung.
Carry out the smoking machine demo whilst discussing the effects of smoking on the body. Show videos before/after to consolidate this knowledge.
Discuss also why it took so long for the link between smoking and disease to be realised.
Ask pupils to either:

Lower ability: use the info from videos, discussions and text books to create an effective anti smoking poster, recalling that smoking can cause emphysema, bronchitis, throat and lunch cancer. They should also include the health effects of CO (lack of oxygen, heart disease) nicotine (addictive, blood pressure rise), tars (carcinogenic), particulates (accumulate in lung tissue) 
Higher ability: evaluate data related to smoking including it’s effect on unborn babies and design a poster to showcase this data in an easily readable form which also describes in details the effects of smoking on the body.
Showing images of the effects of smoking on cilia helps to illustrate how and why smokers develop smokers cough.
Homework could be to research the development of the idea that smoking is harmful and create a timeline to show this.
	The video www.youtube.com/watch?v=dn50mtegnru is very visual but quite gory.
This is a simple animation of the effects of smoking www.youtube.com/watch?v=taavhg2sinm
A good smoking effects broadcast www.youtube.com/watch?v=3aief5ljadk&feature=related
The government statistics website has numerous smoking and disease related stats.
www.statistics.gov.uk/cci/nscl.asp?id=6395
	Good stimulus material for the lesson can be obtained from local surgeries.
The smoking machine demo may not be suitable but online versions are available.


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

	Alcohol
· Effects of alcohol on the body
· Consequences of drinking alcohol.
· Drink driving
· Statistics associated with alcohol.
	Pupils could be shown pictures of different alcoholic drinks and then asked sort them in order of the highest alcohol content (measured in units of alcohol).
Ask pupils to create a spider diagram of everything they know about alcohol and its effect.
Lead a discussion of these and ask pupils to annotate their diagrams.
Show pupils a youtube video of drivers under the influence of alcohol and ask pupils to explain what effect the alcohol has had and why.
Hand out an assortment of articles about alcohol, particularly those which have some data on them and/or refer to drink driving.
Ask pupils to either:

A) 
Work in groups to produce a poster about the effects of alcohol when driving. Pupils could be given data showing how alcohol affects reaction times, accident statistics (chances of having a crash whilst under the influence of alcohol) and asked to summarise the data and present it back to the class on their poster.
B) 
Produce a summary ‘news article’ about the dangers of alcohol and what governments could do to prevent alcohol abuse.

C) 
Produce a data sheet about alcohol for health professionals to use with their patients to help them understand why alcohol can be dangerous (must include key terms like cirrhosis )
D) 
A leaflet about safe drinking for older teenagers.
	There are hundreds of news articles on alcohol; 
the ones below are a small selection of links 
which could be of assistance.
www.bbc.co.uk/news/uk-scotland-11134165
www.drinkdriving.org/drink_driving_statistics_uk.php
www.drinkdriving.org/drink_driving_news.php
www.tendringdc.gov.uk/tendringdc/community/young+people/crucial+crew/dangersofalcohol.htm
www.nhs.uk/livewell/women4060/pages/alcoholfaceyellow.aspx
www.dailymail.co.uk/news/article-1296799/asda-supermarket-ban-sale-alcohol-cost-price.html
www.statistics.gov.uk/cci/nscl.asp?id=6260
www.youtube.com/watch?v=oqttrendjkk
Alcohol ‘drunken’ simulation glasses can be purchased from science school equipment suppliers.
	If there is a current alcohol related story, it would be more appropriate to use this as a basis for the lesson.
There may be some pupils in the class who have been directly affected by the issues covered in this lesson. Care should be taken to present a balanced and scientific lesson.


Topic: B1f Staying in balance
Suggested Teaching Time: 2 Hours

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

	Homeostasis
· Definition of homeostasis
· Maintenance of body temperature, water level and blood sugar.

· Negative feedback
· Importance of homeostasis
· What happens when homeostasis goes wrong
	Show pupils a series of pictures of people in extreme conditions (very hot, very cold, no water, up a mountain, diving etc) ask pupils to ask what these peoples bodies might be having too much or too little of.
Ask pupils to explain (in their own words) how man made systems control things like temperature (good examples are air conditioning, cruise control in cars and incubators).
Explain homeostasis using the analogy of manmade systems such as keeping water levels in a reservoir constant; the pressure in a gas boiler constant etc and explain why the body must regulate temp, water and carbon dioxide.
Give a diagram of negative feedback and ask pupils to make guided notes on homeostasis using text books.
Focus on body temperature. Ask a volunteer to come forward and have their temperature checked. 
Carry out simple experiments on body temperature eg:
A)
Investigate the variation in skin temp down the arms.
B) 
Investigate changes in skin temperature after exposure to heat and cold.
C) 
Investigate what our bodies do when we get hot or cold
Ensure pupils are aware that 37 degrees is the optimum temperature for enzyme action within the body.
Pupils should describe how excess heat is lost from the body (sweating, more blood flow near skin) and gained by shivering, less blood flow to skin, increased respiration)

	Thermometers (ear, temperature sensor linked to data logger, normal thermometer.).
Heat sensitive paper.

