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Worksheets available

	No.
	Title
	Type

	H 1.1
	Variation
	Homework (write-on)


Objectives

Students should learn:

· that the features of things are called characteristics and these vary between different species and between members of the same species.

· that variation is caused both by inheritance and by an organism’s environment.

Key words: characteristics, environmental variation, inherited variation, offspring, parent, species, variation.

Starter

Main

Plenary

Extension work/homework

Points to note

· Be aware that some students may be embarrassed by some of their characteristics.

· The same characteristic in humans can have a genetic cause (e.g. curly hair) or an environmental cause (e.g. permed hair).

· Variation in a characteristic is often caused by both environmental and genetic causes (e.g. the height of a plant depends on a genetic predisposition to grow to a certain height and receiving enough light, water and mineral salts to reach that height).

[image: image4.png]Practicals and demonstrations

1 Relationships between characteristics Many students will have measured themselves and drawn bar charts showing height variations. This could also be done here but it is suggested that students take this idea one step further and compare characteristics to look for a relationship between them. Students could measure the lengths of their middle fingers and the lengths of their forearms and plot a graph of the class results. A line of best fit drawn through the points should be attempted. Students should see that there is a pattern (a relationship) between the two. Students could then go on to suggest other characteristics in which they could look for a relationship.
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25 min for measuring and collating results

A metre ruler.
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	No.
	Title
	Type

	H2.1
	Chromosomes and genes
	Homework (write-on)

	H2.2
	Extracting DNA
	Practical (reusable)


Objectives

Students should learn:

· that the nuclei of cells contain chromosomes made of DNA.

· that chromosomes are divided up into sections called genes.

· that each gene carries out a particular job and many genes control human characteristics.

Key words: chromosome, gene, nucleus.

Starter

Main

Plenary

Extension work/homework

Points to Note

· Many texts quote the number of different human genes as 100 000. Modern research connected with the Human Genome Project suggests that this is a gross overestimate, and currently 31 000 looks more realistic.

· DNA is constructed of chains of molecules known as nucleotides. These each contain a sugar, a phosphate group and one of four bases (A, T, G and C). Students do not need to know this but it explains why these letters have been used in the drawing of the open book on Page 49.

· The worksheet alludes to arranging pairs of chromosomes in size order. This ordering does not work for the sex chromosomes but these will be dealt with in topic H4.

· The ‘X’ shaped chromosomes are the ones that traditionally appear in textbooks and exam papers. However, it should be noted that chromosomes only exist like this during cell division. The ‘X’ actually consists of two identical lengths of DNA. Chromosomes spend most of the time as a single length of DNA.

[image: image10.png][image: image11.png]Practicals and demonstrations

1 Extracting DNA Instructions are given on worksheet H2.2. A water bath could be used instead of the pupils putting their beakers in larger beakers of hot water. This practical can be done with onions, although this leaves the lab rather smelly afterwards!

Ethanol stored in a freezer should be in a vapour-tight screw cap plastic bottle. Eye protection should be worn.

Apparatus 60 min

4 beakers (100 cm3, 2 x 250 cm3, 500 cm3); sodium chloride; ethanol (ice cold); ice (to keep ethanol cold); filter funnel; filter paper; cut up pieces of fruits or vegetables (e.g. kiwi fruit, onions); 2 measuring cylinders (25 cm3, 250 cm3); pestle and mortar; stirring rod; washing up liquid; water (about 60 °C or water bath at 60 °C); electronic balance; thin wire bent into a hook (or loops); eye protection.
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Worksheets available

	No.
	Title
	Type

	H3.1
	Two types of reproduction
	Homework (write-on)

	H3.2
	Logical reproduction
	Practical (reusable)


Objectives

Students should learn:

· that asexual reproduction is producing offspring from one parent.

· that sexual reproduction is producing offspring from two parents.

· that asexual reproduction is faster than sexual reproduction.

· that sexual reproduction produces variety.

· how and why body cells divide.

Key words: asexual reproduction, cell division, clone, divide, sexual reproduction.

