KS4/B/1(F) Plant structure

Worksheets available:

	No.
	Title
	Type

	B 1.1
	The organs of a flowering plant
	Homework (write-on)


Objectives

Students should learn that:

Grade E

· flowering plants have stems to support the plant and transport materials.

· flowering plants have roots to hold them in the soil and to absorb water and mineral salts.

· flowering plants have flowers that produce seeds which are often contained in fruits.

Grade C

· mineral salts are important for healthy growth.

· flowering plants have leaves that photosynthesise in light to make food.

Key words: flower, flowering plant, fruit, leaf, mineral salt, organ, photosynthesis, root, seed, stem.

Starter

Main

Plenary

Extension work/homework

Points to note

· Many students will not appreciate that tomatoes are in fact fruits.

Practicals and demonstrations

1 Where are the organs in a plant? A pot plant can be used to illustrate the different parts. Different vegetables could be displayed to see if students can identify all of them. A potato plant (with potatoes), onion or carrot plant, if available, could be displayed to illustrate the fact that when growing these plants do not always resemble the neat, cleaned and trimmed vegetables found in the supermarkets. Illustrating that onions grow underground provides a convenient link to looking at onion cells under a microscope in the next topic.

A pot plant; a variety of different vegetables; a carrot or potato plant.

2 Video: The Private Life of Plants. Episode 2: Growing. A short clip could be shown to illustrate how plants grow and the vast variety of plant life.

KS4/B/2(F) Plant cells

Worksheets available:

	No.
	Title
	Type

	B2.1
	Plant cells
	Homework (write-on)

	B2.2
	How do you make a slide?
	Practical (reusable)


Objectives

Students should learn:

Grade E

· that plants are made of cells.

· that plant cells, like animal cells, contain a nucleus, cell membrane and cytoplasm.

· that plant cells may contain a permanent vacuole.

· that plants cell also have a cell wall.

Grade C

· that plant cells may contain chloroplasts which contain chlorophyll to absorb light energy.

· the functions of the nucleus, cell membrane, cytoplasm, cell wall, chloroplasts, vacuole.

Key words: cell, cell membrane, cell sap, cell wall, chlorophyll, chloroplast, cytoplasm, microscope, nucleus, stain, vacuole.

Starter

Main

Plenary

Extension work/homework

Points to note

· It is suggested that the phrase permanent vacuole is used since some animal cells do have temporary vacuoles which some pupils may have encountered at KS3.

· The word slide is used to describe the glass sheet onto which a specimen is placed and also the finished product (i.e. slide with specimen and water/stain with a coverslip on top). This can be the cause of some confusion.
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1 Examining onion cells Worksheet B2.2 can be used. Worksheet A2.2 (How do you use a microscope?) may also be useful. Slide making may need to be demonstrated before the practical and the problem of air bubbles explained. Demonstrate making a slide using real slides if a video camera is available. If not, a model can be used made from sheets of card (slide) a perspex safety screen (coverslip), tissue paper (onion skin) and a retort stand (mounted needle). It is probably best not to use water in this model!

Encourage students not to try to flatten their slides by pressing on the coverslip as this often results in the coverslip breaking. Methylene blue stain can be used instead of plain water. It will help the cell walls and nuclei to show up better. Students should be encouraged to draw and label one or two of the cells they find. Onion skin will often repel any water put on top of it, producing many air bubbles when the coverslip is put in place.

Glass slides and coverslips should be handled with care. The use of mounted needles or pipettes may not be considered appropriate for some classes. Methylene blue is harmful in solid form.

Apparatus

50–60 min

Onion cut into small pieces; forceps; slide; coverslip; mounted needle; water (or methylene blue stain); pipette/dropper; microscope; worksheet B2.2.
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KS4/B/3(F) Plant cell adaptations 

Worksheets available:

	No.
	Title
	Type

	B3.1
	Plant cell adaptations
	Homework (write-on)


Objectives

Students should learn that:

Grade E

· a group of cells of the same type is called a tissue.

Grade C

· palisade and root hair cells are adapted to their functions.

Key words: adapted, function, palisade cell, root hair cell.

Starter

Main

Plenary

Extension work/homework

Points to note

· Many students find the concept of surface area difficult to grasp. Practical 1 should help.

· It should be stressed that the root hair is not a hair as such but simply an extension of the cell.

