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ENVIRONMENTAL STUDIES FORWARD PLAN
CURRICULUM FOCUS: SCIENCE  
TITLE: MATERIALS

(NOW WITH DIRECT TARGET LINKS TO GUIDELINES) Level B, C
	Attainment

Targets
	Learning

Outcomes
	Activities to develop Learning outcomes
	Assessment Activities

	Describe how everyday materials can be changed by heating or cooling (ES-D2.3)

Describe the differences between solids, liquids and gases (ES-C2.1)

Give some everyday uses of solids liquids and gases (ES-C2.2)
	1. When a solid is heated it melts to form a liquid
2. When this liquid is cooled it forms a solid again
3. When some solids are heated they are changed completely
4. Solids have a fixed shape and volume (size)
5. Liquids have a fixed volume but can change shape
6. Gases can change their shape and their volume
7. Solids are used e.g. for building materials.  Liquids are used e.g. in drinks.  Gases are used e.g. in fizzy drinks

	Heat chocolate/ice/wax/butter gently and then leave to cool (s)

Heat egg white to show that it changes irreversibly.

Heat paper or wood in a flame to show that it changes irreversibly

Observe different solids, describe them and say what they have in common

Measure out a certain volume of water and transfer it to different containers (s)

Spray some perfume at one end of a room and see how long it takes before everyone smells it

Discuss solids, liquids and gases in the home
	Describe what happens when a solid is heated then cooled.

Describe an example of heat being used to change a material

Give an example of a solid, a liquid and a gas and describe their differences

Find out about a solid, a liquid and a gas that is used at home

	Attainment Targets

Describe changes when materials are mixed (ES-C3.1)

Describe how solids of different sizes can be separated (ES-C3.2)


	Learning Outcomes

8. When some materials are mixed they are changed completely
9. Solids of different sizes can be separated by sieving
	Activities to develop Learning Outcomes

Add small pieces of Alka Seltzer to water.

Add vinegar to bicarbonate of soda.

Do some baking.

Sieve a mixture of sand and dried peas. (s)
Discuss how sieves work.


	Assessment Activities

Give an example of a change when two materials are mixed

Explain how a sieve can be used to separate two solids of different sizes.


(S) shows where skills will be developed

	Technology links:

KU  

When discussing materials talk about which ones are natural and which are ‘made’ (C).

Discuss how materials are changed to make products e.g. in making bread or other types of baking and cooking or in making cement (C).

Throughout this topic you will be giving examples of a range of materials (D)

Discussions on how the availability and properties of materials affect their use could also take place.

Skills

If children are going to be involved in baking they must work safely and hygienically and will be following a plan (Carrying out tasks).



	Skills (science)

(highlight those

to be assessed)
	Assessment 
	Developing Informed Attitudes (science)

(highlight appropriate DIA)

	Preparing for tasks
Understanding the task and planning a practical activity

Predicting
Undertaking fair testing
Carrying out tasks

Observing and measuring

Recording findings in a variety of ways

Reviewing and reporting on tasks

Reporting and presenting

Interpreting and evaluating results and processes.
	Children should be able to plan with the teacher how they are going to carry out the melting and cooling experiments and should predict what they think will happen.

They will plan the transfer of water from one container to another and must think of how to prevent the loss of water (fair testing).  They should try to predict the outcome.

Children should plan how to separate a mixture of two different-sized solids.
	A commitment to learning

· the need to develop informed and reasoned opinions on the impact of science in relation to social, environmental, moral and ethical issues
· working independently and with others to find solutions to scientific problems
Respect and care for others

· taking responsibility for their own health and safety
· participating in the safe and responsible care of living things and the environment
· the development of responsible attitudes that take account of different beliefs and values
Social and environmental responsibility

· thinking through the various consequences for living things and for the environment of different choices, decisions and courses of action
· the importance of interrelationships between living things and their environment
· participating in the conservation of natural resources and the sustainable use of the Earth’s resources

· the need for conservation of scarce energy resources and endangered species at local and global level



	Resources 

Chocolate/wax/butter/ice

Burners or some means of heating

Foil dishes or containers to hold the solids

Egg white

Paper/woods

Samples of solids, liquids and gases

Water

Different containers

Measuring jug/cylinder

Perfume or room spray

Alka Seltzer

Vinegar

Bicarbonate of soda

Droppers

Containers

Baking utensils and ingredients

Dried peas and sand mixture

Sieves


	Brief description of how DIA will be developed

In their experiments children will discuss and take responsibility for their own safety .

	
	Evaluation/comments


	WEEK 1
	LOs 1,2,3,4,5 and 6



	WEEK 2


	LOs 7and 8



	WEEK 3


	LO 9

Revision and assessment

	WEEK 4


	

	WEEK 5


	

	WEEK 6


	

	


MATERIALS 




LEVEL B/C 

Background information

This could form part of a six week topic on “Materials” when combined with Materials (level D) or could be used for a mini-topic as part of a parallel science programme.

