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1.1


	CELLS

Animal and plant cells
Most students should be able to:
· Describe the structure of animal cells

· Describe the functions of the parts of animal cells

· List the differences between plant and animal cells and state that enzymes control the reactions inside cells

Some students should also be able to:

· Explain how enzymes control the chemical reactions within cells


	What does it do? – list functions of parts of an animal cell e.g. ‘controls activities’ and ‘contains chromosomes’
Plant or animal? – diagram of typical plant cell – suggest labels for common features of cells or special to plant cells

Seeing more detail – comparing what can be seen under a microscope, with electron micrographs of plant and animal cells – identify individual structures

Looking at plant cells – making slides of onion epidermal cells or rhubarb petiole epidermis

Looking at animal cells – using a microscope cheek  cells can be drawn and labelled

A question of size – talk about scale and the relationship between millimetres and micrometres

Our wonderful world – show girls pictures of some scanning electron micrographs (SEM) and transmission electron micrographs (TEM) and get the pupils to guess what they are


	Examining plants and animal cells
Drawing and labelling cells

Explaining functions of parts of cells

Discussing what can be seen in electron micrographs

Reviewing and deducing functions of cell parts
	
	
	Questions (a) – (c) pages 4-5
Summary questions 1 - 4
	Light microscopes, slides, onion, cheek cell slides
Electron micrographs from www.cellsalive.com
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1.2


	Specialised cells
Most students should be able to:

· Recognise different types of cells

· Relate the structure of given types of cells to their functions in a tissues or an organ

Some students should also be able to 

· Relate the structure of novel cells to other functions in a tissue or an organ

	Which cell is which – show pictures of specialised cell – students to explain each one and its function

Root hair cells – try and measure root hair cells with a microscope and cress seedlings

Sperm cells – prepared worksheet provided showing different stages – make labelled diagrams of their own

How structure is related to function in animal cell – powerpoint including blood cells, neurones, muscle cells, cells from glands, fat cells and gametes. Worksheet should be provided with spaces to fill in names of cells and how each specialised cell differs from a generalised animal cell. 

How structure is related to function in plant cells – powerpoint including palisade cells, guard cells, root hair cells, lignified cells and epidermal cells. Worksheet should be provided as above.
	Investigating the root hair cells using microscopes
Examining, drawing and labelling specialised cells

Discussing the differences between generalised and specialised cells

Interpreting specialised features of cells
	
	
	Summary questions 1 – 2 pages 6 - 7
	Cress seedlings, microscopes
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1.3

	How do substances get in and out of cells?
Most students should be able to:

· Define diffusion in cells

· List factors that affect the rate of diffusion

Some students should be able to:

· Explain the factors that affect the rate of diffusion

· Explain how cells may be adapted to facilitate diffusion


	Diffusion rates – put some perfume in the corner of the room and ask students to indicate when they can smell it – distances can be measured and rate of diffusion calculated.

Diffusion in gases – demonstrate and measure the rate of diffusion of ammonia in a glass tube – this demonstrates that gas will diffuse from area of high concentration to an area of lower concentration
Diffusion of liquids – diffusion of alkali or acid in agar can be shown and measured


	Observing and drawing colour changes in treated gel agar
Group work in the practicals


	
	
	Questions (a) – (b) on pages 8 & 9
Summary questions 1 - 3
	Agar gel plates and acid/alkali
Ammonia in glass tube

perfume
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1.4


	Osmosis
Most students should be able to:

· Define osmosis

· Distinguish between diffusion and osmosis

· Carry out an experiment to find out about the process of osmosis

Some students should also be able to:

· Explain the importance of osmosis in plants and animals

· Explain the results of experiments in terms of osmotic movement of water
	Modelling osmosis in cells – visking tubing can be used to make model cells containing concentrated sugar solution. These tubes can be placed in water, high concentration of sugar and low concentrations of sugar – the results obtained can be used to illustrate the principles of osmosis.

Osmosis in potato tissue – chips of potato immersed in different concentrations of salt or sugar solutions – change of mass can be measured after a period of time.