KS4/B/4(F) Roots and stems

Worksheets available:

	No.
	Title
	Type

	B4.1
	Stems and roots
	Homework (write-on)


Objectives

Students should learn that:

Grade E

· xylem tissue is used to transport water and mineral salts up the plant.

· organs are groups of tissues.

· phloem tissue is used to transport food around the plant.

Grade C

· what osmosis is.

Key words: organ, osmosis, phloem, root, stem, tissue, xylem. Starter

Main

Plenary

Extension work/homework

Points to note

· The term food is still being used to describe the product of photosynthesis, as it is a word students will be familiar with. Glucose is introduced in B8.

· Use of the phrase mineral salts, rather than just minerals helps to link this with what some students may know about neutralisation. Mineral salts are salts that contain important elements needed for plant growth.

· Students often have conceptual difficulty with osmosis. For some it may be easier for them to think in terms of water molecules going from places where there are a lot of them (a dilute solution) to places where there are fewer of them (a more concentrated solution).
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1 Observing xylem Students place celery stems in water containing blue food colouring for differing lengths of time (at least 5 minutes). They then examine, by cutting across the stems, how far the dye has moved up. This could lead on to calculating the speed of water flow up the xylem. It may also be used to compare celery stems with and without leaves.

Scalpels may not be suitable for use in some classes.
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[image: image11.png]2 Osmosis This can be simply demonstrated using visking tubing and a capillary tube. Pre-soak the tubing in warm water for 20 minutes to soften it. Tie a knot in one end of the tubing and add 3% sugar solution. Insert a capillary tube at the top of the visking tubing, secure it using an elastic band and put it into water in a beaker. The water will enter the visking tubing by osmosis causing the water level in the capillary tube to rise. This can be further extended to demonstrate diffusion at the same time by adding food colouring to the sugar solution. Computer monitored datalogging can be done by attaching a pressure sensor to the top of the capillary tube.
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Visking tubing; capillary tube; pipette; 3% sugar solution; beaker of water; elastic band; (food colouring).

KS4/B/5(F) Leaves

Worksheets available:

	No.
	Title
	Type

	B5.1
	Leaves
	Homework (write-on)

	B5.2
	How do you estimate the surface area of a leaf?
	Practical (reusable)


Objectives

Students should learn that:

Grade E

· many leaves have a large surface area and/or are arranged as a leaf mosaic to trap as much of the available sunlight as possible.

Grade C

· water inside plant cells is important for support. A plant wilts if the cells are short of water.

· veins in leaves contain xylem and phloem tissue.

Key words: leaf mosaic, leaf stalk, phloem tissue, surface area, vein, wilting, xylem tissue.

Starter

Main

Plenary

Extension work/homework

Points to note

· Many students think that wilting plants are dead plants. Practical 3 may help.

· If the school has rhododendron plants in the grounds, these can be used to illustrate a leaf mosaic.

Practicals and demonstrations

1 Leaf surface area This experiment follows the instructions on worksheet B5.2. Paper clips or small stickers could be attached to each counted leaf, to avoid counting the same leaf twice.

Apparatus

· 40 min Squared paper; pencil; paper clips/small stickers; worksheet B5.2.

2 Internal structure of a leaf Suspend a leaf in a beaker containing brine shrimps. The soft parts of the leaf will be eaten away slowly leaving a skeleton. Fresh water shrimps can also be used – eggs are available from many pet shops. Thinner leaves, such as oak, work best, suspended by a cotton thread tied to a pencil.

3 Wilting plants Take a wilting plant (e.g. tomato) and water it in front of the class at the beginning of the lesson. By the end of the lesson the plant should have started to ‘unwilt’.

Apparatus

· 40 min Wilted plant (e.g.tomato); water.

KS4/B/6(F) Photosynthesis – raw materials
Worksheets available:

	No.
	Title
	Type

	B6.1
	Leaves and photosynthesis
	Homework (reusable)

	B6.2
	Where are the stomata?
	Practical (reusable)


Objectives

Students should learn that:

Grade E

· most leaves have a waxy cuticle to stop them losing too much water.

Grade C

· carbon dioxide and water are the raw materials for photosynthesis.

· carbon dioxide enters via stomata, which are controlled by guard cells.

· carbon dioxide enters leaves and cells by diffusion.

· desert plants have thicker cuticles.

· nitrates are important mineral salts for plant growth.

Key words: carbon dioxide, cuticle, diffusion, epidermis, guard cell, nitrate, photosynthesis, stomata.