If this is being done as a six week topic, I would suggest that teachers take less than three whole weeks to do the work at levels B/C and give slightly longer to the work at level D.

The main emphasis is on changing materials and what happens.

As the main skill emphasis is on preparing for the task, children should be involved as much as possible in planning investigations and experiments.

There are a huge variety of materials that could be used.  However, the activities chosen are simple to do and use some everyday materials which are easy to obtain.

Note: there are some similarities to the contents of the “Water” topic.  If children have already done this topic, this work should be built on and not repeated.

Attainment Target: Describe how everyday materials can be changed by heating or cooling (B) ES-B3.1
LO 1: When a solid is heated it melts to form a liquid

LO 2: When this liquid is cooled it forms a solid again

Discuss with children what happens when you leave a piece of ice out of the freezer.  The term “melting” can be introduced here.  The ice melts from a solid to a liquid.   Discuss why this happens.  The room is warmer than the freezer so the heat from the room warms the ice and it melts.

Discuss how we could get the water to change back into ice.  We would have to put the water back into the freezer where it would cool and become solid ice again i.e. it would solidify.  Children do not need to know this term but teachers could mention it.

The change from ice to water is reversible.  We have not changed the actual water in any way other than its state i.e. from solid to liquid.

Go on to do some more melting and cooling experiments.

Ideally these should be done by the children themselves and could involve putting foil dishes with butter in them on a radiator or other warm place or observing what happens to the wax when a candle burns and then leaving these to cool somewhere colder.
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LEVEL B/C
An ideal way to do this is to use small night light burners which can be obtained from science equipment firms like Philip Harris.   These are very simple to use and children can work safely with them.






Foil dish with solid


Candle holder































Ni    nightlight candle

These provide a very gentle heat so that only melting can take place.

Use very small pieces of cooking chocolate, butter or margarine or wax shavings.

Children should observe what happens when the solids are heated ie. they melt to form liquids.

The liquids should then be left to cool to show that the solid reforms back to its original form.

Note: Great care must be taken not to heat chocolate, margarine or butter too much or they will change chemically.  A change from solid to liquid is said to be a physical change.

LO 3: When some solids are heated they are changed completely

A good way to show this is to show children some egg white and then to heat it gently to observe what happens.  This can be done on the burners if you have them.  If not, the teacher will have to demonstrate.  When the egg white is heated it forms a white solid that cannot be changed back into the jelly.  It has changed irreversibly i.e. it has changed chemically.  This is what happens in most cooking

This can also be demonstrated with paper or wood.  These can be gently heated and not change at all e.g. on a radiator but if put on a hot plate they will char and change irreversibly i.e. you cannot get the white paper back when it cools.  If they are heated in a flame they will burn and change completely and irreversibly.
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Attainment Target: Describe the differences between solids, liquids and gases ES-C2.1
LO 4: Solids have a fixed shape and volume (size)

Look at a variety of solid objects e.g. wood, plastic, rocks, metals to discuss what makes them solids.  Usually they are fairly hard and have a definite shape.  There are some solids like sponge and cotton wool that can be made to change shape but this is really because there is air trapped between the solid fibres and when we are squashing them we are really squeezing out the air.  What is important is that solids will not change shape of their own accord.  You have to apply a force to them i.e. hit them, squash them etc.

Also it does not matter which type of surface you put the solid on or what container you put it in, it will not change shape nor will it change its volume (size).

LO 5:  Liquids have a fixed volume but can change shape.

In pairs get children to carefully measure out a certain volume of water and then to carefully pour it into different shaped containers like dishes, jars, mugs and cups. (Each pair only does one).

They should then compare with each other what shape their water was and what shape it is now.

They should then swap containers and predict what will happen to the shape of the water when they carefully pour it into the new container.

Ask children whether they think the actual amount (volume) of the water has changed.  Surprisingly, many will say it has, yet they know that a litre of milk is still a litre whether it is in a bottle or a jug.  Get them to measure how much water they have in their container.  If they have been pouring carefully the volume of water will have stayed the same.

LO 6:  Gases can change their shape and their volume 

Gases are always difficult to work with as most gases are invisible.  However, children who have gas at home may be familiar with the idea that if the gas has been turned on but not lit they can smell the gas.  This is because gases fill up any space they are put into.  
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LEVEL B/C
A simple way of demonstrating this is to spray some air freshener at one end of the room and soon everyone in the room will be able to smell it.  This is because the gas released fills up the whole room and takes on its shape.

Attainment Target:  Give some everyday uses of solids, liquids and gases (C) ES-C2.2
LO 7:  Solids are used e.g for building materials.  Liquids are used e.g. in drinks.  Gases are used e.g. in fizzy drinks.

