KS4 Science scheme of work

Sheringham High School

Module A

Humans as organisms
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Lesson KS4/A1(F) 

What is life? 

Objectives

Your learning outcomes are:

Grade E

· that there are seven life processes carried out by all living things.

· that all organisms are made from cells.

Grade C

· the parts and functions of a typical animal cell.

Key words: cell, cytoplasm, excretion, growth, membrane, movement, nucleus, nutrition, organism, reproduction, respiration, sensitivity.

Starter

Students write down a list of the features they think characterize living things. Feedback/discussion.

Main

Fill out target sheets and stick in books. Emphasise that these will be used by you and them to assess progress in terms of GCSE grade relative to their target grade.

Pupils (in pairs) look at examples of livings non-living things and write down which characteristics are present in each. Pupils feed back to class their findings.

7 characteristics that are present in all living things are generated and written down in books. (MRS NERG/MRS GREN.)

Pupils draw an organism from another planet illustrating the 7 characteristics. Display work on class wall.

Students look at plant and animal cell diagrams and write down differences and similarities.

Plenary

Splat game using 7 key words. Fill out target sheet.

Homework/extension work

A1.1 Living things Homework (write-on)

P6-7
Apparatus
Some of the following living organisms: woodlice; stick insects; collection of aquatic invertebrates;

geraniums or spider plants; growing cress seeds; lichens.

Some of the following non-living examples: Bunsen burner with flame; ‘growing’ copper sulphate

crystals; clockwork car or other toy; solar powered novelty toy that responds to sound e.g. dancing

coke can; inflating a balloon.

Points to note

· Excretion is not getting rid of solid waste (faeces) but the elimination of the waste products of the chemical processes inside the cells (e.g. in urine, in exhaled air). However some might argue that faeces contain bile salts which are a product of chemical processes and so are being excreted – this does not need to be mentioned to students.

· Students often regard growth as an increase in size. It can be, but it is really an increase in body dry mass and cell number.
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Lesson KS4/A2(F) 

Different kinds of cell 

Objectives

Your learning outcomes are:

Grade E

· that microscopes are needed to see cells clearly.

Grade C

· that cells are adapted to their functions.

· some of the adaptations of sperm cells, white blood cells, nerve cells, muscle cells and ciliated epithelial cells.

Key words: adapted, cilia, contract, function, impulses, magnified, microscope.

Starter

Pupils look on p8-9 and write down how cells can be different.

Main

Practical described below. Students draw cells either from microscopes or from the book. Label cells nucleus, cytoplasm, cell membrane.

Plenary

Students find out how red blood cells are adapted and report this back to the class.

Homework/extension work

Make a cell. Fill out target sheet.

P8-9

Practicals and demonstrations

1 Using a microscope Students may need reminding how to set up a microscope; worksheet A2.2 gives instructions.

2 Measuring cells Students measure the size of the field of view of the microscope, and then estimate the size of cells viewed through the microscope.

Apparatus

Microscope; pre-prepared slides (stained specimens of cheek cells or similar); worksheet A2.2.

Microscope; clear plastic ruler; variety of pre-prepared slides (stained cheek cells or similar);

worksheet A2.3.

Worksheets available:

A2.1 Cells and their jobs Homework (write-on)

A2.2 How do you use a microscope? Practical (reusable)

A2.3 How can you measure with a microscope? Practical (reusable)

Points to note

· Students may need to be reminded about how to set up a microscope in the practical activity and relearn that the orientation of objects viewed through a microscope is unusual. 

· Students often have difficulty grasping the idea of size and magnification.
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Lesson KS4/A3(F) 

Tissues and organs 

Objectives

Your learning outcomes are:

Grade E

· that groups of similar cells are called tissues.

· that various tissues combine to form organs.

· that organs work together in organ systems.

Grade C

· the functions of muscle, epithelial and glandular tissue.

Key words: digestive system, epithelial tissue, glandular tissue, muscle tissue, organ, organ system, secretions, tissue.

Starter

Students find out the difference between cell, tissue, organ using p10-11.

Main

See practical below. Students present these to class and this fuels discussion. 