Setting up an osmometer – visking tubing is attached to a capillary tube and filled with a concentrated sugar solution. The whole apparatus is then lowered into a beaker of water – level of sucrose in the capillary tube is measured at the beginning and during the practical


	Practical work on osmosis
Collecting and collating results from experiments

Considering  what would happen if our osmotic barriers were removed


	
	
	Complete writing up of the experiments or make clear diagrams explaining diffusion and osmosis
Questions (a) – (b) pages 10-11

Summary questions 1 – 3


	Visking tubing
Sugar solutions of various concentrations

Potato chips
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1.5


	Cell issues
· The opportunity to revisit substantive content covered in this chapter

· Cells may be specialised to carry out a particular function

· Dissolved substances can move into and out of cells by diffusion and osmosis


	Discovering cells – images of microscopes to show the class – Leeuwenhoek and Hooke – information about dates and what was observed through them
Try and arrange a visit to see an electron microscope at the university

Beating osmosis – characteristics and osmotic problems associated with different habitats and animals linked with them

List of animals including vertebrates and invertebrates for each major habitat – research using internet and reference books


	
	
	
	Produce revision sheets from information provided on page 12-13
Produce timeline to show development of microscopes
	Reference books and use of internet
	

	6

	Summary questions
Exam – style questions

How science works questions


	
	
	
	
	Pages 14-15
	
	

	7
2.1

	HOW PLANTS PRODUCE FOOD
Photosynthesis

Most students should be able to:

· Summarise the process of photosynthesis in a word equation

· Describe where the energy comes from and how it is absorbed

· Describe experiments that show the raw materials needed and the resulting products
Some students should also be able to:

· Explain the build up of sugars into starch during photosynthesis


	How leaves are adapted for photosynthesis – drawings of external appearance of leaves should be made, labelling the features that can be seen with annotations to explain the adaptations
Observing leaves – prepared slides of transverse sections through leaves could be viewed under the microscope to distinguish the different tissues within the leaf – draw plans of tissues to show where photosynthesis takes place

How can we shoe that photosynthesis has taken place? – test for the presence of sugars and evolution of oxygen – the starch test can be used on leaves to show that photosynthesis has occurred

Producing oxygen – using Elodea that is illuminated for several hours, gas can be collected and tested

Testing for starch – to show that chlorophyll is necessary – use variegated plants e.g. spider plants or geranium – destarch one plant as control


	Practical work – testing leaves for starch
Individual feedback on the lesson
	
	
	Questions (a) – (c) page 16-17

Summary questions 1 - 3
	Prepared slides of transverse sections of leaves

Testing for starch practical

Geranium plants
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2.2


	Limiting factors
Most students should be able to:

· List the factors that limit the rate of photosynthesis

· Describe how the factors interact
· Describe how the environment in which plants grow can be artificially manipulated to grow more food

Some students should also be able to:

· Interpret data showing how the factors affect the rate of photosynthesis

· Explain why the rate of photosynthesis is limited by low temperature, shortage of carbon dioxide or shortage of light

	How does the intensity of light affect the rate of photosynthesis?
Vary the intensity by changing the distance of the light from the plant – the rate of bubbles of oxygen can be determined


	Practical work
Observing bubbling, colour changes etc during practical
	
	
	Questions (a) – (b) pages 18/19
Summary questions 1 - 3
	Elodea and boiling tubes etc
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2.3


	How plants use glucose
Most students should be able to:

· Describe how and where carbohydrates are stored in plants

· State that some of the carbohydrate produced is used in respiration

Some students should also be able to:

· Explain that the energy released by plants in respiration is used to build up smaller molecules into larger molecules

· Explain why starch is such a good storage molecule


	Making starch – comparing plants that have been in the light with plants that have been in the dark (destarched)
Worksheets should be provided and each student test one leaf from each plant

Where is the starch stored? – presence of large numbers of starch grains in potato tuber cells can be demonstrated by cutting thin slices of tissue.


	Testing leaves and plants parts for starch
Making observations using microscopes

Writing about what happens to glucose

Discussing the results of the investigation


	
	
	Questions (a) – (b) pages 20-21
Summary questions 1-3
	Destarched & illuminated plants 
Microscopes 
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2.4


	Why do plants need minerals?
Most students should be able to:

· State that plants need magnesium ions to make chlorophyll and nitrate ions to make proteins

· Describe the deficiency symptoms if nitrate and magnesium are lacking


	Investigating the effect of minerals – three tomato plants, one in good condition, one short of nitrogen and one short of magnesium for comparison – or pictures of the same
Hydroponics – students set up their own plant using hydroponics – they can then be assessed.