Starter

Main

Plenary

Extension work/homework

Points to note

· It is implied in the Student’s Book that all the aphid offspring produced by asexual reproduction are the same. This is not quite true, in that some winged aphids are also produced in order to spread the insect from plant to plant. This detail need not be shared with students.

· This topic does not mention plants. These are dealt with in more detail in H5 and H6.

· Students may need reminding that many differences between things have environmental and not inherited causes.

· The inference in worksheet H3.1 is that bacteria and amoebae do not reproduce sexually. In certain conditions, however, both of these organisms will carry out a form of sexual reproduction.

[image: image14.png]Practicals and demonstrations

1 Logical reproduction. The pictures of ‘insects’ in worksheet H3.2 can be used as a card sort activity and are designed as a way of reinforcing the fact that sexual reproduction mixes characteristics. Instructions are given on the sheet but could be given verbally if you wish to cut up the cards and laminate them. The inherited characteristics the pupils need to spot are: the number of stripes, length of antennae and length of abdomen. It is basically an exercise in logical deduction – there is only one way in which you can get the cards to work out: insect A asexually reproduces to give insect D (or vice versa), B and G reproduce sexually to give H, C and F reproduce sexually to give E. You may wish to tell pupils the parent insects and get them to concentrate on working out the offspring. This will make the activity easier.

[image: image15.png]Apparatus 30 min

Worksheet H3.2; scissors; glue – if you wish pupils to stick their results into their books – or laminated cards made from worksheet H3.2.
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[image: image17.png]Sexual reproduction

in animals

Worksheets available:

	No.
	Title
	Type

	H4.1
	Gametes
	Homework (reusable)


Objectives

Students should learn:

· that gametes transfer genetic information from parents to offspring.

· how gametes produce a fertilised egg cell.

· how the sex of a child is determined.

Key words: body cell, egg cell, fertilisation, fertilised egg cell, fuse, gamete, sex cell, sex chromosome, sperm cell.

Starter

Main

Plenary

Extension work/homework

Points to note

· The text has deliberately used ‘sperm cell’ and ‘egg cell’ rather than ‘sperm’ and ‘egg’ to help students to appreciate that they are cells.

· The words zygote and ova (ovum) have not been used here since they are not necessary at this level. The more descriptive term ‘fertilised egg cell’ is used instead of zygote. Some students may, however, have heard of these words at KS3.

[image: image18.png]Practicals and demonstrations

1 Chromosomes Model chromosomes could be made out of pipe cleaners cut to different lengths. If different colours are used for two parents the production of gametes can be demonstrated, along with the subsequent events at fertilisation.
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5 min (to demonstrate)

Pipe cleaners of two different colours cut into different lengths (there should be four of each different length, of each colour).
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Worksheets available:

	No.
	Title
	Type

	H5.1
	Fertility treatment
	Homework (reusable)


Objectives

Students should learn:

· that hormones from the pituitary gland cause the release of an egg cell each month.

· that hormones from the ovaries cause the womb lining to thicken.

· that fertility drugs contain hormones and cause more egg cells to be released.

· that oral contraceptives contain hormones and stop egg cells being released.

· that fertility drugs and oral contraceptives can cause problems.

Key words: fertility treatment, ovary, hormone, pituitary gland, fertility drug, contraception, oral contraception.

Starter

Main

Plenary

Extension work/homework

Points to note

· The word ‘womb’ has been used in the text. Students may be familiar with the term ‘uterus’ from KS3.

· The Fact Box on page 54 contains information about twins because it is a common question amongst students. However, they should appreciate that twins are a normal phenomenon and not just caused by fertility treatment, although with the increasing use of fertility treatment the number of twins has risen.

· The picture of different forms of contraception on page 55 can be used as a basis for class discussion should this be appropriate. Pupils do not need to learn about the different types for Foundation Level GCSE.

Practicals and demonstrations

There are no suggested practicals for this topic.
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Worksheets available:

	No.
	Title
	Type

	H6.1
	Plant asexual reproduction
	Homework (reusable)


Objectives

Students should learn:

· that taking cuttings is an example of asexual reproduction.