Plenary

Winner stays on splat game. Cell, tissue, organ on board. Teacher gives name of one. Fill out target sheet.

Homework/extension work

Tissues and organs homework sheet.

P10-11

Practicals and demonstrations

Organs in the body. Students draw around themselves to produce a large body outline, and add drawings of organs in the correct places. They may need to refer to a model torso to help them locate the organs.

A

Points to note

· Students frequently misunderstand the relative sizes and locations of organs within the body.

· A model of the human torso will prove helpful.

Worksheets available:

A3.1 Tissues and organs Homework (write-on)

Apparatus

Sugar paper; scissors; glue; coloured pencils; model torso.
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Lesson KS4/A4(F) 

Food 

Objectives

Your learning outcomes are:

Grade E

· about the five groups of nutrients in food. 

· that foods also contain fibre and water.

· which nutrients are found in various foods. 

· that starch and sugars are carbohydrates.

· that glucose and sucrose are both forms of sugar.

Grade C

· why the human body needs food. 

· that proteins are made up of amino acids.

Key words: amino acids, carbohydrate, diet, fat, fibre, glucose, mineral, nutrients, protein, starch, sucrose, sugar, vitamin.

Starter

Students write down how to test for starch (they did this at KS3). Demonstrate this test and explain structure of starch.

Main

Students test foods for presence of protein and write down the test.

Students write down the differences between the structure of starch, protein and fat (p13). Point out that proteins are made up from amino acids. They also write down the kinds of foods that are rich in these food substances.

Plenary

Students write down the nutrients and other substances we need (p12). Fill out target sheet.

Homework/extension work

Write down which food substances were found in your evening meal tonight (look at packets, research)

P12-3

Practicals and demonstrations

1 Testing foods for starch Students may already be familiar with the use of iodine solution for showing the presence of starch. Demonstrate the colour change using a piece of bread, then ask students to test a range of foods for the presence of starch.

2 Testing foods for protein Students test a variety of foods for the presence of protein. This is a more involved test than the test for starch, and you may wish to consider its suitability for some classes.

Sodium hydroxide solution is harmful to the skin and eyes. Eye protection must be worn. If any solutions get onto to the skin or in the eyes, wash the solutions away with lots of cold water.

Points to note

· Students may not realise that foods are a mixture of a range of substances. 

· The fact that a nutrient appears in large quantities in any one food does not mean that other nutrient groups are not present.

Worksheets available:

A4.1 Nutrients in food Homework (reusable)

A4.2 How do you test foods for protein? Practical (reusable)

Apparatus

Samples of food for testing (e.g. dried milk powder, potato, flour, rice, pasta, breakfast cereals, biscuits, oats, fruit); spotting tile; iodine solution in dropper bottle.

Pure protein (albumen or casein powder, labelled ‘pure protein’); samples of food for testing (e.g. dried milk powder, potato, flour, rice, pasta, cereals, biscuits, fruit); rack of test tubes; 2 droppers;

1 cm3 syringe (teachers may prefer to use droppers instead); spatula; pestle and mortar; distilled

water; copper sulphate solution (1%); sodium hydroxide solution (5%); worksheet A4.2.

A
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Lesson KS4/A5(F) 

The digestive system 

Objectives

Your learning outcomes are:

Grade E

· which enzymes are added to food in different parts of the digestive system.

· what enzymes and digestive juices are.

Grade C

· that nutrients must dissolve to be absorbed into the body.

· the components of the human digestive system, and their functions.

Key words: absorbed, absorption, anus, bile, digestion, digestive juice, digestive system, enzymes, faeces, gall bladder, gastric juice, gullet, large intestine, liver, mucus, rectum, saliva, secretion, small

intestine, stomach.

Starter

Students label diagrams of digestive system as best they can. Do this in pairs. Self assess by swapping sheets between groups. Go through answers. This should be student led.

Main

Groups find out what happens in parts of the gut: rectum, large intestine, mouth, stomach, pancreas, liver/gall bladder and small intestine. These are differentiated (rectum easy, small intestine difficult!). Groups swap individuals so that all information is exchanged across the group (ambassadors). They need a table with information (see p15, Q 8).

Vitamin C practical.