It really does not matter which solids, liquids and gases are used to discuss their uses.  However, these should be familiar to children.

Examples of solids are building materials, furniture, metal objects or even fabrics for clothes and soft furnishings.

Examples of liquids are drinks, paints, sauces and ketchup, honey, cooking oil and washing up liquid.

Examples of gases are carbon dioxide in fizzy drinks, helium in balloons, air fresheners, perfume sprays.  It would also be worth mentioning that air is a mixture of gases and that we use air for breathing and to blow up tyres.

As a homework exercise children could be asked to find out about at least one solid, one liquid and one gas they use at home.

Attainment target:  Describe changes when materials are mixed (C) ES-C3.1
LO 8:  When some materials are mixed they are changed completely

Give each pair of children in the class a small plastic container with a little water in it.  Explain to the children that they are going to add a chemical to the water and they have to observe and describe what happens when they do this using the terms “solid, liquid and gas”.

 ( This chemical will be a quarter tablet of Alka Seltzer but the children do not need to know this at this stage.)
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LEVEL B/C
Alka Seltzer is harmless but children should always be encouraged to work safely and should ALWAYS wash their hands after handling any chemicals and should NEVER put any chemicals in their mouths.

The chemical is a solid which is added to liquid water.  It fizzes, releasing a gas and the solid disappears (dissolves) into the water.  The water and solid have now both changed as they have reacted together and released a gas.  This change is irreversible i.e. it is a chemical change.

Clean and dry the containers thoroughly and add a little bicarbonate of soda (sodium bicarbonate) to each.

Explain to the children that they are going to add some vinegar to this chemical and again they have to observe and describe what happens using the terms “solid, liquid and gas”.  Ideally the vinegar should be added using a plastic dropper, a few drops at a time.  These can be bought very cheaply and can be used over and over again.

If a dropper is not available a little vinegar should be poured on to the chemical.

This will immediately fizz vigorously releasing a gas.  Again a chemical change has taken place.

It might be worth asking the children where they think the gas has gone.  Of course, it moves into the air trying to fill the space it is released into.

Children really enjoy this experiment but again safe practice should be encouraged although the two chemicals are pretty harmless.

The idea of the importance of chemical change can be discussed further in terms of baking e.g when water, flour and yeast are mixed, then baked they form bread.  This process is irreversible and is therefore a chemical change.

This is true of all baking and if possible children could do some baking and describe what they are mixing and the changes that take place.

If children have ever broken any bones they will have come across Plaster of Paris.  This is a white powder which is mixed with water. This changes chemically and dries to form a hard substance.

Concrete is an everyday building material that is made from an irreversible chemical change when cement, sand and water are mixed.
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Attainment target:  Describe how solids of different sizes can be separated. ES-C3.2
LO 9: Solids of different sizes can be separated by sieving

Show children a mixture of sand and dried peas and ask them how they could separate the sand from the peas.  They may come up with a variety of suggestions like trying to pour off the sand or shaking the sand down without ever mentioning a sieve.  If no one mentions a sieve show them one and ask how they could use it.

Go on then to sieve the sand and peas so that the sand goes through the sieve and the peas remain in the sieve.

Discuss with children how the sieve works and how important the size of the holes are.

Discuss how sieves are used at home e.g. in sieving the lumps out of flour or in sieving out stones from soil.
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Technology links

If desired the following attainment targets for Knowledge and Understanding in Technology could be looked:

· classify materials and make distinction between what is natural and what is ‘made’ (C) TC-C2.1
· Give examples of how materials are changed in making products (C) TC-C2.2
· Give examples of a range of materials (D) TC-D2.1
· Show how the availability and properties of materials affect their use (D) TC-D2.2
When looking at materials in terms of solids, liquids and gases, reference could be made to which are natural and which are man-made.

The baking process looks at how materials are changed when making products.  It could also be used to look at how the availability and properties of materials affect their use.

Throughout the topic examples of a range of materials will be discussed.

If children are to be involved in baking they will be preparing for tasks and working hygienically and safely and following a plan i.e. carrying out tasks.
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EQUIPMENT LIST

Changing materials by heating and cooling

Ice

Variety of solids that will melt easily e.g. chocolate, butter, margarine, wax

Burners or some means of heating

Foil dishes or containers to hold solids

Egg white

Paper or wood

Solids, liquids and gases

Samples of each

Water

Measuring jugs/cylinders

Different containers

Perfume/room spray/air freshener

Changes when materials are mixed

Plastic containers

Water

Alka Seltzer

Vinegar

Bicarbonate of soda

Plastic droppers

Baking utensils and ingredients

Separating solids

Dried peas and sand mixture

Sieves
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LEVEL B/C
ASSESSMENT

Much of the assessment in this topic will be through class discussion and oral questioning by the teacher.