· that taking cuttings is cheaper and quicker than growing plants from seed.

· that plants grown in this manner are genetically identical to the parent plant.

· that cuttings need to be grown in a damp atmosphere until the roots grow.

Key words: asexual reproduction, clone, cutting, genetically identical.

Starter

Main

Plenary

Extension work/homework

Points to note

· Students may ask why you can’t take cuttings from humans. Plant cells are less ‘fixed’ in what they can do than human cells. See also page 84.

[image: image23.png][image: image24.png]Practicals and demonstrations

1 New plants from old Following the suggestion in the Student’s Book, pupils could plan an investigation to find out if only a certain part of a plant can be used as a ‘cutting’ or whether all parts of a plant can. This can be undertaken using one type of plant or a variety of different ones if the main aim is to show that different parts of plants need to be used as ‘cuttings’ for different species. Cuttings should be grown in a well-lit area and can be grown in test tubes/Petri dishes

if soil/compost is considered too messy. Water levels will need regular topping up over the weeks. Examples that could be tried: African violet (especially leaves), busy lizzie (especially leaves), rhubarb (especially root), dandelion (especially root), geranium (especially top of leafed stem), carrot (especially top of tap root).

The use of knives may not be suitable for some classes. Some students may suggest using rooting powders or gels. These should be handled with care and used in accordance with the manufacturer’s instructions. Students should wash their hands after handling rooting powder (or gel) or soil.

Apparatus

30 min (to set up)

test tubes/Petri dishes/small pots of compost; plant (e.g. African violet, busy lizzie, rhubarb, dandelion, geranium, carrot); knife and/or scissors; rooting powder; clear plastic bags to cover pots; elastic bands to secure plastic bags. Optional: rooting powder or gel.

2 New begonias This demonstration involves taking a begonia leaf and making small cuts in it. This is pressed onto some moist soil in a pot and sealed in a clear plastic bag. The question could be posed: Does it make a difference where the cuts are made?
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Apparatus

5 min (to set up)

Begonia leaf; knife; pot of moist compost; clear plastic bag; elastic band.
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Worksheets available:

	No.
	Title
	Type

	H7.1
	Discovering genes
	Homework (write-on)


Objectives

Students should learn:

· that Mendel showed that characteristics did not blend and so proposed the idea of genes.

· that Mendel’s ideas were not accepted at first because they could not explain large amounts of variation nor evolution.

Key words: Mendel, gene. 

Starter

Main

Plenary

Extension work/homework

Points to note

· The idea that Mendel’s work was in complete obscurity and that his work was ‘rediscovered’ by de Vries and others in 1900 is pure myth. Mendel’s work was reasonably well known but not accepted due to the prevailing ideas about evolution and inheritance at the time.

· The word ‘factor’ is used here in the description of Mendel’s work. In fact Mendel used the word ‘elemente’, the term ‘factor’ being introduced by Correns in his re-evaluation of Mendel’s work.
· This topic can be used to provide material for Sc1 ‘Ideas and evidence’ statements 1a and 1c. The Foundation Science companion website contains weblinks about Mendel and his work, including access to the text of his scientific papers. Students could look at the website and see how Mendel structured his paper.

· Part of the following could be related to students, asking them to identify why Mendel’s theory was not accepted initially:

Darwin’s thinking about evolution, although now regarded by most as correct, was muddled by Darwin’s explanation of exactly how characteristics were inherited. Although the theory of natural selection was contrary to Lamarck’s theory (that organisms inherited characteristics acquired by their parents), in 1868 Darwin proposed that inheritance was caused by ‘pangenes’ which allowed for the inheritance of acquired characteristics! Pangenes were supposedly produced by all body cells in response to their environment, travelled around the blood and collected in the sex cells. This conformed to the almost universal view at the time that the vast amount of variation in characteristics must be due to some form of acquired inheritance and that inheritance was a property of the blood. The pangenes then ‘blended’ somehow in the offspring. Mendel’s novel work showing that characteristics did not blend was ignored in the face of the historical prevailing views about inheritance. De Vries modified Darwin’s Pangenesis theory in 1889 by linking pangenes to the chromosomes. In 1892 Weismann suggested that only the sex cells contained all the pangenes and that body cells lacked the pangenes that were not needed for their own development and differentiation. This theory did not allow for the collecting together of acquired characteristics and was the pre-cursor to the gene theory.