Starter

Main

Plenary

Extension work/homework

Points to note

· Many students have conceptual difficulty with diffusion, and practical 2 may help.

· It may be worth stressing that particles are moving randomly all the time and so the diffusion of

molecules is the net result of random movement rather than some mythical process whereby

particles decide to head straight for a particular area and stay there.

Practicals and demonstrations

1 Where are the stomata? This is a very simple practical in which students try to find out where the stomata are in different leaves. Students could collect their own leaves or the teacher could supply them. Fresh leaves work best since a lack of water (from being picked) and low light levels for prolonged periods (in the lab/prep room) will cause stomata to shut. Ideally, use large flat, non-waxy leaves. Leaves from a large tree could be compared with a water lily (which has stomata on the top surface).

Eye protection should be worn. Care should be taken with boiling water.

2 Diffusion Some students will still have difficulty with the concept of diffusion. They may need to be reminded that a gas will move, on its own, through the air from an area of high concentration to an area of low concentration. Demonstrate this by dabbing perfume or aftershave on some cotton wool and leave it at the front of the classroom during the lesson. To represent stomata, put the cotton wool in a box with some holes in it. Encourage students to put up their hands when they smell it. To demonstrate diffusion in liquids, see A8.

Apparatus
Aftershave/perfume; box with holes; cotton wool.

KS4/B/7(F) The transpiration stream

Worksheets available:

	No.
	Title
	Type

	B7.1
	Transpiration
	Homework (reusable)

	B7.2
	How much water does a plant lose?
	Practical (reusable)


Objectives

Students should learn that:

Grade E

· the loss of water from a plant is called transpiration.

Grade C

· transpiration is faster in hot, dry, windy conditions.

· the passage of water from roots, through the stem and out through the stomata is called the transpiration stream.

Key words: transpiration, transpiration stream. 

Starter

Main

Plenary

Extension work/homework

Points to note

· The factors that affect the speed of transpiration are the same as those affecting the speed of evaporation.

· It should be emphasised to students that transpiration occurs through stomata. The transpiration stream is the passage of water through the whole plant.

All domestic appliances must be given a thorough electrical inspection and test.

KS4/B/8(F) Photosynthesis – products

Worksheets available:

	No.
	Title
	Type

	B8.1
	The products of photosynthesis
	Homework (write-on)

	B8.2
	Are light and chlorophyll needed for photosynthesis?
	Practical (reusable)


Objectives

Students should learn that:

Grade E

· photosynthesis is a chemical reaction and so can be written as a word equation.

Grade C

· the photosynthetic reactants are carbon dioxide and water and the products are glucose and oxygen.

· oxygen is a by-product.plant cells use some of the glucose for respiration.

· glucose may be converted into insoluble starch for storage.

Key words: by-product, chemical reaction, glucose, insoluble, product, raw material, reactant, soluble, starch, word equation.

Starter

Main

Plenary

Extension work/homework

Points to note

· It should be stressed that energy is placed in brackets in the word equation because it is not a substance.

· The diagram of the internal structure of the leaf on worksheet B6.1 could be correctly labelled by the teacher and handed out as part of the students’ notes.

Practicals and demonstrations

1 Testing leaves for starch. This is suitable for Sc1-type investigation work. Most of the glucose formed in the leaves by photosynthesis is stored in the leaves as starch during the day. At night, the starch is broken down into sugar and transported around the plant to areas where it is needed or specific storage organs. The commonest way to test whether photosynthesis has occurred is to test for starch using iodine solution. Full instructions are given on worksheet B8.2.

The test is to see whether light is needed for photosynthesis and/or whether chlorophyll is needed. The former can be tested using leaves from one plant where one leaf has been left in the light and the other has been covered in a black plastic bag (for at least 24 hours). In both cases use destarched plants to set up the experiment. Leave the plants in the dark for 48 hours before exposing one plant to light and keeping the other covered. The latter can be tested using variegated leaves. Students will need to be told that variegated leaves are missing chloroplasts (chlorophyll) in the white areas of the leaves.

Taping a photographic negative or stencil over a destarched leaf and leaving it in bright light for 24 hours can produce a good effect when the leaf is tested for starch.

Care must be taken when using ethanol (highly flammable) and boiling water. Eye protection must be worn.