The activities identified will help the teacher to assess how well children can carry out the skills involved in Preparing for tasks.

If desired the mini-test on the following pages could be given to children at either the end of this part or at the end of the six week topic or the items could be used for assessment throughout the topic.

It should be noted that questions 1 to 3 are at level B and questions 4 to 11 are at level C.
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MINI TEST
1. Complete this sentence:

When chocolate is heated gently it changes from a __________ to a 

__________.

2. Complete this sentence:

When melted wax is cooled it changes from a __________ to a ___________.

3. Give an example of a solid that is changed completely when it is heated.

4. Draw a circle round the materials which are solids on the list below

Wood

Tea

Glass

Air

Water

5. What happens to the shape of a liquid when you pour it from a jug to a cup?

6. Which state can change its shape and volume – a solid, liquid or a gas?

7. Name a solid and say what it is used for.

8. Name a liquid and say what it is used for
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9. Name a gas and say what it is used for.

10. Bicarbonate of soda fizzes when vinegar is added to it.  Can we get the bicarbonate of soda back again or has it changed completely?

11. A boy was given a jar in which sugar and flour were mixed.  How could he separate the sugar from the flour?

MATERIALS 




LEVEL D
If this forms the second part of a six week topic then the two plans can be amalgamated together to form one six week plan.

Note:

As time is limited, teachers will not be able to do a complete in-depth study of the structure of the Earth or the formation of rocks and soils.

This study is merely to introduce children to the ideas.

While it is tempting to do a lot of work on volcanoes, there really is not time for this and teachers should caution themselves against spending too much time on volcanoes.

ENVIRONMENTAL STUDIES FORWARD PLAN 

CURRICULUM FOCUS: SCIENCE  
TITLE: MATERIALS         
LEVEL: D 

(NOW WITH DIRECT TARGET LINKS TO GUIDELINES) Level D
	Attainment

Targets
	Learning

Outcomes
	Activities to develop Learning outcomes
	Assessment Activities

	Name the gases of the atmosphere and describe some of their uses 

(ES-D2.5)

Describe the internal structure of the Earth 

(ES-D2.1)
	1. Air is a mixture of gases found in the atmosphere

2. The main gases of the atmosphere are nitrogen, oxygen and carbon dioxide

3. Other gases like water vapour and neon are found in the air in very small amounts

4. Nitrogen is a very inactive gas

5. Oxygen is needed for breathing and burning

6. Carbon dioxide is used in some fire extinguishers

7. Neon is used in fluorescent lights

8. The Earth consists of a core, mantle and crust

9. The core is in the centre, surrounded by the mantle with the crust on the outside


	Discuss the fact that air is a mixture of gases.

Discuss the main gases.

Discuss the uses of these gases.

Demonstrate that air/oxygen is needed for burning. (s)

Demonstrate that carbon dioxide will put out fire. (s)

Discuss neon/fluorescent lighting in advertising.

Research and discuss the structure of the Earth.

Make a poster to show the structure


	Name the main gases and give examples of uses.

Draw and label a diagram of the structure of the Earth

	Attainment Targets

Describe the processes that led to the formation of thee three main types of rock (ES-D2.2)

Describe how soils are formed (ES-D2.4)

Give examples of useful materials we obtain from the Earth’s crust 

(ES-D2.3)


	Learning Outcomes

10. The three main types of rock are igneous, sedimentary and metamorphic

11. Igneous rocks are formed from molten rock (magma) which has cooled

12. Sedimentary rocks are formed from other rocks which have been broken down; they can contain fossils

13. Metamorphic rocks are formed from other rocks which have been changed by heat and pressure

14. Soils are formed from rocks that have been weathered and broken down

15. Soils also contain the remains of dead plants and animals (organic matter)

16. Many materials used in building are obtained from the Earth’s crust
	Activities to develop Learning Outcomes

Look at different types of rocks for similarities and differences.

Discuss the three main types and how they were formed.

Demonstrate the effect of freezing on pumice stone.

Show that the hardness of different rocks varies.

Demonstrate that rocks wear down when they rub together.

Demonstrate that sedimentary rocks are porous.

Discuss briefly how soils are formed and their composition.

Examine some samples of soils.

Demonstrate the difference in drainage between sandy and clay soils. (s)

Discuss soil fertility briefly.

Go on a walk in and around the school.  Note the different materials used in building and discuss whether they came from the Earth’s crust.
	Assessment Activities

Name the 3 main types of rocks and describe briefly how they were formed.

Give an example of each type.

Describe how soils were formed.

Name two building materials that came from the Earth’s crust.