Practicals and demonstrations

There are no suggested practicals for this topic.
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	No.
	Title
	Type

	H8.1
	All about alleles
	Homework (write-on)


Students should learn:

· that different types of a gene controlling the same characteristic are called alleles.

· that some alleles always work (dominant ones).

· that some alleles only work if there are two copies (i.e. no dominant allele present). These are called recessive.

Key words: allele, dominant, recessive. 

Starter

Main

Plenary

Extension work/homework

Points to note

· Try to encourage students to use the term ‘allele’ rather than just ‘gene’.

· At this level, alleles are described as ‘being able to work’ or ‘not being able to work’. The more correct

terminology of ‘being expressed’ or ‘not being expressed’ is not used since students find it confusing.

· Students are often confused by the symbols used for alleles. The dominant allele always has a capital

letter, and a recessive allele has a small version of the same letter. The worksheet is designed so that

students can colour in rather than use the symbols if they find them too confusing.
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Practicals and demonstrations

1 Eye colour Using beads or buttons, a simple practical can be done to show how dominant features are inherited. Although human eye colour is controlled by a number of alleles, it is a reasonable simplification to say that brown eyes are dominant over blue eyes and treat each as an allele. Twenty-five brown beads and 25 blue beads are mixed together in a plastic cup. These represent the eye colour alleles of the mother. Fifty blue beads are placed in another plastic cup. These represent the eye colour alleles of the father. Two further plastic cups are then laid out, labelled ‘brown eyes’ and ‘blue eyes’. Without looking, students should take one bead from the ‘father’s’ cup and one bead from the ‘mother’s’. If they are both blue, they should be placed in ‘blue eyes’ cup. If one or both are brown, they should be placed in the ‘brown eyes’ cup. At the end they should count the numbers of beads in each cup. A bar chart could be plotted with the results. There are various other combinations of alleles that could be used.

[image: image33.png]Apparatus 30 min

25 brown and 75 blue beads or buttons; 4 plastic cups.
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Worksheets available:

	No.
	Title
	Type

	H9.1
	Two inherited diseases
	Homework (reusable)

	H9.2
	The chromosome game
	Practical (cut-out)


Objectives

Students should learn:

· that some alleles cause diseases, called inherited diseases.

· that cystic fibrosis is caused by a recessive allele. Two copies of the allele are needed to cause the disease. It affects cell membranes.

· that Huntington’s disease is caused by a dominant allele. Only one copy of the allele is needed to cause the disease. It causes uncontrollable jerking movements.

Key words: cystic fibrosis, inherited disease, Huntington’s disease. Starter

Main

Plenary

Extension work/homework

Points to note

· Care should be taken when dealing with inherited diseases, in that some pupils may either suffer from an inherited disease themselves or have relatives that do.

· The reasonably smooth edges around the hole cut into the skull on page 62 show that this hole was made whilst the person was living and the person carried on living.

· Huntington’s disease is often called Huntington’s chorea (‘chorea’ having the same word stem as ‘choreography’ and referring to the uncontrollable jerking movements indicative of the disease). In some texts it is mis-spelt as Huntingdon’s disease.
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1 The chromosome game Worksheet H9.2 provides a set of ‘cards’ needed to play this game. Each player takes a sheet and cuts out the cards. Alternatively the cards can be pre-prepared and laminated. The cards of all the players in the group are then shuffled and dealt out. The cards each have an allele on them (curly or straight hair, blond or brown hair, blue or brown eyes, receding chin or protruding chin, lobed ears or unlobed ears) or a sex chromosome (X or Y). Students examine their cards and any pairs of genes (although they may be different alleles) or sex chromosomes that they have get laid down in front of them, facing upwards. Play continues with each student selecting one card from the hand of the student on the right. Each time a pair is made they are laid down. There could be a ‘winner’ (the first student to get rid of all their cards) but the main object is for students to fill in the table on worksheet H9.2, correctly showing which combination of alleles produces which feature.