Plenary

Find out which enzymes break down which food substances (p18) and in which part of the digestive system. Learn for test at start of next lesson. Fill out target sheet.

Homework/extension work

Produce substrate - enzyme – product equations for 3 enzymes.

P14-5

Practicals and demonstrations

1 Vitamins in juice Students investigate the amount of vitamin C in different juices. Instructions are given on worksheet A5.2. This is an opportunity for a very basic prediction (based on the cartons)

and some evaluation (the size of drops used and how carefully the practical is done may affect the results). It is better to use lemon juice and juices artificially high in vitamin C for this practical. It is

worth noting that lemon juice turns the DCPIP pink so you may have to stress that the colour the pupils are looking for is the dark blue of the DCPIP. Some cartons of drink such as Ribena drinks are quite good. Avoid pure apple juice – it contains no vitamin C and orange and lemon squash are also quite poor.

The DCPIP should not be made up too far in advance of the practical; 1 tablet per 10 cm3 of water is the usual strength. However, it may be more effective and cheaper if the solution is weaker. It might be worth experimenting.

Eye protection should be worn.

Worksheets available:

A5.1 Your digestive system Homework (write-on)

A5.2 How much vitamin C is in fruit juice? Practical (reusable)

Apparatus

Five different juices; 2 pipettes; 2 small beakers; spotting tile; cocktail sticks; DCPIP solution; eye protection; worksheet A5.2.

Points to note

· Students often have difficulty understanding that food must be digested before it can be absorbed across the gut wall and used.

· Students sometimes do not realise that faeces are the remains of a meal that cannot be digested, and so consist of substances that have not been used by the body (see also note for A1).

· There is a misconception that citric acid is Vitamin C. Vitamin C is ascorbic acid.
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Lesson KS4/A6(F) 

Breaking down food 

Objectives

Your learning outcomes are:

Grade E

· where various digestive juices are made, and the types of enzyme they contain.

Grade C

· that the stomach contains hydrochloric acid, and its function.

· the functions of bile.

· that the pH can affect the activity of an enzyme.

Key words: alkaline, amylase, bile, emulsification, enzymes, hydrochloric acid, lipase, neutralise, protease.

Starter

Go through homework from last lesson. Discuss why the stomach contains acid. Use hands down questioning technique to involve all pupils.

Main

Practicals given below.

Draw diagrammatic representations of enzymes breaking up substrates to products. Each group does different enzyme. Feed the idea to a bright group that pH/high temperature changes the shape of the enzyme and this stops the enzyme from working. Get this group to explain this to the class. Link this to acidic conditions in stomach and that bile neutralizes the acid in the small intestine. It also emulsifies oil to help digestion. Show this with washing up liquid and oil in test tube.

Plenary

Enzyme diagrams shown to class or displayed in room. Hot seat (millionaire style). Fill out target sheet.

Homework/extension work

Describe what happened to the meal you ate at lunchtime. P16-7

Practicals and demonstrations

1 Chewing bread If students chew a piece of bread they should find that it begins to taste sweet provided they keep it in their mouth for some time.

It is suggested that new paper plates and plastic knives are used to cut up and distribute the bread for this practical. The practical should not be done in a laboratory.

2 Does saliva contain an enzyme that digests starch? This is the second part of the prompt in the student’s book. The basis of the experiment is to add artificial saliva (see below) to a suspension of starch. Leave for about 5 minutes and then test for glucose. To be fair, starch and saliva should be tested before the experiment to ensure they are glucose free. The easiest way to test for glucose is to use a glucose dip stick reagent strip.

Students must not collect their own saliva. The reagent on the end of Clinistix strips is hazardous and should not be touched.

A

Worksheets available:

A6.1 Enzymes and pH Homework (reusable)

Apparatus

Fresh bread; paper plates; plastic knives.

Starch solution; amylase solution (labelled ‘artificial saliva’ – a 1% amylase solution prepared by dissolving 1% w/v pancreatin powder in cold distilled water works well); glucose dip sticks

(Clinistix); test tubes.

Oil and water in test tube with bung. Washing up liquid. This is a demo.

Points to note

· Students may need reminding of the pH scale.