Apparatus

90 min

De-starched geranium (or similar) leaves exposed to light/darkness and/or air/no carbon dioxide; variegated geranium leaves; iodine solution; scissors; ethanol; beaker; test tube; test tube holder; forceps; pipette; Bunsen burner; tripod; gauze; heat-proof mat; eye protection; petri dish; (optional photographic negatives or simple stencils); worksheet B8.2.

KS4/B/9(F) Rate of photosynthesis

Worksheets available:

	No.
	Title
	Type

	B9.1
	Factors that affect photosynthesis
	Homework (write-on)

	B9.2
	How can you measure the rate of photosynthesis?
	Practical (reusable)

	B9.3
	Investigation planning sheet: photosynthesis
	Practical (reusable)


Objectives

Students should learn that:

Grade C

· the rate of photosynthesis may be limited by low temperature, lack of carbon dioxide, lack of light.

· any one of these factors may be limiting at any one time.

Key words: limiting factor, rate. 

Starter

Main

Plenary

Extension work/homework

Points to note

· Students often find the fact that chlorophyll ‘denatures’ above about 45 °C difficult. They could be reminded that all the atoms in a molecule are in a constant state of motion and that the hotter it is the faster, these vibrations become. As chlorophyll is weakly held together, it shakes itself apart (a bit of a simplification). Shaking a space-filling model may help to demonstrate the point.

Practicals and demonstrations

1 Rate of photosynthesis Full details are given on worksheet B9.2. Worksheet B9.3 is a planning sheet to aid students who are asked to do this practical as an Sc1-type investigation. A mark scheme is also provided for this. It is particularly important that pupils get all the air out of the leaves by following steps F–H carefully. Extensions involve using different concentrations of sodium hydrogencarbonate solution, different temperatures and different coloured filters placed around the syringes (or dye added to the sodium hydrogencarbonate solution). Challenge some pupils to design a way of preventing the heat of the lamp reaching the water. This involves setting up a heat sink (a flat sided tank of water) between the syringe and the lamp.

The use of scalpels or syringes may not be suitable for some classes. Students should not point the syringes at other students – risk of eye injury. Eye protection should be worn.

2 Datalogging and rates of photosynthesis Using a datalogger, the concentration of either oxygen or carbon dioxide can be monitored. For the former, put an oxygen electrode in a conical flask containing fresh Elodea in 0.2 M sodium hydrogencarbonate solution. For the latter, place a pH probe near the Elodea in a conical flask containing 0.2 M sodium hydrogencarbonate solution. The effects of light intensity work better with this approach. The oxygen electrode is more suited to monitoring oxygen concentration during the course of a day.

Apparatus
Data logger and computer; oxygen electrode; pH probe; fresh Elodea pondweed; 0.2 M sodium hydrogen carbonate solution; conical flask with sponge stopper to

60 min
support probe/electrode.

KS4/B/10(F) Plant growth

Worksheets available:

	No.
	Title
	Type

	B 10.1
	Plant hormones
	Homework (reusable)


Objectives

Students should learn that:

Grade E

· plants respond to light, moisture and gravity.

Grade C

· plant shoots grow away from gravity and towards light.

· plant roots grow towards gravity and moisture.

· plants produce plant hormones that control growth.

Key words: auxin, plant hormone.

Starter

Main

Plenary

Extension work/homework

Points to note

· These substances should be referred to as plant hormones rather than just hormones, to avoid confusion with human hormones that are studied later in this module.

· Students often find it difficult to remember the effects that auxin has in the root as opposed to the shoot. This might help Auxin in shoots causes growth to speed up. Auxin in roots causes growth to be retarded.

KS4/B/11(F) Humans and plant hormones

Worksheets available:

	No.
	Title
	Type

	B 11.1
	Uses of plant hormones
	Homework (reusable)


Objectives

Students should learn that:

Grade C

· plant hormones can be used to produce new plants quickly by stimulating root growth in cuttings, regulate fruit ripening and kill weeds.

Key word: cutting 

Starter

Main

Plenary

Extension work/homework

KS4/B/12(F) Human senses

Worksheets available:

	No.
	Title
	Type

	B 12.1
	Senses reverseword
	Homework (write-on)

	B 12.2
	How sensitive are you?
	Practical (write-on)


Objectives

Students should learn that:

Grade E

· there are light-sensitive receptors in the eye, sound-sensitive receptors in the ear, position-sensitive

receptors in the ear, soluble-chemical receptors in the tongue (taste), chemical receptors in the nose

(smell) and nerve endings in the skin which are sensitive to pressure and temperature.