	Care should be taken when doing experiments into hot and cold and their effects.
Lower ability pupils could produce a poster on hypothermia as homework; more able pupils could produce a guide for medical students on how the body controls temperature.

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

	
	Higher tier:
Describe in detail the effects of high and low temperature on the body and recall that temperature and enzyme action are intrinsically linked. 
Pupils produce a process diagram to show how changes in core body temp are counteracted by negative feedback under the control of the brain. 

Show pupils a graph of enzyme activity against body temp and get them to summarise why it is important we keep our body temperature at 370c.
Homework : Investigate disorders where homeostasis goes wrong eg bacterial infection and metabolic disorders.
	
	

	Insulin and diabetes
· Causes of diabetes
· Symptoms of diabetes
· Hormones vs nerves
· How insulin works
· Type 1 and type 2 diabetes
	Watch the videos.
Discuss diabetes, it’s causes and symptoms.
Describe how insulin travels in the blood (it may be appropriate to use an analogy to distinguish between fast nerve travel and slow hormone travel eg a container ship taking packages across the atlantic but a satellite signal taking small chunks of info).
Split the class into 5 groups. Each group becomes an expert on one of the 5 aspects below:
1)  how insulin works and what it does
2)  type 1 diabetes
3)  type 2 diabetes
4)  how diabetes is diagnosed
5)  what are the complications of diabetes.
They then work in groups to produce one A3 poster on their topic using resources provided. After a given time, one member of each group stays with their poster; the remaining 4 go to one of the other tables. They then return to their original table and then work as a group to answer a question sheet about all 5 aspects.
Higher tier:
Pupils must include role of insulin in regulating blood glucose levels by converting glucose to glycogen. Why dosage of insulin depends on diet and activity for type 1 diabetes.
	www.youtube.com/watch?v=fetvq9xear0
www.youtube.com/watch?v=stgbvjshcck
www.upd8.org.uk/activity/125/new-deal-for-diabetics.html
A question sheet on all 5 aspects.
Information on the 5 aspects either from text books or the internet. Good sources of pupil friendly information are:
www.childrenfirst.nhs.uk/teens/health/conditions/d/diabetes.html
www.diabetes.co.uk/about-insulin.html
www.discoveryofinsulin.com/

	If available, the school nurse could be invited in to deliver a talk on diabetes or, if a staff member has diabetes and are willing, they could run a q and a session for part of the lesson.
The lesson could be made into a research lesson with pupils asked to research diabetes and prepare a powerpoint presentation to deliver to the rest of the class.

The UPD8 activity could form the bulk of the lesson after the initial teaching and note taking.


Topic: B1g Controlling plant growth

Suggested Teaching Time: 2 Hours

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

	Plant growth and hormones.

	Stand a plant in the middle of the room and ask pupils to write on post -it notes the things they think the plant needs to grow (links to photosynthesis in KS3) after a couple of minutes they should stick their post -it on the table around the plant.
Then on different colour post-its, ask pupils to write down the things that plants respond to and also stick these around the plant.
Pupils make guided notes on plant hormones, phototropism and geotropism. For higher ability ensure reference is made to auxins.
Pupils could be given diagrams to label and explain to show plant growth in phototropism and geotropism. 

Lead a discussion about the answers and then ask pupils how they would go about investigating the effect of some/one of these factors. E.g. Do plants grow towards the light, do bean roots always grow downwards etc
Ask pupils to design an experiment, focusing on aim, method and hypothesis.
Go through the method and then set up the experiment 
	Practical equipment for the experiment.
Writing frames.
The resources below may be of assistance for higher ability pupils.
http://www.biology-online.org/11/10_growth_and_plant_hormones.htm

	Depending on the lesson sequence, it may be necessary to set this experiment up some time in advance, possibly when completing the diabetes lessons (links to hormones).
For the initial plant activity, lower ability may work in pairs or small groups.
For the planning activity, use a writing frame for lower abilities or guide each step.
If the practical cannot be set up, ICT simulations are available.
Higher tier pupils will need to interpret data on the relationship between where auxin is produced and its distribution in response to light.