· It would be useful to emphasise that the lining of the stomach is adapted to withstand the strong acid

· it contains, and that acids of pH 2 will damage other parts of the body. Heartburn is the sensation

· felt when stomach acid gets into the gullet, which is not adapted to withstand it.
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Lesson KS4/A7(F) 

Enzymes and digestion 

Objectives

Your learning outcomes are:

Grade E

· that proteins, starches and fats must be digested before they can be absorbed.

Grade C

· the types of enzyme that digest different nutrients.

· the products of the digestion of proteins, starches and fats.

· that enzymes are not changed themselves.

· that human enzymes work best at 37 °C, and are affected by changes in pH.

Key word: catalyse.

Starter

Cartoon concept on enzymes. Students write down who is right and why. They can then estimate the grade that each person might get in an exam. From this draw out that food needs to be broken down to be absorbed into blood and starch is broken down to glucose by amylase.

Main

Practical described below. Discuss findings.

Plenary

Pupils discuss in pairs why temperature affects rate and what the optimal temperature is. Discuss as whole class. Quick test on what food substances are broken down to which products and by what enzyme. Fill out target sheet.

Homework/extension work

P18-9

Practicals and demonstrations

1 Amylase activity Full instructions are given on worksheet A7.2. Worksheet A7.3 is a planning sheet to aid students who are asked to do this practical as an Sc1-type investigation. Set up 3 test tubes containing 5 cm3 of 1% starch suspension, each at different temperatures in water baths. Place a further 3 test tubes each containing 1 cm3 of 1% amylase solution in the same water baths. Leave the tubes for 5 minutes to allow the contents to reach the required temperature. Then add the amylase to the starch suspension. At regular intervals (e.g. every 2–5 minutes), add one drop of each

of the starch solutions to one drop of iodine solution in the wells of a spotting tile. A blue-black colour indicates the presence of starch. When the blue-black colour fails to appear it is safe to assume that all the starch in that tube has been broken down.

Another factor that could be investigated is the concentration of the amylase. It should be noted that the worksheet assumes that bacterial amylase is not being used (it does not have an optimum activity of 37 °C).

Care should be taken when handling amylase solutions.

A

Worksheets available:

A7.1 A starch experiment Homework (reusable)

A7.2 What temperature does amylase work best at? Practical (reusable)

A7.3 Investigation planning sheet: amylase Practical (reusable)

Apparatus

Iodine solution; spotting tile; test tubes; test tube rack(s); 2 x 5 cm3 syringes; pipette; 1% amylase

solution (making sure that its peak activity is at 37 °C, i.e. not bacterial amylase); 1% starch

suspension; pH paper/meter; thermometers; stop clock; eye protection; access to water baths at

various temperatures (one should be near 37 °C); access to ice; access to water for washing pipette.

Points to note

· Enzymes are not living things. This often causes confusion with students. Enzymes are made of protein and are eventually digested themselves.
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Lesson KS4/A8(F) 

Diffusion 

Objectives

Your learning outcomes are:

Grade E

· some substances can pass through cell membranes.

Grade C

· the rate of diffusion is increased if the surface area of a membrane is increased.

· villi in the small intestine increase the surface area across which food can be absorbed.

Grade B

· diffusion is the movement of particles from areas of high concentration to areas of low concentration.

· diffusion is faster if the concentration gradient is greater or the temperature is increased.

Key words: concentration, concentration gradient, diffusion, surface area, villi.

Starter

Students write down why they think an odour moves from one part of the room to the next. Demo potassium permanganate in water on each desk as an aid to the discussion. They write down the definition of diffusion.

Main

Practical A8.2

Students draw diagram of what is happening across the membrane.

Plenary

Show corrugated cardboard demo and then flatten cardboard. Pupils work in groups to derive that surface area is proportional to rate of absorption in small intestine. Fill out target sheet.

Homework/extension work

P20-1

Practicals and demonstrations

1 Diffusion in water Demonstrate the diffusion of potassium manganate (VII) by carefully dropping a

crystal into a beaker of water. Leave the water in the beaker to settle before adding the crystal, and

do not move it until diffusion is complete (or until the end of the lesson, whichever happens first!)