Grade C

· receptor cells detect changes in the environment called stimuli.

· information that the receptors receive is sent to the brain along nerves.

Key words: nerve, nerve ending, optic nerve, receptor, retina, sense organ, stimulus, taste bud. 

Starter

Main

Plenary

Extension work/homework

Points to note

· The idea that humans have six senses will be unfamiliar.

Practicals and demonstrations

1 How sensitive are you? Using worksheet B 12.2, students investigate which parts of human skin are the most sensitive. Use two pencils stuck together or a U-shaped piece of wire. If students are inclined to ‘cheat’ by always claiming to feel two points, they could sometimes be tested with only one point. There should also be areas of the body which are prohibited (e.g. around eyes, waist down to mid thigh, breast area). An extension could involve finding out the minimum distance between the two points (when using the wire) for each of a series of body areas (e.g. cheek, upper arm, tip of finger).

Teachers may wish to consider whether this is a suitable practical for some classes.

Apparatus

40 min

Two pencils or a piece of wire; worksheet B 12.2.

KS4/B/13(F) The eye

Worksheets available:

	No.
	Title
	Type

	B 13.1
	The eye
	Homework (write-on)

	B 13.2
	How do you make a pin-hole camera?
	Practical (reusable)


Objectives

Students should learn:

Grade E

· that the eye contains: iris, lens, optic nerve, pupil, retina.

Grade C

· that the eye contains: ciliary muscle, cornea, iris, lens, optic nerve, pupil, retina, sclera and suspensory ligament.

· what each of these parts does.

Key words: ciliary muscle, cornea, iris, lens, optic nerve, pupil, retina, sclera, suspensory ligament. 

Starter

Main

Plenary

Extension work/homework

Points to note

· Students are often confounded by the number of words that need to be learnt in this topic. Practice at labelling diagrams is essential but it may also prove useful to suggest that students make up a mnemonic or silly phrase to remember all the parts.

· It is often not apparent to students why the image on the retina should be inverted. Demonstrating a pin-hole camera helps to emphasise the point. See practical 1.

Practicals and demonstrations

1 Pin-hole cameras Demonstrates that the image formed on the retina is inverted. Full details are given on worksheet B 13.2.

Teachers should consider whether the use of needles by students is suitable.

Cardboard tube or box (e.g. inside of a kitchen roll); sticky tape; black cartridge paper; tracing paper; needle; knitting needle (or similar to make hole larger); candle or light bulb as a luminous source; worksheet B 13.2.

KS4/B/14(F) The nervous system

Worksheets available:

	No.
	Title
	Type

	B 14.1
	The nervous system
	Homework (write-on)

	B 14.2
	How fast are your reactions?
	Practical (reusable)


Objectives

Students should learn that:

Grade E

· the nervous system transfers information around the body along nerves.

Grade C

· it allows humans to respond to their surroundings appropriately.

· what a reflex action is.

Key words: effector, impulse, motor neurone, nervous system, processes, reflex action, response, sensory neurone, spinal cord, stimuli.

Starter

Main

Plenary

Extension work/homework

Points to note

· Students should get used to using the term impulse rather than electrical signal or message.

· Nerve cells are not physically joined together; the impulses are transmitted via chemical

neurotransmitters. However, this does not need to be referred to at Foundation level and is not

mentioned in the student’s book.

Practicals and demonstrations

1Timing your reactions (1) Using worksheet B 14.2, students work out their own reaction times. Students could compare their reaction times with those worked out in practical 2 and consider which is more accurate (although they measure slightly different things: the brain processes visual information in the first, and touch information in the second). It has recently been shown that shouting ‘catch it’ at the time of the drop speeds up the reaction. Pupils could test this as an extension. Or encourage them to see if being able to feel the rule (by touching it lightly) improves reaction time. They might also investigate the effect of caffeine (in a cola drink) on reaction times.