Where douse the nitrate come from? – draw out a sequence of events from the nitrogen in the air – produce a flow chart

Greenfingers club and black fingers club – coloured hands in pairs – students give instructions to either grow healthy plants or unhealthy plants to the rest of the class

	Practical using plants
Checking leaves for symptoms

Taking part in the greenfinger / blackfinger game

Evaluation of evidence from growth experiments

Writing a report of findings from comparing plants


	
	
	Questions (a) – (c) pages 22-23
Summary questions 1-3
	Tomato plants, culture solutions lacking magnesium and nitrate
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2.5
	Plant problems?

Students should use their skills, knowledge and understanding of ‘How science works’ to interpret data showing how factors affect the rate of photosynthesis and evaluate the benefits of artificially manipulating the environment in which plants are grown


	Small holder – investigate the nature of small farms, find answers to different questions e.g.

· What were the benefits of growing different crops each year?

· Why were crops rotated?

· What were the benefits of allowing the land to be rested between crops?
The great organic debate – students could find out what it takes to become an organic farmer and what the advantages are

Arable farming – modern trend is for monoculture. Students could consider the following consequences of monoculture:

· The destruction of hedgerows

· The effect of the use of artificial fertilisers on soil structure

· The leaching of the fertilisers through the soil and the waterways

· The problems of disease and the use of pesticides

Hydroponics grower – advantages and disadvantages of this system of growing plants


	
	
	
	Poster to show how arable farming has changed over the years
	Poster materials
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	Summary questions

Exam style questions

How science works questions


	
	
	
	
	Pages 26-27
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3.1
	ENERGY FLOWS

Pyramids of biomass

Most students should be able to:

· Explain where biomass comes from

· Describe what a pyramid of biomass is and how it can be constructed

· Interpret pyramids of biomass and construct them from appropriate information

Some students should be able to:

· Explain that all the biomass at one stage does not get passed on to the next stage


	Investigation of leaf litter – sorting through leaf litter by hand to separate out the soil organisms into containers – classification of organisms can them be carried out – both a pyramid of numbers and a pyramid of biomass can be constructed and compared
Pyramids of biomass from different communities – data obtained from different habitats and compared

A pond or freshwater habitat – it is possible to estimate the biomass in a pond or stream by sampling 
	Carrying out the experiments
Examining the animals and plants

Listening to instructions about practical exercises

Discussing food chains and pyramids

Interpreting the results
	
	
	Questions (a) – (c) pages 28-29
Summary questions 1 - 3
	Quadrats, sweep nets, pooters etc
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3.2
	Energy losses
Most students should be able to:

· State why materials and energy are reduced at each successive stage of a food chain

Some students should also be able to:

· Explain in detail why energy losses are particularly large in warm-blooded organisms (mammals and birds)

· Interpret Sankey diagrams


	Sankey diagram – remind students about Sankey diagrams
The great burger race – large scale outside practical activity for a sunny day – shows energy loss through trophic levels

Investigating the heat released by respiration – demonstration of heat produced by germinating peas

	Practical activities
Considering the implications of energy loss over trophic levels


	
	
	Questions (a) – (c) pages 30-31
Summary questions 1-3
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3.3
	Energy in food production
Most students should be able to:

· Explain why reducing the number of stages in a food chain increases the efficiency of food production

· Describe the effects of limiting movement and controlling the temperature of food animals

Some students should also be able to:

· Evaluate the positive and negative effects of managing  food production


	Factory farming – photographs of factory farming to include reference to battery hens, intensive rearing of pigs and veal calves and fish – the issues can be debated later.

Factory vs free range – debate using scientific facts and advantages as well as disadvantages – balanced view
On being a vegetarian – exercise about eating more plant food as opposed to ethical issues – emphasis on types of food they eat and the variety, discussion on the nature of proteins from plants could be appropriate – link with reference to staple foods in the developing countries of the world.