2 Model villi (1) A piece of corrugated cardboard can be used as a crude model for villi. Carefully peel off one of the flat outer surfaces. Flattening out the corrugated surface gives a visual demonstration of the increase in surface area achieved via the corrugations.

3 Diffusion and model cells This practical demonstrates that only small molecules can pass through a membrane representing the wall of the small intestine. Full instructions are given on worksheet A8.2.

The reagent on the end of Clinistix strips is hazardous and should not be touched.

A

Worksheets available:

A8.1 Moving chemicals Homework (reusable)

A8.2 What diffuses through the small intestine wall? Practical (reusable)

Apparatus 60 min

Large beaker; water; potassium manganate (VII) crystal.

Apparatus 5 min

Piece of corrugated cardboard, with one flat surface removed.

Apparatus 30 min

Visking tubing; paper clip; rubber band; boiling tube and rack; dropper; mixture of starch

and glucose in water; iodine solution in dropper bottle; glucose dip sticks (Clinistix); spotting tile.

Points to note

· It is worth emphasising that diffusion occurs in gases as well as liquids, and that the spreading out of particles is due to the normal movement of the particles themselves, and not to any draughts or currents in the gas/liquid.

Cells/tissues/organs
Food
Breathing
Blood
Respiration
Immunity

Lesson KS4/A9(F) 

Breathing 

Objectives

Your learning outcomes are:

Grade E

· the structure of the human thorax

Grade C

· the functions of the various parts of the breathing system.

· that air is drawn into the lungs when the movement of the diaphragm and rib muscles makes the thorax bigger.

Key words: abdomen, alveoli, breathing, bronchi, bronchioles, diaphragm, thorax, trachea, ventilation.

Starter

Students use p22 to label respiratory system. Check.

Main

Students check target sheet to determine grade they are working at and produce targets for improvement

Look at model thorax and identify diaphragm. Note that ribs are absent from model. Students draw chest inhaling and exhaling, labeling ribs/diaphragm. Define ventilation.

Carry out lung dissection.
Plenary

Complete summary on p23. Go through. Fill out target sheet.

Homework/extension work

P22-3

Practicals and demonstrations

1 Model thorax A model thorax can be constructed as shown below. This can be used to demonstrate that movement of the diaphragm causes the lungs to inflate and deflate. It will also be useful to discuss the shortcomings of this model with students (i.e. it does not model movement of the ribs).

A

Worksheets available:

A9.1 The breathing system Homework (write-on)

Apparatus

Model thorax. Bung open ended bell jar or large juice bottle with bottom cut off balloons rubber sheeting fixed with a rubber band plastic tubing

Heart and lungs for demo dissection.

Points to note

· Many students think that the chest expands when breathing in because air has entered the chest. It is worth emphasising that it is the movement of the chest that causes the movement of air.

· Note that the words ventilation and breathing are often confused: breathing is the movement of

· diaphragm and ribs; ventilation refers to the movement of air in and out of the lungs.
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Lesson KS4/A10(F) 

Inside the lungs 

Objectives

Your learning outcomes are:

Grade E

· that oxygen diffuses from air in the lungs into blood in capillaries.

· that waste carbon dioxide diffuses from blood into the air in the lungs.

Grade C

· the functions of cilia and mucus.

· how the structure of the alveoli and capillaries help diffusion.

Key words: cilia, diffuse, mucus.

Starter

Students write down how exhaled air is different to inhaled. 

Main

Students do practical.

Produce table comparing exhaled/inhaled air. 

Draw outline of capillary and alveolus. Students draw in oxygen, water and carbon dioxide, relating back to diffusion. They label blood in/out as oxygenated/deoxygenated (they need to know these words). They write down how the alveolus increases surface area.

Plenary

In groups ask students to write down what they think will happen to dust particles inhaled into the lungs. Prompt with p24. One student explains this to the group. Draw cilia in exercise books. Fill out target sheet.

Homework/extension work

Explain to your parents that you vaporize your food and breathe it out.