(S) shows where skills will be developed

	Technology links:

KU

When looking at rocks and building materials children will discuss which materials are natural i.e. from the Earth’s crust and which are man-made. (C)

Throughout the topic children will be looking at a range of materials. (D)

When looking at rocks and buildings children will be discussing the properties of materials and how this affects their use. (D)



	Skills (science)

(highlight those

to be assessed)
	Assessment 
	Developing Informed Attitudes (science)

(highlight appropriate DIA)

	Preparing for tasks

Understanding the task and planning a practical activity

Predicting

Undertaking fair testing

Carrying out tasks

Observing and measuring

Recording findings in a variety of ways

Reviewing and reporting on tasks
Reporting and presenting

Interpreting and evaluating results and processes.
	Children should make a short report on what they found out about oxygen and burning and be able to explain what happened.  They should have predicted the effect of using a bigger jar for burning the candle.

They should be able to draw conclusions from the carbon dioxide experiment.

They should write a short report on the soil drainage experiment and draw conclusions.
	A commitment to learning

· the need to develop informed and reasoned opinions on the impact of science in relation to social, environmental, moral and ethical issues
· working independently and with others to find solutions to scientific problems
Respect and care for others

· taking responsibility for their own health and safety
· participating in the safe and responsible care of living things and the environment
· the development of responsible attitudes that take account of different beliefs and values
Social and environmental responsibility

· thinking through the various consequences for living things and for the environment of different choices, decisions and courses of action
· the importance of interrelationships between living things and their environment
· participating in the conservation of natural resources and the sustainable use of the Earth’s resources

· the need for conservation of scarce energy resources and endangered species at local and global level



	Resources 

Candles

Jars

Matches

Floating candle

Dish

Water

Saucers

Vinegar/lemon juice

Bicarbonate of soda

Dropper

Samples of different types of rocks

Magnifiers

Pumice stone

Soil samples

Polythene gloves/bags

(Microscope)

Sieve(s)

Filter funnel/plastic lemonade bottle

Muslin/nylon
	Brief description of how DIA will be developed

In discussion of materials from the Earth’s crust, children will become more aware the sustainable use of the Earth’s resources.

	
	Evaluation/comments


	WEEK 1
	LOs 1 to 9

	WEEK 2


	LOs 10 to 13

	WEEK 3


	LOs 14 to 16

Assessment

	WEEK 4


	

	WEEK 5


	

	WEEK 6
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LEVEL D
Introduction

There is so much that could be covered in this topic but time is against this.  Therefore children can only be introduced to the big ideas of what is going on.  However, this will increase their awareness of the Earth and how much we rely on it for our resources and give them some idea of how the Earth, as we know it, was formed.

There is quite a lot of new vocabulary within this topic that children will have to come to terms with.

Most of this topic will be very teacher led and should involve lots of discussion.

The decision to do the attainment target on the atmosphere first is based on the fact that children have just done some work on gases and their uses.

Similarly it is felt that the work on soils follows on well from that on rock formation – hence the teaching order of the attainment targets.

Attainment target: Name the gases of the atmosphere and describe some of their uses (D) ES-D2.5
LO 1: Air is a mixture of gases found in the atmospheres

LO 2: The main gases of the atmosphere are nitrogen, oxygen and carbon dioxide

LO 3: Other gases like water vapour and neon are found in very small amounts

The teacher should discuss with the children what air is.  Many children do not think air is anything at all i.e. that it isn’t a “real” thing.

Air is in fact a mixture of gases.  The two main gases are nitrogen and oxygen, roughly in the relative proportions of 80% and 20%.  Obviously this is not exact as there are other gases but they are in very small amounts.  Under normal circumstances the next abundant gas is carbon dioxide at 0.04%.

Depending on the humidity the percentage of water vapour will also change.

Other gases like argon and neon are found in tiny amounts in the air.

There are often many other gases in the atmosphere depending on pollution and our activities e.g. sulphur dioxide, carbon monoxide, CFCs etc.  However, children need not know their names just that we can affect the composition of the gases in the atmosphere by our activities.
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LO 4: Nitrogen is a very inactive gas

It is very difficult to show that nitrogen exists as it is pretty inactive.  However, we need it mixed with oxygen for breathing, although we only use the oxygen for respiration.  Some plants can use this nitrogen to make proteins.  Nitrogen compounds are essential for all living things to make proteins.  However, children only need to know that nitrogen exists.

LO 5: Oxygen is needed for breathing and burning 

Obviously we cannot show that oxygen is needed for breathing but children may be aware that when people have difficulty in breathing they are often given oxygen.

In a primary classroom it is impossible to show children that oxygen is actually used for burning but we can do some experiments that show something is used up.

If you burn a candle in an upturned jar or glass the candle goes out quickly but if it is left in the open air it continues to burn for as long as there is wax (the fuel) to burn.  The fact that it goes out in the jar suggests that the burning is using something up and it fairly quickly runs out.  This "something" is in fact oxygen.







This would probably be done as teacher demonstration.