It may not be advisable to allow some groups access to scissors.

Apparatus

30 min

Worksheet H9.2; scissors.
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Worksheets available:

	No.
	Title
	Type

	H10.1
	Sickle-cell anaemia
	Homework (write-on)


Objectives

Students should learn:

· that sickle-cell anaemia is a serious and usually fatal disease which causes red blood cells to turn sickle-shaped.

· that the blood of people with this disease is less able to carry oxygen.

· that people who have one sickle-cell allele are more resistant to malaria.

Key words: malaria, sickle-cell anaemia. 

Starter

Main

Plenary

Extension work/homework

Points to note

· Care should be taken when dealing with sickle-cell, in that some pupils may either suffer from it or have relatives that do.

· The text implies that inheriting one copy of the sickle-cell allele does not cause disease. Whilst it is true that one copy will not cause sickle-cell anaemia, it will cause sickle-cell trait in which both types of red blood cell are made, which can cause problems. This is an example of alleles being co-dominant, something that the students do not need to know about but which may come up in discussion if pupils suffer from sickle-cell trait themselves or have relatives who do.

· Sickle-shaped red blood cells are not always that shape. The problems occur when they suddenly change shape due to sudden demand for oxygen by the body (e.g. when taking exercise).

Practicals and demonstrations

There are no suggested practicals for this topic.
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Worksheets available:

	No.
	Title
	Type

	H11.1
	Cloning plants and animals
	Homework (reusable)

	H11.2
	Cloning cauliflowers
	Practical (reusable)


Objectives

Students should learn:

· that embryo transplanting involves splitting early embryos into cells and transplanting the cells into the wombs of animals where they grow and develop.

· that tissue culture is a way of growing new plants from single cells or groups of cells taken from other plants.
· that these methods of cloning are used to quickly produce a lot of organisms with desirable characteristics.
Key words: embryo transplanting, sterile, tissue culture. Starter

Main

Plenary

Extension work/homework

Points to note

· Many students will envisage embryos as looking like tiny, undeveloped versions of adult animals. The embryos used in embryo splitting are very early embryos, when the cells have not started to differentiate into different tissues. Differentiated animal cells cannot be used. Plant cells, on the other hand, are totipotent; under the right conditions each cell is able to grow into a new plant.

[image: image42.png][image: image43.png]Practicals and demonstrations

1 Cloning cauliflowers This practical is often not totally successful due to microbial contamination, although some results can usually be obtained. An autoclave or pressure cooker needs to be available to technicians. Microbial contamination is easy for students to evaluate. Full instructions are given on worksheet H10.2. When putting the pieces of cauliflower into the growth medium in the tubes, the necks of the tubes should really be held briefly in a medium Bunsen burner flame just after removing the cotton wool and just before replacing it. This is difficult for some students to do. This step can be omitted or carefully demonstrated. If possible, benches should be swabbed with 70% ethanol just before the class arrives. Growth can usually be observed in about 10 days. It takes about 12 weeks for full plants to develop.

Eye protection should be worn. Students with sensitive skins should wear plastic gloves. Commercial bleach solution (e.g. Domestos) is an irritant. All spills must be reported immediately. Technicians should avoid raising dust when handling kinetin. Sodium hydroxide is corrosive.

Apparatus

40 min (to set up)

1 small piece (approx. 0.5 cm diameter) freshly cut cauliflower head; wash bottle of 70% ethanol;

1 pair sterile forceps (commercially available plastic ones or metal ones wrapped in aluminium foil and autoclaved – 120 °C, 15 mins); 1 beaker 20% Domestos in water solution (or other sodium chlorate-1 solution with detergent); 1 boiling tube containing 2–3 cm in depth growth medium (see below) with non-absorbant cotton wool bungs and foil covers (autoclaved); 3 small beakers of sterile distilled water (autoclaved); boiling tube rack; eye protection.