	Researching different diets
Viewing photographs of factory farming

Reading out suggestions about diet

Discussing in debates

Writing a speech for debate


	
	
	Questions (a) – (b) pages 32-33
Summary questions 1-3
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3.4
	Decay
Most students should be able to:

· Explain the role of micro-organisms in the process of decay

· Explain why decay is important in the cycling of materials

Some students should also be able to:

· Explain the factors which affect the rate of decay


	Investigating decay – plan an investigation into the effect of temperature on the rate of decay. 
Investigation into how quickly different materials decay – investigation could take two to three weeks – discuss the nature of the objects and make predictions about what will happen


	Practical work on decay
Making observations on rate of decay

Discussing experimental work


	
	
	Questions (a) – (c) pages 34-35
Summary questions 1-2
	Bread, Petri dishes, thermometers, fridge, incubator
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3.5
	The carbon cycle
Most students should be able to:

· Describe the processes in the carbon cycle

· Explain the importance of the activities of the detritus feeders and micro organisms in the cycling of nutrients

Some students should be able to:

· Explain the energy transfers in the ecosystem


	Carbon cycle – animation from additional science CD ROM – provide worksheet and allow time for explanation of points
Label a diagram of the carbon cycle

Cartoon cycle – students to draw pictures to make a cartoon strip illustrating how a carbon atom goes from a lion’s breath into plants, into an impala, into a lion and out again into the lion’s breath
	Role-playing
Observing the animation

Discussing the impact of climate change and what we should do about it


	
	
	Questions (a) – (b) pages 36-37
Summary questions 1-2
	CD-ROM – Additional science
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3.6
	Farming – intensive or free-range
This spread can be used to revisit the substantive content covered in this chapter:

· The efficiency of food production can also be improved by restricting energy loss from food animals by limiting their movement and by controlling the temperature of their surroundings

Students should use their skills, knowledge and understanding of ‘How Science Works’

· To evaluate the positive and negative effects of managing food production and distribution and to be able to recognise that practical solutions to human needs may require compromise between competing priorities


	Comparing intensive and free-range (extensive farming) – video from Compassion in World farming – visiting speaker
Bin Search – empty the contents of a school bin onto a large plastic sheet – ask the students to sort into piles depending on how long they take to degrade


	ICT
Research


	
	
	Activities 1-3 pages 38-39
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	Summary questions
Exam style questions

How science works questions


	
	
	
	
	Pages 40-41
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4.1
	ENZYMES
Enzyme structure

Most students should be able to:

· Describe how long chains of amino acids are folded and coiled into special shapes to form enzymes

· State that enzymes speed up the rate of chemical reactions in the body

Some students should also be able to:

· Explain the concepts of activations energy and the active site of the enzyme


	Enzymes in action – breaking down hydrogen peroxide – the action of manganese dioxide, an inorganic catalyst and a piece of liver on hydrogen peroxide
Catalase in living tissue – the more active the tissue, the greater the catalase activity – the reactions can be described or they can be measured

	Practical work on catalase
Listening to the views of others in discussions on enzyme activity

Evaluating the reliability of data obtained in practical work


	
	
	Questions (a) and (b) pages 42-43
Summary questions 1-3
	Breaking down hydrogen peroxide equipment – see technician guide
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4.2
	Factors affecting enzyme action
Most students should be able to:

· Describe experiments that show the effect of changes in temperature and pH on the rate of enzyme-controlled reactions

· Describe how changes in temperature and pH affect enzyme action

Some students should also be able to:

· Explain how changes in temperature and pH affect enzyme action


	Investigating the effect of temperature 
Action of amylase on starch – students use synthetic saliva to carry out this experiment

Other enzymes – these could be used for investigations into the effect of temperature – pepsin and trepsin are used


	Practical work on enzymes
Making a diagram to show what happens when protein becomes denatured

Writing a report of their investigative work


	
	
	Questions (a) – (b) pages 44-45
Summary questions 1-2
	Investigating the effect of temperature equipment – see technician guide
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4.3
	Aerobic respiration
Most students should be able to:

· Describe the raw materials and products of the process of respiration

· Describe where the reactions take place in cells

Some students should be able to:

· Explain why more active cells, such as muscle cells, have greater numbers of mitochondria than less active cells

· Design experiments to show that oxygen is taken up and carbon dioxide is released during aerobic respiration


	Composition of inhaled and exhaled air – using respiration apparatus to show that air breathed in contains less carbon dioxide than air breathed out
Investigating respiration 

Using a small mammal – in a bell jar with lime water or use woodlice, maggots or earthworms
Using a plant – substitute a potted plant for a small mammal to show carbon dioxide is given off during respiration of plants – the apparatus need to be left running for a couple of days

Controls – all the experiments need controls – this should be discussed with the students

	Discussing the reasons for respiration
Testing each other on the respiration equation


	
	
	Questions (a) – (b) pages 46-47
Summary questions 1-4


	Respiration apparatus tubes
Bell jar

Small mammal etc
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4.4
	Enzymes in digestion
Most students should be able to:
· Explain how enzymes are involved in the digestions of our food

· Describe the location and action of the enzymes which catalase the breakdown of carbohydrates (starch), proteins and lipids

Some students should be able to:

· Explain digestion in terms of the molecules involved


	Making a model gut – using visking tubing  to model the gut
A simplified version of the model gut – mixture of 30% glucose solution and 3% starch solution placed in distilled water – tested after 15 minutes

Investigating digestion – model gut used to show effect of changes in temperature and pH on the activity of saliva or amylase on starch
	Carrying out practical work on model gut
Observing simulation from Additional Science CD ROM
	
	
	Questions (a) – (d) pages 48-49
Summary questions 1-3
	Investigating digestion equipment – see technician guide
CD ROM
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4.5
	Speeding up digestion
Most students should be able to:

· Describe how pH affects the enzymes in the different parts of the gut

· State that bile emulsifies fats

Some students should be able to:

· Explain how the emulsification of fats increases the rate of their digestion


	Breaking down protein – practical described in the student book is easy to set up
Modification to the experiment – can be made more quantitative by getting the students to formulate an hypothesis

Comparing the action of pepsin with the action of trypsin – effect of pH on enzyme action could be used to show that pepsin works best in acid conditions and trypsin in alkaline conditions
The effect of bile salts – the experiment described in lesson 4.4 involves the use of bile salts and it would be appropriate to include it here


	Carrying out practical work
Observing demonstrations of emulsification

Considering the reasons for the changes in rates of reaction


	
	
	Questions (a) – (c) pages 50-51
Summary questions 1-3
	Breaking down protein equipment – see technicians guide
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4.6
	Making use of enzymes
Most students should be able to:

· Explain how biological detergents work

· Describe some of the ways in which enzymes are used in the food industry

Some students should be able to:

· Evaluate the advantages and disadvantages of using enzymes in home and in industry


	Investigating biological washing powder – the activity of enzymes in biological detergents can be demonstrated.
What temperature should I use? – the above experiment can be modified to demonstrate that the proteases in a biological detergent can work at higher temperatures than trypsin from an animal source

Egg chunks in detergent – this investigation can be expanded to consider different variables
	Carrying out practical work
Explaining to other students how temperature affects enzyme activity


	
	
	Questions (a) – (b) pages 52-53
Summary questions 1-3
	Investigating biological washing powder practical – see technicians guide
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4.7
	High – tech enzymes
Students should use their skills, knowledge and understanding of “Hoe science works” to evaluate the advantages and disadvantages of using enzymes in the home and in industry


	The washing powder debate – a question of allergies – show powerpoint presentation on allergic skin reactions
A question of temperature – discussion on the advantages of biological washing powders with respect to lower temperatures needed in washing machines

Enzymes and medicines – a simple demonstration – clinistix and albustix can be used to test for the presence of glucose and protein in urine

	Carrying out washing test or tests with clinistix
Displaying information on poster

Discussing the pros and cons of using biological washing powders


	
	
	Pages 54-55
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	Summary questions
Exam style questions

How science works questions


	
	
	
	
	Pages 56-57
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5.1
	HOMEOSTASIS
Controlling internal conditions

Most students should be able to:

· Explain why carbon dioxide and urea need to be removed from the body

· Describe how carbon dioxide is removed from the body via the lungs

· Describe the role of the kidneys in removing urea and controlling the water and ion content of the body

Some students should be able to:

· Demonstrate that they understand the complexity of homeostasis


	Analysis of inspired and expired air
The percentage of carbon dioxide and the percentage of oxygen in a sample of air can be calculated and these can then be compared between inspired air and expired air


	Investigating breathing
Observing colour changes in indicator solutions


	
	
	Questions (a) – (c) pages 58-59
Summary questions 1-3
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5.2


	Controlling body temperature
Most students should be able to:

· Describe how the body monitors body temperature

Some students should also be able to:

· Explain how the body temperature is monitored and controlled by the brain in coordination with other systems

· Describe the responses made by the body if the core temperature is too high

· Describe the responses made by the body if the core temperature drops too low


	Differences between core and skin temperature – work in groups or class demonstration – one sits with hand in very cold water monitor the core temperature and skin temperature of the other hand

Comparing distributions – students to compare the distribution of humans with that of other mammals with respect to climatic temperatures and include references to behavioural as well as physiological ways of controlling temperatures
	Measuring temperatures

	
	
	Questions (a) – (b) pages 60-61
Summary questions 1-3
	thermometers
	

	30

5.3
	Controlling blood sugar

Most students should be able to:

· State that the pancreas monitors and controls blood sugar concentration

· Describe the symptoms and causes of diabetes

· Describe how diabetes can be treated

Some students should be able to:

· Explain how the blood sugar concentration is monitored and controlled

· Explain the causes of diabetes and how it is treated


	Animation – show the animation from the CD –ROM

Research the disease – students should be given the opportunity to follow up an aspect of the condition


	Building up feedback diagram
Observing animation

Taking part in role-play exercise


	
	
	Questions (a) – (d) pages 62-63
Summary questions 1-3
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5.4
	Homeostasis matters!
Students should use their skills, knowledge and understanding of “How science works”
· To evaluate the data from the experiments by Banting and Best, which led to the discovery of insulin

· To evaluate modern methods of treating diabetes


	Hypothermia – the silent killer – students can consider ways in which heat is lost from the body: radiation, conduction and evaporation
Heat loss through the head – up to 20% of body heat can be lost through the head

The wind chill factor – powerpoint presentation

What to take on an expedition – students can investigate the range of outdoor clothing available

Evaporation and heat loss -  the differences in heat lost in wet and dry conditions can be investigated

Heat wave kills seven – PowerPoint presentation
	Designing a poster or a leaflet

	
	
	Activity (a ) and (b) pages 64-65
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	summary questions
exam-style questions

how science works questions


	
	
	
	
	Pages 56-57
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6.1
	INHERITANCE
Cell division and growth

Most students should be able to:

· Describe the process of mitosis
· Describe how the cells produced by mitosis are genetically identical to the parent cells

Some students should also be able to:

· Explain why plants retain the ability to grow throughout their lives whereas cell division in mature animals is involved in repair and replacement of tissues


	Observing mitosis – this can be done using prepared longitudinal sections of root tips
Cloning a cauliflower – students could try cloning for themselves on nutrient  agar
	Watching animation of mitosis

	
	
	Questions (a) and (b) pages 68-69
Summary questions 1-3
	Observing mitosis practical – see technician guide
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6.2
	Stem cells
Most students should be able to:

· Describe the structure and location of stem cells in humans

· Describe how stem cells have the potential to treat sick people

Some students should be able to:

· Explain the arguments for and against using stem cells from embryos


	Regenerating parts – some animals are able to re-grow parts of their bodies – show photographs from google
Therapeutic cloning – photographs from google – students should be made aware of what is actually being done and what is hoped can be done in the future

Sources of stem cells – photographs from google

Sources include umbilical cord blood (rich in blood stem cells). Fetal germ cells (extracted from terminated pregnancies of 5-9 weeks), frozen embryos and adult stem cells from bone marrow

Pros and cons for the use of stem cells – both arguments need to be put forward – group debate

	Researching into the topic
Discussing the pros and cons of research


	
	
	Questions (a) – (c) pages 70-71
Summary questions 1-3
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6.3
	Cell division in sexual reproduction
Most students should be able to:

· Describe what happens to the number of chromosomes during fertilisation

· Explain how sexual reproduction gives rise to variation

Some students should be able to:

· Describe what happens to the chromosomes during the process of gamete formation


	Simulation – use the simulation in the CD ROM
A flow diagram of the events of meiosis can be built up, showing that there are similarities in that the chromosomes are copied, but there are two divisions rather than one.