2Timing your reactions (2) Work out the time it takes for a message to be carried by nerves through one person. Students stand holding hands in a line. The student at one end of the line has a stop clock. The student starts the stop clock as he/she squeezes his/her neighbour’s hand. The squeeze is passed along the line until the last student feels it when he/she shouts ‘stop’ and the stop clock is stopped. Divide the time taken by the number of students to calculate the average time for the message to pass through the nervous system of one student. Students should be able to spot the inherent inaccuracies in this experiment: it is prone to human error (some students not concentrating); there is a reaction time for the student stopping the stop clock. Students could stand in a circle to solve this. Students should appreciate that the more people you use the better, and the importance of repeating experiments and writing down results clearly in a table as you get them. Secondary sources of information could be used to look up human nerve speeds and work out how long it should take for the message to be carried through one person. They may also consider finding out about reaction times and athletes starting a race.

KS4/B/15 (F) Excretion 

Worksheets available:

	No.
	Title
	Type

	B 15.1
	Excretion
	Homework (write-on)


Objectives

Students should learn that:

Grade E

· removing wastes from the body is called excretion.

Grade C

· respiration is a chemical process happening in all cells of the body to release energy.

· excess amino acids are broken down to form urea by the liver.

· urea is removed by the kidneys which produce urine.

Key words: amino acid, bladder, excretion, kidney, respiration, urea, urinate, urine. Starter

Main

Plenary

Extension work/homework

Points to note

· Water is lost from the body via the lungs, skin (in sweat) and urine. There is a common misconception that the water produced by respiration is excreted by the lungs. The water produced by respiration stays in the cells or enters the blood stream. It can then be lost in one of the three ways mentioned above.

· Excretion refers to the removal of waste products produced by chemical reactions in the body. The production of faeces is therefore considered to be egestion and not excretion (although see A1 Points to note).

· The figures given for gases in the air and in breathed out air refer to dry air. The amount of water vapour in the air varies depending on location and weather conditions.

KS4/B/16(F) Homeostasis

Worksheets available:

	No.
	Title
	Type

	B 16.1
	Homeostasis
	Homework (reusable)


Objectives

Students should learn that:

Grade E

· various conditions inside the body need to be controlled. This is called homeostasis.

Grade C

· conditions include: water content (water is lost in sweat, urine and via the lungs); ion content (ions

are lost in sweat and excess ions are lost in the urine); temperature (enzymes work best at certain

temperatures).

Key words: enzyme, homeostasis, ion. Starter

Main

Plenary

Extension work/homework

Points to note

· The concept of ions may not be understood at this stage (unless Module C has been covered). The idea that chemicals like salts (e.g. sodium chloride) exist as ‘collections’ of sodium and chloride ions, which can move freely around in a solution, may have to be explained. Simply put, an ion is an atom or molecule that has an electrical charge.

· Worksheet B 16.1 contains a question on skin. This is not covered in detail in the student’s book and is designed as a question inviting students to use their scientific and general knowledge to spot the difference. Students may need to be warned about this.

KS4/B/17(F) Hormones

Worksheets available:

	No.
	Title
	Type

	B 17.1
	Hormones
	Homework (reusable)


Objectives

Students should learn that:

Grade E

· many bodily functions are controlled by hormones.

Grade C

· blood glucose levels are also subject to homeostatic control.

· blood glucose levels are controlled by the action of two hormones – insulin and glucagon.

Key words: blood plasma, diabetes, diabetic, gland, glucagon, glucose, hormone, insulin, pancreas, target organ.

Starter

Main

Plenary

Extension work/homework

Points to note

· If module A has been covered, this topic provides various opportunities to revise glandular tissue and blood.

· Some students may ask why too much glucose in the blood is a problem. Although not the whole story, they could be invited to think about osmosis and water being taken out of cells if the surrounding medium (delivered by capillaries) is concentrated sugar solution.

· Only insulin and glucagon are dealt with in detail, but there is an opportunity on page 79 of the student’s book to discuss other hormones and what they do.

KS4/B/18(F) Smoking

Worksheets available:

	No.
	Title
	Type

	B 18.1
	Smoking
	Homework (reusable)


Objectives

Students should learn that:

Grade E

· drugs can be addictive.

· medicines are useful drugs.

Grade C

· smoke from tobacco can cause cancer, lung diseases (such as bronchitis and emphysema) and diseases of the heart and blood vessels.

· a drug is a substance that affects the chemical reactions in the body.

Key words: addictive, bronchitis, cancer, carbon monoxide, cilia, ciliated epithelial cell, dependent, drug, emphysema, heart disease, medicine, mucus, nicotine, tar, tobacco, withdrawal symptoms.

Starter

Main

Plenary

Extension work/homework

Points to note

· It is advisable to find out what aspects are covered and how the subject is approached in PSHE before embarking on this topic.