Kinetin stock solution: 0.1 g kinetic in 1 dm3 distilled water. Adding 2 pellets of sodium hydroxide will help the kinetic to dissolve. Stock can be stored in a fridge until needed.

Growth medium: Dissolve 10 g granulated sugar and 4.7 g Murashige and Skoog medium in 725 cm3 distilled water. Thoroughly mix in 10 g agar (this dissolves when the medium is autoclaved in tubes).
[image: image44.png]


[image: image45.png]Genetic engineering

Worksheets available:

	No.
	Title
	Type

	H12.1
	Inheritance crossword
	Homework (write-on)


Objectives

Students should learn:

· that genes can be ‘cut out’ of chromosomes using enzymes.

· that genetic engineering is when a foreign gene is inserted into the genetic make-up of another organism.

· that genetically engineered bacteria make many useful products, including insulin.

· that each gene carries the instructions for making one protein.

Key words: genetic engineering. 

Starter

Main

Plenary

Extension work/homework

Points to note

· Some students may be slightly confused about the term ‘genetic modification’. This has the same meaning as ‘genetic engineering’.

· The fluorescent mouse shown on page 69 of the Student’s Book is not ‘glow-in-the-dark’. The protein that is produced by the gene is excited by pure blue light with a wavelength of about 488 nm, which is reflected back as greeny-yellow. The pictures have been taken under blue-light conditions.

Practicals and demonstrations

1 Genetic engineering debate The examples of genetic engineering given in the Student’s Book on page 69 are designed to show the range of things that can be achieved by genetic engineering. This subject matter provides an excellent opportunity for a class debate which may consider the economic, ethical and social implications of genetically modified organisms. The title of the debate could focus in on one particular aspect (e.g. genetically engineered foods) or take genetic engineering as a whole. The debate can be organised in a number of ways but the following suggestions are made:

· Pieces of paper with the names of each student are placed in a ‘hat’.

· An equal number of pieces of paper are placed in another ‘hat’, 50% bearing the word ‘for’ and 50% bearing the word ‘against’.

· A draw is made to see which students will be on which side.

· All students prepare a short 2–3 minute speech, doing research using newspapers, magazines, books and the internet.

· During the debate, further draws take place to decide on four speakers from each side.

· The teacher should act as the chairperson.

· Questions could be asked of the speakers, or short statements made, from the ‘floor’ at the end.

· A vote is held by show of hands or secret ballot.

Selective breeding

Worksheets available:

	No.
	Title
	Type

	H13.1
	Selective breeding
	Homework (write-on)


Objectives

Students should learn:

· that a breed or variety of an organism is one that is still the same species but looks quite different.

· that selective breeding involves choosing which animals or plants to breed from based on their characteristics.

· that plants are often bred to become more disease resistant and give a greater yield.

Key words: artificial selection, breed, disease resistance, selective breeding, variety, yield. 

Starter

Main

Plenary

Extension work/homework

Points to note

· The term ‘breed’ is normally used in connection with animals, whereas ‘variety’ is used in connection with plants. Both words essentially have the same meaning.

Practicals and demonstrations

There are no suggested practicals for this topic.

Agricultural problems

Worksheets available:

	No.
	Title
	Type

	H14.1
	The Irish potato famine
	Homework (reusable)


Objectives

Students should learn:

· that selective breeding and the use of clones reduce the number of alleles in a population.

· that rare breeds should be conserved so that alleles that are not useful at the moment can be used again if conditions change.

· that the extensive use of cloned plants can lead to economic disaster.

Key words: gene bank, rare breeds farm, seed bank.

Starter

Main

Plenary

Extension work/homework

Points to note

· Although the reasons given in the text for the decline in fatty pigs is true, its sudden decline was due to World War 2 when lard was diverted from shops to make explosives. People were forced to use vegetable oil. After the war, vegetable oil was marketed as a healthy alternative and synthetic explosives were developed.

Practicals and demonstrations

1 Visit a rare breeds farm A visit to a rare breeds farm could be arranged. Most will have someone who can discuss the needs of a teacher and help to design a worksheet for students to use.