P24-5

Practicals and demonstrations

1 Inhaled and exhaled air from the prompt in the student’s book, students can investigate some of the changes in the air they breathe in and out. Breathing onto a thermometer several times is sufficient to show that exhaled air is at a higher temperature than inhaled air. Breathing onto a cold surface such as a mirror or piece of glass will show that exhaled air contains more moisture than inhaled air. Alternatively, cobalt chloride paper can be used. Demonstrate the colour change in the presence of water by adding tap water before students breathe on the paper.

Students should wash their hands after handling cobalt chloride paper.

A

Worksheets available:

A10.1 Breathing reverseword Homework (write-on)

Apparatus

Thermometer; cold glass/mirror or cobalt chloride paper.

Points to note

· Diffusion is the key to this process. The taking of air into the lungs is active but the diffusion of oxygen into the blood is passive.

· Cilia are paralysed by cigarette smoke. This leads to mucus and dirt building up in the lungs and can also lead to a ‘smoker’s cough’.
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Lesson KS4/A11(F) 

Blood 

Objectives

Your learning outcomes are:

Grade E

· about the composition of the blood.

Grade C

· how the components of blood are adapted to their functions.

Key words: blood vessels, capillaries, plasma, platelets, red blood cells, urea, white blood cells.

Starter

Students write down the differences between red, white blood cells and platelets. (rbcs and platelets have no nucleus.) They also write down any other stuff found in the blood. They need a table with parts of the blood and what is carried in these parts (include urea - comes up in the exam frequently!)

Main

Students draw diagrams of red and white blood cells and platelets and what they do.

Practical below.

Plenary

Concept cartoon. Fill out target sheet.

Homework/extension work

P26-7

Practicals and demonstrations

1 Viewing blood cells Use microscopes to view pre-prepared slides of blood cells, or use Bioviewers and Human Blood slides (available from Philip Harris).

A

Worksheets available:

A11.1 Blood Classwork (cut and stick)

A11.2 Blood cells and mountain air Homework (reusable)

Apparatus

Microscopes and pre-prepared slides of blood cells; or Bioviewers and Human Blood biosets.

Points to note

· If viewing cells using a microscope, emphasise that the white blood cells will have been stained to make them visible.
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Lesson KS4/A12(F) 

Blood vessels 

Objectives

Your learning outcomes are:

Grade E

· that there are three types of blood vessel.

Grade C

· the functions of each type of blood vessel, and how they are adapted to their function.

Key words: arteries, blood vessels, capillaries, circulation system, heart, valves, veins.

Starter

Students annotate diagrams of artery, vein, capillary to make clear the differences between them.

Main

Students research why they are so different (p28-9).

Practical below.

Plenary

Draw diagram on p28 and label the different vessels. 

Homework/extension work

P28-9

Practicals and demonstrations

1 Arteries and veins Students investigate the elasticity of veins and arteries. Full instructions are given on worksheet A12.2. The availability of suitable sections of artery and vein will depend on the co-operation of a local butcher. Teachers may prefer to do this as a demonstration. Some pupils may object to the use of animal parts.

A

Worksheets available:

A12.1 The circulation system Homework (write-on)

A12.2 How much do blood vessels stretch? Practical (write-on)

Apparatus

Clamps and stands; ruler; 2 fabric strips (cotton/linen, approximately 1 cm x 8 cm, with holes at each end into which a hook or mass hanger will fit); piece of artery; piece of vein; 10 g mass hanger and

10 g slotted masses; eye protection; worksheet A12.2.

Points to note

· Emphasise that it is only the capillary walls that are thin enough to allow substances to enter and leave the blood.
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Lesson KS4/A13(F) 

 The heart and its beat 

Objectives

Your learning outcomes are:

Grade E

· the structure of the heart.

Grade C

· that the heart is two pumps, one sending blood to the lungs and the other blood to the body.

Key words: atrium, contracts, heart beat rate, heart valves, relaxes, ventricle.

Starter

Students write down why the heartbeat increases when we do exercise.

Main

Demo dissection to show structure of heart. Emphasise that there is double circulation. Students do dissection.

Label heart diagrams. Refer back to diagram on p28 to show double circulation.

Take pulse rate and compare resting against exercise.