· Teachers should remember that many pupils of this age group may be smokers and/or have parents who smoke.

KS4/B/19(F) Other drugs

Worksheets available:

	No.
	Title
	Type

	B 19.1
	Alcohol
	Homework (reusable)


Objectives

Students should learn that:

Grade E

· alcohol slows down the nervous system and its overuse may lead to liver and brain damage.

Grade C

· solvents can affect behaviour and damage lungs, brain and liver.

· drinking alcohol in excess can lead to lack of self-control, unconsciousness, coma and even death.

Key words: alcohol, alcoholic, depressant, solvent abuse.

Starter

Main

Plenary

Extension work/homework

Points to note

· It is worthwhile checking with the relevant co-ordinator how this subject is tackled in PSHE.

· Teachers should remember that some pupils may have experimented with drugs, or even been in trouble because of them. They may also have family members who are addicts.

Practicals and demonstrations

1 Stimulants The teacher might consider using him/herself as part of a demonstration to illustrate the effects of stimulant ‘drugs’. Wear a blood pressure monitor or pulse monitor and take readings before and after drinking strong coffee or a cola drink. Try to avoid other factors that can affect the pulse rate (such as moving around between readings). A monitor connected to a computer can provide a more conclusive and continuous readout.

This practical should not be done in a laboratory.

Apparatus

15 min

Blood pressure/pulse monitor.
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Practicals and demonstrations


1 Surface area The practical box in the student’s book asks students to find out how a sponge can absorb water more quickly. Oasis foam (used to stand cut flowers in) is particularly suitable. Artificial sponges can also be used. Cut one piece of sponge or foam so that it has a serrated edge (thereby increasing its surface area). Place both sponge/foam blocks in the same depth of water for a short time, and then measure the amount of water absorbed either with a measuring cylinder or by comparing with the masses of the dry sponges. If using Oasis foam, care must be taken not to compress it.





The use of scalpels may not be considered appropriate for some classes.





Apparatus


30 min


Two identical sized pieces of Oasis foam or artificial sponge material; scissors or scalpel; water in shallow dish/tray; measuring cylinder or access to balance.
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45 min
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40 min
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Apparatus


15 min (to set up)


Thin leaf (e.g. oak); beaker of fresh water/brine shrimps; cotton; pencil.




















Large beaker (500–1000 cm3); reed relay; small ‘one cup’ heating element; bimetallic strip thermostat; thermometer.
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20 min





Apparatus
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Practicals and demonstrations


1 Thermostats in action Many students will be used to the idea that water is often kept at a certain temperature in hot water tanks and urns for making hot drinks. A simple demonstration for students is as follows. Place a small heating element in a large beaker of hot water, and connect its ends to a power source via a reed relay. Connect the reed relay to a bimetallic strip thermostat also in the beaker. Students should be able to see the strip moving and compare it with the temperatures indicated on a thermometer in the beaker. This way of controlling the temperature can be compared with that of the human body. This demonstration will also illustrate the use of reed relays met in module F.


























Apparatus


30 min


2 boiling tubes; 2 bungs; glass or plastic tubing (including T-tube); rubber tubing connectors; limewater; eye protection; or balloon pump; 2 balloons; 2 test tubes; eye protection.






























































2 Ethylene as a growth hormone The experiment described on worksheet B 11.1 could be set up using ripe and unripe tomatoes.





Apparatus


10 min (to set up)


2 conical flasks with bored bungs; glass tubing to connect conical flasks; 5 ripe and 5 unripe tomatoes.





Practicals and demonstrations


1 Urine testing As a quick demonstration, the way in which doctors test for diabetes can be shown. Set up two or three test tubes of artificial urine, one containing a dissolved spatula of glucose. The tubes should all contain water. To obtain a yellow colour, either stir each tube with an orange or dark yellow felt tip pen or add glucose-free food colouring. Test each with a glucose dip strip (Clinistix) to show that one ‘comes from a diabetic person’. This could be preceded by an explanation of how the kidney starts to excrete glucose if levels are too high.
































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




















Apparatus


10 min


2–3 test tubes; test tube rack; glucose (dextrose); spatula; 2–3 glucose dip strips (Clinistix); yellow felt tip pen or glucose-free yellow food colouring.























Apparatus


Metre rule; worksheet B 14.2.
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20 min
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Apparatus Stop clock.





30 min