Teachers could also try burning the candle in two very different sized jars and get children to time how long the candle burns for.  Get children to predict what they think will happen as part of the topic assessment (the bigger the jar the longer the candle burns).  Remember to waft the jar about in the air between each try to ensure there is plenty of air inside. 

Nightlight candles are the safest to use here as they are less likely to be knocked over.
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To show that "something" is actually used up can be demonstrated.  For this you need a dish of water and a tall slim jar or tumbler and a floating candle.  Most nightlights will actually float but any floating candle would do.

Place the candle in the dish of water and light it.  Carefully place the jar/tumbler over the burning candle and note the level of the water against the side of the jar. (You need to hold the jar rim so that there is a small space between it and the bottom of the dish). When the candle goes out wait a few seconds and the level of the water inside the jar will slowly rise to replace the oxygen that has been used up.
 In theory the water should rise up almost a fifth of the jar as this is the proportion of oxygen in the air.  However, it will probably be short of this but should still give a noticeable rise.  The floating candle emphasises this but it could be made even more noticeable by using coloured water.  

Children do not need to know why exactly the water rises just that it is replacing the oxygen that has been used up during burning.











































































































LO 6: Carbon dioxide is used in some fire extinguishers

By looking at fire extinguishers children should be able to see that carbon dioxide is used to put out fires as carbon dioxide does not support burning.

The fact that carbon dioxide doesn't support burning can be demonstrated in the following way.

Arrange two candles on two saucers.

Have two jars/tumblers ready.

Round one candle put some bicarbonate of soda (sodium hydrogencarbonate)

Enlist the help of two volunteers to put the jars over the candles when you tell them.

Light both candles.
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Add a few drops of vinegar to the bicarbonate of soda (this will produce lots of carbon dioxide).

Immediately put the jars over the candles.

The candle in the carbon dioxide will go out immediately whereas the one in the air will burn longer.

As part of the assessment get children to discuss what they see happening and ask them to draw conclusions rather than simply telling them what is going on.

You could do these one at a time and have the children timing each one.

It is probably also worth mentioning that we breathe out carbon dioxide and that it is usually produced when things burn.  It is therefore a pollutant gas, which comes from burning fossil fuels.  It dissolves in rainwater to produce acid rain.

It is however an essential gas as plants use it to produce their own food by photosynthesis and as all animals ultimately depend on plants for food, we too depend on carbon dioxide and so it only becomes a pollutant gas when there is too much.  The role of carbon dioxide in photosynthesis will be dealt with at level E.

LO 7: Neon is used in fluorescent lights

Neon is one of a group of gases found in the air called the "Inert Gases".  They are so called because they are not very active but one property they do have is that they glow when an electric current is passed through them.  They are therefore used in fluorescent light tubes.  Different gases glow different colours.  

Helium, the gas used in balloons, is also a member of this group.

Attainment target:  Describe the internal structure of the Earth (D) ES-D2.1
LO 8: The Earth consists of a core, mantle and crust

LO 9: The core is in the centre, surrounded by the mantle with the crust on the outside

Children should find out about the structure of the Earth from books, CD roms and the internet, but remember time is short and too much time cannot be spent on this so perhaps the session is better teacher-led unless the school has a lot of
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resources.  Children could produce a poster to display the information.  This could even be done as a homework exercise.

Basically the Earth has three layers, a core in the middle surrounded by the mantle with a crust on the outside.

The core is solid iron in the middle (inner core) surrounded by liquid metal (outer core).  It is solid in the middle because of the high pressure.  The core temperature is over 3000oC.

The mantle is semi-liquid rock called magma.  It has the consistency of thick treacle. The mantle is also very hot. This generates currents which cause the partly-melted rock to move around under the crust.  Sometimes the pressure is so great that that the liquid forces its way through the crust causing volcanoes.  

The crust is a relatively thin outer covering of solid rocks which vary in thickness.

Under the oceans it is about 6-10km deep but under the land masses it is thicker - up to 40km.  Under large mountain ranges like the Alps or Himalayas it can be as deep as 70km.

While it is tempting and interesting to do a lot of work on volcanoes, time does not really permit this unless the teacher wishes to extend the topic slightly or use it as stimulus for functional writing.
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Attainment target: describe the processes that led to the formation of the three main types of rock (D) ES-D2.2
LO 10: The three main types of rock are igneous, sedimentary and metamorphic

LO 11: Igneous rocks are formed from molten rock (magma) which has cooled

LO 12: Sedimentary rocks are formed from other rocks which have been broken down; they contain fossils

LO 13: Metamorphc rocks are formed from other rocks which have been changed by heat and pressure

Children could do some personal research on this topic but it is a good idea to start with some samples of different types of rocks and to get children to look at similarities and differences.  Many science equipment catalogues have sample sets of rocks which are reasonably priced and which can be used over and over again.  It is also possible to buy 1kg lots of different rocks so that some simple experiments can be done with them.  Sometimes builders and stonemasons can be very helpful in providing samples of granite, sandstone etc.  Of course going out into the field and finding rocks is also invaluable.  Your local ranger or secondary geography department might be helpful here.