Microscopic examination of ovary slides – slides could be projected and viewed by the class or through microscopes

Modelling meiosis and the need for reduction – using model chromosomes, firstly without a reduction in number of chromosomes. show how the number of chromosomes would go on increasing

Introducing variation – it is possible to show how variation can occur during the process of meiosis


	Using microscopes
Talking over the differences between mitosis and meiosis


	
	
	Questions (a) – (b) pages 72-73
Summary questions 1-3
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6.4
	From Mendel to DNA
Most students should be able to:

· Describe Mendel’s discoveries

· Recognise why Mendel’s ideas were not accepted in his time

· Describe how DNA fingerprinting is used to identify individuals

Some students should also be able to:

· Explain simply the structure of DNA

· Explain how a gene codes for a specific protein


	The life and work of Mendel – video or powerpoint presentation on Mendel’s life and work
Grow your own genetics experiment – seeds from monohybrid genetic crosses could be obtained and grown – to observe differences between seedlings and make predictions about the genetic constitutions of the parent plants

Genetic fingerprints – powerpoint presentation  on genetic fingerprinting – the technique can be fairly simply explained 
	Growing plants and counting seedlings

	
	
	Questions (a) & (b) pages 74-75
Summary questions 1-3


	Seedlings
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6.5
	Inheritance in action
Most students should be able to:

· Explain how the inheritance of characteristics is controlled by dominant and recessive alleles

· Explain how sex is determined in humans

Some students should also be able to:

· Predict and/or explain the outcomes of crosses between individuals for each possible combination of dominant and recessive alleles of the same gene

· Construct genetic diagrams


	The Human Genome Project – inherited conditions in humans are due to mutations of the DNA. The Human Genome Project has mapped all the human chromosomes.
Sex determination game – prepare sets of sperm cards with either X or Y on the back and egg cards, all with X on the back Working in pairs they create a table listing the sperm chromosome and the egg chromosome, the combination, the gender and name of the baby – then compare families after 5 minutes


	Working with partners in sex determination game

	
	
	Questions (a) pages 76-77
Summary questions 1-3
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6.6
	Inherited conditions in humans
Most students should be able to:

· State that some human disorders may be inherited

· Describe how genetic disorders caused by a dominant allele are inherited

· Explain how a genetic disorder caused by a recessive allele must be inherited from both parents
· List some issues concerning embryo screening

Some students should also  be able to:

· Draw genetic diagrams to show how genetic disorders are passed on

· Make informed judgements about the economic, social and ethical issues concerning embryo screening that they have studied or from information that is presented to them


	Huntingdon’s disease – find and show images on Huntingdon’s disease- the basic facts, symptoms and inheritability can be presented, together with some of the diagnostic tests
Cystic fibrosis – the students could be asked to research different aspects of the disease in groups

Inherited or not? – the only way to find this out is to go back through the generations – see if the students know about any family trais and see if they can draw up a pedigree within their own family

e.g. dangly earlobes or dimples


	
	
	
	
	
	

	39
6.7
	Stem cells and embryos – an ethical minefield – students should use their skills, knowledge and understanding of “How science works”:
· To make informed judgements about the social and ethical issues concerning the use of stem cells from embryos in medical research and treatments

· To make informed judgements about the economic, social and ethical issues concerning embryo screening they have studied or from information that is presented to them


	The stem cell dilemma – suitable material for this activity has already been discussed in previous spreads – create a questionnaire for display purposes
Bone marrow transplants – information from the Anthony Nolan Trust


	
	
	
	Group work display
Plan a role play

Pages 80-81
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	summary questions
exam style questions

how science works questions


	
	
	
	
	Pages 82-83
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	Examination style questions – end of unit


	
	
	
	
	Pages 84-85
	
	