2 The Irish Potato Famine Student’s could obtain information on this from a variety of sources (Worksheet H14.1, the internet, CD-ROMs or books) and write a short talk on the subject. There are some relevant website links on the Foundation Science companion website.

Natural selection

Worksheets available:

	No.
	Title
	Type

	H15.1
	Natural selection
	Homework (reusable)

	H15.2
	Investigation planning sheet: pasta caterpillars
	Practical (reusable)


Objectives

Students should learn:

· that organisms that are the most well adapted to a certain area are the most likely to survive and reproduce.
· that the differences between organisms, allowing one to be better suited to an environment than

another, are caused by different organisms having different alleles. Those organisms that survive pass
on their alleles to their offspring.

· that organisms are likely to die due to disease, competition and predation.

Key words: competition, natural selection. 

Starter

Main

Plenary

Extension work/homework

Points to note

· A good way of introducing the fact that different organisms naturally have different alleles for something like disease resistance, is to talk about colds. Colds spread quickly around a school but not everyone will catch the same one. One reason for this is that some people are naturally resistant to some cold strains.
· The game suggested on page 75 of the Student’s Book can be used as a basis for an experiment (see below). However, this involves ‘wild’ animals and some students/teachers may object to this. This practical can be used as a piece of assessed coursework and an exemplar marking scheme is provided. Use of the planning sheet will restrict the marks available.

Practicals and demonstrations

1 Natural selection game Students design a ‘game’ in which different colours of uncooked pasta are spread around an area such as open grassland. Children then have to find as many pieces as they can in a certain time. This could be played for real on a sports pitch, giving students, say 5 minutes in which to find as many of the pasta pieces as possible. More of the red, orange and yellow pieces will be found, the green being less noticeable.

2 Birds and pasta caterpillars Short lengths (2–3 cm) of pasta (e.g. spaghetti or tagliatelle) are placed at regular intervals across an area outside. It is important that the ‘caterpillars’ are placed at regular intervals so that results gathering is easy. The ‘caterpillars’ could be laid out on a grid created with lengths of string but this is a bit of a fiddle to set up. The pasta should be of two different colours, one of which matches the terrain, each type being laid out randomly. The pasta needs to be cooked until it is just ‘soft’ – normally about half the recommended cooking time. It is better to buy pasta that is pre-coloured but it can be dyed by adding food colouring during cooking. The dye does, however, tend to fade outside. Birds will remove the pasta and a clear pattern of results is normally obtainable in 2–3 days. Areas that could be tried include a sports field, a tennis court or a tarpaulin.

40 min (to set up) 40 min (to gather results) 100 pieces of pasta (2–3 cm long), 50 each of two different colours; metre ruler. Optional: food dye.

Apparatus

Different coloured pieces of pasta (about 50 of each colour).
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Worksheets available:

	No.
	Title
	Type

	H16.1
	Mutations
	Homework (reusable)


Objectives

Students should learn:

· that new forms of genes are made from existing genes by mutations.

· that mutations occur naturally but are increased by ionising radiation (including radioactivity, X-rays and ultraviolet light) and certain chemicals.

· that the greater the dose of radiation, the greater the chance of a mutation.

Key words: ionising radiation, mutation.

Starter

Main

Plenary

Extension work/homework

Points to note

· Before looking at the pages in the Student’s Book it may be worth having a brainstorming session on the meaning of the word ‘mutant’. Most pupils will have some ideas based on cartoons, comics, film and TV. It is important to stress, however, that in essence we are all mutants in that we all have mutated alleles which are responsible for our differences.

Practicals and demonstrations

1 Slip, Slap, Slop The rise in skin cancer in Australia has led to a major campaign to encourage people to slip on a shirt, slap on a hat and slop on suntan lotion. Students could be encouraged to design posters to illustrate the damaging effects of too much exposure to the Sun.

Evolution: theory

Worksheets available:

	No.
	Title
	Type

	H 17.1
	Evolution 1
	Homework (write-on)

	H17.2
	Evolution 2
	Homework (reusable)


Objectives

Students should learn:

· that evolution is the gradual change of one species into another.