The kind of things to look at are colour, hardness, lustre (shiny or dull), texture (rough or smooth) the presence of crystals or particles, porosity (does it absorb water?).  Magnifiers are of great use here and children enjoy using them.

Children can investigate which type of rock is the hardest using the scratch test.  If one rock can scratch another then it is the hardest.  Children could rank the rocks in order of hardness and see if they all agree. They should note whether they can see definite crystals or simply particles in the rock and should note the arrangement i.e. in layers or all interlocking.

They could try dropping them in water to see if air bubbles come out or if they soak up the water.

Children should record their findings and pool their results for each rock.

Good information on the different types of rocks can be found in a book that was sent free from  the Royal Society of Chemistry (RSC) to all primary schools called "That's Chemistry" - a resource for primary school teachers about materials and their properties.  If you cannot find your copy, another can be obtained at a cost of £10 for non-members and £6 for members from the RSC at the following address:
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The Education Department

The Royal Society of Chemistry

Burlington House

Picadilly

London W1J 0BA

Igneous rocks

These are always formed from molten rock (magma) which has cooled and solidified. 

Millions of years ago there were only igneous rocks present.  Over time, some igneous rocks have been changed into sedimentary or metamorphic rocks.

Igneous rocks usually have crystals which have formed during cooling.  The slower the rock has cooled, the bigger the crystals.  Cooling takes place in two ways:

1. Underground; these are eventually exposed by weathering.

2. Molten magma rising out from under the crust to the surface e.g. from a volcano and then cooling on the surface e.g. granite, basalt, pumice.

Most igneous rocks are hard and show definite interlocking crystals.  Pumice is an exception to this.

Sedimentary rocks

These are made from older rocks which have been weathered and worn away into small particles which have then been transported by rivers or by the sea and been deposited elsewhere.  These particles are deposited one on top of the other to form layers.  As more and more layers formed over millions of years the layers below get squashed and the pressure turns them into rocks.  The particles become cemented together.  Metamorphic rocks tend to be softer and have a grainy texture.  They are also porous e.g. sandstone, chalk, limestone, shale, clay.  The type of rock depends on the sediment it is made from.

Sedimentary rocks often contain fossils.  As they layers built up, dead plants or animals fell into the sediments and got buried in the layers. 

Teachers may wish to have some discussion with children about how weathering takes place.  This takes place in three ways:

1. Physical, where water gets into cracks in the rock and then freezes.  Freezing makes the water expand which breaks up the rock.  When the ice melts the rock particles fall away.

2. Chemical, where acid rain can react with some types of rock.  These dissolve and are carried away into the ground.
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3. Biological, where seeds land in cracks in the rock, then grow and their roots break up the rock.

A simple experiment to show the effects of physical weathering can be done by soaking a pumice stone in some water and then putting it into a sealed polythene bag in the freezer, leaving it to freeze and then let it thaw out.

Rocks also get eroded away by the action of streams, rivers and waves.

Metamorphic rocks
As the name suggests, these are rocks which have been changed.  Metamorphic rocks are formed from other types of rocks that have been subjected to heat or heat and pressure which has caused them to change.  Their crystals are arranged in bands or layers.  The crystals are often very small, sometimes too small to be seen by the naked eye.  They are tightly interlocked together.  They don't have fossils.  If they had been there originally they would have been deformed or destroyed when the rock changed.

This heating took place over millions of years and was caused by heat generated by squashing due to Earth movements or by rocks moving deep into the Earth's crust and being warmed by hot magma in the mantle or near a volcano.  The separate grains of rock are changed into crystals and the pressure makes them line up.

Examples of metamorphic rocks are:

Marble formed from limestone

Quartzite formed from sandstone

Slate formed from shale.

Attainment target: Describe how soils are formed (D) ES-D2.4
LO 14: Soils are formed from rocks that have been weathered and broken down
LO 15: Soils also contain the remains of dead plants and animals (organic matter)

It is important that children realise that soils are formed from weathered rocks and that the composition of soil depends on the type of rock it was formed from.

It is not necessary to do a lot of work on soils or for children to know all the different types.  It is enough that they realise that not all soils are the same.  They 
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vary in obvious ways such as colour and texture.  The size of particles that make them up may differ.  Children should observe different soils and examine them with magnifiers or under a microscope if possible. From a health and safety point of view, care should be taken when handling soils as they may contain harmful micro-organisms.  Put soil samples in polythene bags or get the children to wear polythene gloves or polythene bags on their hands.  The soils could be sterilised in a microwave oven but this may destroy some of the organic content and changes it slightly.  Children should always wash their hands thoroughly after working with soil. Only children who have had a tetanus injection should handle soil. 