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

	Plant hormones and commercial uses.
	Review the previous practical if appropriate.
Show a time-lapse video of fruit going mouldy and ask pupils to predict what might make it happen.
Lead a Q and A session about what might cause fruit to ripen and go mouldy
Set up the fruit ripening experiment and ask pupils to use text books to research what makes fruit ripen. Ask them to fill in a guided worksheet to elicit responses appropriate to their level.
Show pupils some rooting powder and weed killer and ask them to suggest what they might contain and how they might work. Ask them to produce a poster on plant hormones to consolidate the learning.
	Time lapse of strawberries ripening and going mouldy
http://www.youtube.com/watch?v=giosqokwsxi&feature=related
The experiment below can be used to demonstrate fruit ripening though iodine should be supplied made up.
http://chemistry.about.com/od/chemistryexperiments/ss/ethyleneexp_3.htm
Empty bottles of selective weedkillers or adverts from agricultural magazines.


	


Topic: B1h Variation and inheritance
Suggested Teaching Time: 2-3 Hours

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

	Inheritance
· Causes of variation
· Chromosomes, DNA and genes
· Inheritance vs environment
	Low ability pupils could be asked to make a ‘genetics dictionary’ writing definitions for key words in the specification.

Show pupils a picture of a family group. Ask them to analyse the similarities and differences between the members of the family.
Pupils should then make three lists of the characteristics – inherited, environmental, both.
Lead a discussion on where the inherited characteristics might come from.
Show pupils a diagram of a cell and explain that the chromosomes are in the nucleus.

Show pupils a diagram of the chromosomes found in a typical cell (as karyotype – pupils don’t need to know this word) and ask them why they are arranged in pairs and where we get each chromosome from.
Show pupils pictures of the chromosomes in sperm or eggs cells and ensure they know the term ‘gametes’ and understand that they have half the normal number of chromosomes.
Discuss the chance nature of inheritance using a poppit bead experiment.
	Family pictures.
Photos of twins.
The site below suggests some simple genetics demonstrations with beads.
Http://waynesword.palomar.edu/lmexer6.htm
	Pupils could be asked in advance to bring in a picture of their own family.


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

	Higher tier only
Inheritance and chromosomes 
· Dominant and recessive alleles
· Monohybrid crosses
· Punnet squares
· Phenotype and genotype.

	Ask pupils to label a diagram of a cell, a nucleus and a chromosome to identify key areas involved in inheritance.
Recap ideas of recessive and dominant alleles.
Collect class data on a number of simple inherited characteristics eg tongue rolling, ear lobe attachment PTCc tasting.
Use key terms to explain the results:
· Homozygous
· Heterozygous
· Genotype
· Phenotype.
Explain and demonstrate a monohybrid cross using a punnet square. Ask pupils to draw their own for one of the traits in the class data.
Pupils can then draw a genetic diagram to show how sex inheritance occurs (they may need an structured diagram for them to fill gaps in to help get them started).
	PTC.
	


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

	Genetic disease
· Cystic fibrosis
· Inheritance of simple genetic diseases
· Effects of genetic disease
· Genetic modification to eliminate disease.
	Show a short video of a patient with cystic fibrosis or show pupils a selection of pictures of children and adults with genetic diseases. 
Carry out a decision line after leading a short discussion on what genetic diseases are.  Read out a series of challenging statements such as ‘all babies with genetic diseases are worthless’ ask pupils why they have moved to where they have done.
Explain how a simple genetic disease occurs eg cystic fibrosis and explain that it is a recessive disease. Mention other diseases such as haemophilia and Huntingtons. 
carry out a class debate into the topic ‘it is right to abort embryos with genetic diseases’. Link to a discussion/debate about how knowledge of genetic disease in a family can lead to consequences.
Homework: Investigate one other genetic disease and one chromosomal disease (eg downs syndrome) and produce a public information broadcast radio script about it.
	The website below has numerous teacher and pupil resources which could be used for debates and other lesson ideas.
www.at-bristol.org.uk/cz/teachers/default.htm
The youtube clip below present information about cf from the point of view of younger patients and is very good (approx 8 minutes long) especially as a starting point.
www.youtube.com/watch?v=twjg7v-pto4
The following website, http://www.genesareus.org/ has some brilliant video clips and worksheets on a variety of inherited diseases including Duchenne Muscular Dystrophy and Cystic Fibrosis.

	There are a number of debates to be had for this topic depending on the maturity level of the group. 

Decision lines involve asking pupils to stand in the middle of the room and if they fully agree with your statements move to the left of the room, fully disagree move to the right and all points inbetween.
Genetic diseases could be researched for homework.