· that all life forms (including those which are now extinct) have evolved from simple life forms that developed over 3 billion years ago.

· that evolution happens by natural selection occurring over and over again as conditions change.

· that Darwin developed the theory of evolution.

Key words: evolution, predator, prey. 

Starter

Main

Plenary

Extension work/homework

Points to note

· Although students do not need to know about Lamarck, it may be worth running through his theory to demonstrate to students that there were (and still are) other theories of evolution. Lamarck was of the opinion that if an organism developed the ability to do something, that characteristic would naturally be passed down to its offspring. Thus monkeys that hung from trees would stretch their fingers which would allow them to grip the branches better. This longer finger length would then be passed onto the offspring. It becomes fairly obvious to students, that if a man or woman loses an arm, the offspring will still have two arms and not one. This is not to suggest that Lamarck was any sort of fool – modern biology owes him a huge debt of gratitude for a variety of other work.

· The oft quoted example of giraffe evolution is not mentioned in the Student’s Book since modern evidence does not support Darwin’s assertion that the long neck was used for feeding on high leaves. For example, during the dry season (when competition for food should be at its most fierce) giraffes generally feed on low shrubs. A more likely explanation is that the long neck is a result of sexual selection – the males ‘clubbing’ each other with their necks in their fight for females. However, despite misgivings about perpetuating a myth, a worksheet (H17.2) is provided here since some exam boards may still ask questions on this. This worksheet takes the form of a comprehension and so can be used as a literacy activity. The worksheet also mentions Lamarck’s theory.

· Although Alfred Russel Wallace is sometimes thought of as being treated unfairly in that he also came up with the same idea as Darwin. Wallace’s evidence was far less complete than Darwin’s and it was Wallace himself who insisted that Darwin should get much of the credit.

Practicals and demonstrations

There are no suggested practicals for this topic.

Evolution: evidence

Worksheets available:

	No.
	Title
	Type

	H18.1
	Evolution 3
	Homework (reusable)


Objectives

Students should learn:

· that fossils provide good evidence for the theory of evolution.

· that fossils are the remains of ancient plants and animals found in rocks.

· that if changes in an environment occur, evolution must happen. Those animals that do not adapt become extinct.

Key words: extinct. Starter

Main

Plenary

Extension work/homework

Points to note

· A good follow-up question, to check understanding of this topic and the previous few, is to pose a class question along the lines of: ‘Once Darwin’s theory became accepted by scientists, many of them could not understand how Mendel’s ‘factors’ could lead to evolution. Mendel said that the ‘factors’ could not change. How would you explain this today?’.

Practicals and demonstrations

1 Horse feet To give pupils a memorable image of the changes that occurred in horse feet over time, they could be asked to spread out their hands on the desks. They should then fold back their thumbs and little fingers, followed by the two either side of the middle finger. The teacher could demonstrate the difference between a whole palm sinking into soft sand (or similar) and a single finger. Pupils should also see that picking up a whole palm (as if running on hands) is a much more clumsy (and thus slower) movement than ‘running’ on middle fingers.

Apparatus

5 min

Soft sand (or similar) in a trough.

Worksheets available:

	No.
	Title
	Type

	H19.1
	Fossil formation
	Homework (reusable)


Objectives

Students should learn:

· that fossils are normally formed when parts of organisms are replaced by other minerals.

· that fossils can also form when the hard parts of an animal are surrounded by the same material as

the hard part is made from, or in places where the conditions for decay are absent.

· that traces of animals and plants can also sometimes be preserved.

Key words: decay, fossil. 

Starter

Main

Plenary

Extension work/homework

Points to note

· This topic links directly back to topic D4 in Foundation Science Book 1 and it may prove useful to have an oral quiz on what students can remember about rocks and fossils from that topic before starting on this one.

Practicals and demonstrations

1 Casting fossils See Practical 1 in topic D4, Foundation Science Book 1.
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Teachers should consider that some pupils may be nervous speakers.	60 minutes
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20 min (to set up) 10 min (to do)
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