Plenary

Fill out target sheet.

P30-1

Homework/extension work

P30-1

Practicals and demonstrations

1 Model heart or sheep’s heart Use a model heart or sheep’s heart to point out the various parts. If you are not familiar with the dissection of a sheep’s heart, the advice of an experienced colleague should be sought.

2 Change in pulse rate with body position Students can investigate whether their pulse rate changes when they are lying down, sitting still or standing up. Some students may need help finding their pulse. Ensure that students maintain their body position for several minutes before taking their pulse, so that the effects of any previous movement do not affect their results.

3 Listening to the heart Stethoscopes should be used if they are available. If not, the inside tube from

a kitchen roll will do.

A

Worksheets available

A13.1 The heart Homework (write-on)

Apparatus

Model heart or sheep’s heart; scalpel; dissecting board; gloves

Stop clock.

Stethoscope or the inside tube from a kitchen roll.
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Lesson KS4/A14(F) 

Respiration 

Objectives

Your learning outcomes are:

Grade E

· that energy is released in cells via respiration.

· the word equations for respiration.

Grade C

· the difference between aerobic and anaerobic respiration.

· the differences between respiration, breathing, and ventilation.

Key words: aerobic respiration, anaerobic respiration, lactic acid, oxygen debt, respiration.

Starter

Students research differences between anaerobic and aerobic respiration and write down the equations. 

Main

Anaerobic respiration clench fist exercise.

For a marathon and 100m sprint students describe which process of respiration occurs. 

Write down the summary on p33

Plenary

Draw a diagram of a cell, capillary to illustrate respiration (both types). Fill out target sheet.

Homework/extension work

Homework sheet. P32-3.

A

Worksheets available:

A14.1 Respiration Homework (write-on)

Points to note

· Confusion can arise between the meanings of the words ventilation, breathing and respiration.

· Emphasise that respiration is a chemical reaction that goes on in all the cells of our body.
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Lesson KS4/A15(F) 

Microbes and disease 

Objectives

Your learning outcomes are:

Grade E

· that diseases have various causes, and some are caused by micro-organisms.

Grade C

· the basic structure of bacteria and viruses.

· the way these microbes reproduce.

Key words: bacteria, bacterium, chromosome, disease, DNA, genes, microbe, micro-organism, protein coat, symptom, toxins, virus.

Starter

Draw some viruses and bacteria that cause disease (p35). List the differences between bacteria and viruses. Make sure the diagrams are labeled (this comes up in the exam see p35)

Main

Practical below

Draw diagrams/posters to illustrate how bacteria and viruses reproduce.

Plenary

Students give talks or present posters. 

Fill out target sheet.

Homework/extension work

Make a model of a virus or a bacterium

P34-5

Practicals and demonstrations

1 Numbers of bacteria It is easy to show how the numbers of bacteria become overwhelming. Plot a bar chart or pictogram that says time on the x-axis and number of bacteria on the y-axis. Put one bacterium at time zero. At 20 minutes draw two, 40 minutes draw four, 60 minutes eight etc. You will only be able to do this for a short period of time as the curve on the graph is impressively steep.

A

Worksheets available:

A15.1 Microbes and disease Homework (write-on)

Points to note

· Students tend to regard all microbes as harmful and the beneficial effects should be mentioned, e.g. rotting compost, recycling nutrients and food manufacture.

· The fact that diseases may be caused by a large number of different factors needs to be explained.

Cells/tissues/organs
Food
Breathing
Blood
Respiration
Immunity

Lesson KS4/A16(F) 

Stopping microbes 

Objectives

Your learning outcomes are:

Grade E 

· ways in which the stomach and scabs defend the body against microbes.

Grade C

· Ways in which tears, glands in skin, lungs defend the body against microbes.

Key words: food poisoning, infected, mucus.

Starter

Make list of the all the ways in which your body protects itself against infection. (White blood cells produce antitoxins.) Peer assess in pairs using p36-7.

Main

Students think of ways in which you might show that bacteria were present on the skin.

Practical below

Plenary

Summary sheet.

Fill out target sheet.