Sample Lesson Plan

GCSE Gateway Science Biology B J263
Module B1 Understanding organisms
Item B1a: Fitness and health
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
	To know that the blood in arteries is under pressure – FT

	Objective 2
	To know that blood pressure is measured as systolic and diastolic – FT/HT

	Objective 3
	To be able to give the factors which influence blood pressure – FT/HT

	Objective 4
	To understand the basic consequences of high blood pressure – HT

	Objective 5
	To know the causes and consequences of low blood pressure. – HT


Recap of Previous Experience and Prior Knowledge

From KS3 pupils will have an understanding of the body’s needs for oxygen and that blood is the way this gets to cells. Pupils will also have covered the basics of the circulatory system. They should know that red blood cells in the blood carry oxygen. Higher ability pupils are likely to have some ideas about the consequences of high blood pressure including increased risk of heart attack

	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Introduction/Starter
	

	10
	Play clip and give out sheet with question ‘Who is fittest? Usain Bolt or You’ and then ‘Who is healthiest? Usain Bolt or You’. Collate feedback after 5 mins. Lead discussion, directing questions of an appropriate level based on feedback given during initial discussion.
	View clip 1. Try to answer question individually.

Prepare to give feedback.

Discussion – of differences between fitness and health
	Question sheet
	What do they understand – use to inform difficulty of questions.

	Main
	

	5
	Put up pictures Ask if anyone can work out the link.

Short discussion. Explain that blood pressure is a measure of the pressure of the blood due to the contraction of the heart so that blood reaches the whole body. For most students an explanation should be given of systolic and diastolic and this be linked to the relaxation and contraction of the heart. 
	Pupils gather round the front.

Discuss link between pictures.
	Pictures of blood pressure monitor, artery, heart and salt.

Heart model
	

	5-10
	Demonstrate the measurement of blood pressure using BP monitors. Explaining what BP is a measure of. Pose the question ‘what makes blood pressure change? 

Go round the class posing levelled questions depending on ability and encourage pupils to develop ideas of what changes and also what else changes as they exercise. Higher ability pupils could be directed to think about physiological reasons WHY these things change.


	Volunteer used to demonstrate use of BP monitor. 

Pupils can work in threes to measure their own BP and see if it changes after exercise. Pupils should record their blood pressure and then write a summary sentence/paragraph to explain what effect exercise had on their blood pressure and why they think it changed.

Higher tier – calculate increase in blood pressure with exercise.


	Blood pressure monitors – if possible sufficient for pupils to work in threes.

[If resources aren’t available, use the volunteer to see if exercise changes BP.]
Writing frame or key words for lower ability pupils.
	Question and answer

Peer marking of summary

	15
	Hand out an assortment of resources on blood pressure and then play clip and any other appropriate ‘health promotion commercials’. Go round the class checking and correcting misconceptions. Ensure pupils work together to create a ‘script’ which they will then have to perform.


	Pupils work in pairs or fours to write a script for a 30 second radio commercial according to the ideas on Clip 3.

They should focus on the factors that increase and decrease blood pressure.

Higher tier also focus on the consequences of high and low blood pressure and pupils given different roles to take in the script writing.
	Clip 2 

Resources on blood pressure 

Health promotion commercial clips

Clip 4 

Appropriate sound effect materials could be made available.

Task sheet specific to ability of group detailing exactly what needs to be included.
	Observation

	10
	Gather class together – hand out peer assessment proformas. Discuss the importance of grading for the desired criteria to ensure focus on content.

Co-ordinate performance of commercials

Lead a short discussion on why it is so important for the public to be aware of high BP and its consequences.


	Each pair/group ‘performs’ their commercial. The commercials could be recorded for the school website and groups could peer assess each other for content on an appropriate form.

Lower ability groups could peer assess for teamwork and other factors.


	Peer assessment proformas.

Video/Camcorder/dicatphone
	Peer assessment

	Consolidation
	

	10
	Give out question sheet. 

Go through answers and correct misconceptions.
	Pupils have 5 minutes to fill in the sheet. Pupils volunteer answers to questions.
	Question sheet.
	Assessment of learning during the lesson

	5
	Give out ‘exit card’.
	Pupils list one thing they learnt in class, one thing they enjoyed and one thing they are still not sure about.
	Exit cards
	Self assessment


Homework:
Pupils could carry out research into blood pressure in people from different countries -e.g USA, Italy, China, England and ask pupils to suggest why, based on lifestyle, they find any particular patterns in the data. 
URLs for clips:
Clip 1 www.youtube.com/watch?v=By1JQFxfLMM
Clip 2 www.youtube.com/watch?gl=GB&hl=en-GB&v=l9c8E-tA0xw
Clip 3 www.getwiththebeat.com/download/Lesson-plan-for-14-17-yrs.pdf
Clip 4 www.getwiththebeat.com/download/Lesson-plan-for-14-17-yrs.pdf
Key words:
Artery, diastolic, exercise, heart, muscle, pressure, systolic
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