Homework/extension work

P36-7

Practicals and demonstrations

1 Bacteria on skin Instructions are given on worksheet A16.2.

The dishes should be sealed using several strips of sticky tape stretched over the two halves of the dish. They should not be completely sealed all the way round. Students should be told that once the dishes are set up and sealed they must not be opened. The dishes must be destroyed immediately after the investigation using an autoclave.

A

Worksheets available:

A16.1 Bacteria and food Homework (reusable)

A16.2 Are there bacteria on your skin? Practical (reusable)

Apparatus

20 min (to set up)

4 dishes of sterile agar in disposable petri dishes; sterile tongue depressors; sticky tape; waterproof pens; warm water and soap; worksheet A16.2.

Points to note

· There are various causes of disease: infection, environment, diet, new growth (cancer etc.) and genetic disorders.

· Not all diseases are spread by touch or by breathing in microbes. It is worth pointing out to students that genetic diseases etc. are only inherited, and contact with a sufferer will do no harm. Some diseases like HIV/AIDS are passed on by sexual contact, but not by normal day to day contact.
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Lesson KS4/A17+18(F) 

Healing cuts

Objectives

Your learning outcomes are:

Grade E

· that we are naturally immune to certain diseases.

· how wounds are healed.

Grade C

· that the immune system can destroy microbes.

· how white blood cells destroy microbes.

· how our immune system works.

· how vaccination can be used to give us immunity to certain diseases.

Key words: antitoxins, blood clot, immune system, ingest, pus, scab, toxins, antibodies, immune systems, immunised, naturally immune, vaccine, vaccination.

Starter

Research what a scab is and why it is produced. Draw a labeled diagram to show what happens when you are cut. Discussion to include what white blood cells do and how this leads to pus.

Main

Place the textbooks around the outside of the room. Students are in groups of 4 and are in competition. They have 30 seconds each to look at the diagram on p41 and reproduce it in their books. Write down the definition of vaccination.

Plenary

Fill out target sheet.

Homework/extension work

P38-9 and p40-1

Practicals and demonstrations

There is no practical but teachers may wish to extend worksheet A17.1 to include more practical aspects of emergency aid.

A

Worksheets available:

A17.1 Bleeding Homework (reusable)

A18.1 Immunity Homework (reusable)

Points to note

· The body is well protected against infection. Apart from the blood system, there is acid in the stomach and enzymes in tears.

· The immune system is extremely complex and the book has a very simple account.

· Some students may believe that the jabs they have in childhood will protect them from every infectious disease for ever.

· Some students may ask why we cannot be vaccinated against colds. The virus responsible mutates very rapidly, so a vaccine developed one year would not be effective against all strains, and would not be effective in following years. This is the also the reason why vulnerable people (such as the elderly) must be vaccinated against flu every year, and why stocks of flu vaccine often run low (as new vaccine has to be made every year from the most common strains at the time).
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Lesson KS4/A19(F) 

Health and lifestyle 

Objectives

Your learning outcomes are:

Grade E

· that diet, exercise and smoking can affect health by reducing the chance of a heart attack

Grade C

· the chance of a stroke

Key word: lifestyle.

Starter

Make a list of the key things one needs to do to stay healthy.

Main

Produce a poster to explain to someone in year 4 how you keep healthy. Display posters

Plenary

Go through revision topics on target sheet and warn them there is a test next time. Fill out target sheet.

Homework/extension work

p42-3 and p44-5 has exam questions.

Practicals and demonstrations

1 Carbon monoxide in cigarette smoke A carbon monoxide meter can be used to measure the levels of this gas in the blood of pupils. This involves pupils blowing into the meter rather than direct testing of blood. This can be compared to the values found in the blood of smokers. They are often available for hire from local health promotion units.

Care and judgement should be used before involving pupils in any sort of experiment which they might find intrusive. Clean mouthpieces should be used for each pupil. Mouthpieces can be sterilised by soaking in Milton™ fluid for 20 minutes.

A

Worksheets available:

A19.1 Keep fit! Homework (write-on)

Apparatus

Carbon monoxide meter.

Points to note

Chemicals in cigarette smoke damage the heart and blood vessels as well as the lungs.

Even a little exercise is better than none at all!
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