Children could also be taken outside to examine soils and then compare it with soil they may have in their garden at home or a local farmer or gardener could be invited in to talk briefly about soils.

If a variety of soils is a problem the teacher could always create some artificial differences by adding sand or compost to one soil sample.

It is worth a short discussion on the value of soil for growing things and the difference that different soils make e.g. sandy soils are coarser and have bigger air spaces between the particles.  This provides the plant roots with air to breathe and allows water to drain well through the soil.  However, if the soils is too sandy all the water will drain away taking with it essential dissolved minerals for the plants.

Clay soils hold moisture well, but, if they get too wet, the soils becomes waterlogged and the plant roots get no air and literally drown.  Clay soils are difficult to dig.

The fertility of a soil depends on its organic content i.e. the remains of dead plants and animals and animal waste products.  This adds bulk which increases drainage and binds the soil particles together as well as adding essential minerals to the soil.  These minerals are needed for plants to grow.

Children could sieve soil to show that there are different sized particles within the soil.  If a set of soils sieves could be borrowed from a gardener or your local secondary school this would be ideal.

If a sample of soil is shaken up in a jar and then left to settle then the different layers will settle down with the largest particles first.  If there is a lot of clay in the soil then much of it may remain suspended in the water as the particles are so small.  This will make the water very cloudy.  Children should also observe some material floating on the top.  This is the organic part of the soil and often the bits of plants are quite clearly seen.

 Children could carry out a simple experiment to investigate the differences in drainage between a sandy and a clay soil.  This involves either using a filter funnel
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over a container or a plastic lemonade bottle cut in half with the top turned upside down over the bottom.




soil











Water draining through

Tie some muslin, a piece of nylon curtain or a piece of nylon tights over the open end of the funnel or the bottle stopper to prevent the soil falling through.  Children could measure the volume of water they pour through and then compare it with the volume of water that has drained through in a certain time.

Having a lot of wet soil in the classroom can rather messy, so, it may be better for the teacher to lead demonstrations with the help of some children, or, each of these investigations could be carried out by different groups and then reported back to the whole class.

All children should write a short report on the soil drainage investigation as part of the topic assessment.

Attainment target: Give examples of useful materials we obtain from the Earth's crust ES-D2.3
LO 16: Many materials used in building are obtained from the Earth's crust

This could be a topic in itself but it has been limited to materials used it building e.g. granite, clay, slate.
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The best way to do this is to go for a walk in and around the school and for children to note all the different materials that are used in building and to discuss whether they come from the Earth's crust.  Of course ultimately they all do as even man- made products use ingredients that come from the Earth's crust e.g. the components of cement, bricks and glass.  However, it makes interesting discussion to note which are used directly and which are processed.

This could even be done as a homework exercise.

Technology links

These are knowledge and understanding links in which children will become more aware of the differences between man-made and natural products and will increase their awareness of different materials, their properties and their uses.

Developing Informed Attitudes

The fact that children become more aware of how much we depend on the Earth's resources is important and also that we need to become more aware of the sustainable use of these resources.
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EQUIPMENT LIST

Oxygen needed for burning

Candle

Jars

Matches

To show that oxygen is used up

Dish of water

Floating candle

Tall jar/tumbler

Matches

Carbon dioxide in fire extinguishers
Two candles

Two saucers

Two jars/tumblers

Vinegar/lemon juice

Bicarbonate of soda

Dropper

Matches

Rocks

Samples of each type of rock

Magnifiers

Pumice stone

Soils

Soil samples

Plastic bags/gloves

Magnifiers

(Microscope)

Sieve(s)

Jars

Filter funnel or plastic lemonade bottle

Muslin/nylon
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USEFUL REFERENCES

Title







ISBN

That's Chemistry

Pub: Royal Society of Chemistry



085404-939-8

Materials - A Visual Approach

Pub: Hodder & Stoughton




0 340 77295 6

The Heinemann Science Scheme Book 2



Pub: Heinemann





0-435-58244-5

Teaching and Learning Key Stage 2

Science Activity Book

Pub: Letts Educational




1-84085-062-0

Nuffield Primary Science, Key stage 1:

Rocks, Soil and Weather (Teachers' Guide)

Pub: Collins Educational




0-00-310081-2

Practical Science - The Material World

Pub: Folens






1-85276-502-X

Understanding Science Ideas (Nuffield Primary Science)

A Guide for Primary Teachers

Pub: Collins Educational




0-00-310018-9

Materials and their Properties 

Key Stage 2 (P4-7)

Naturetrek Educational
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ASSESSMENT

Much of the assessment in this topic will be through class discussion and oral questioning by the teacher.

The activities identified will help the teacher assess how well children can carry out the skills involved in Reviewing and Reporting on Tasks.

If desired the mini-test on the following pages could be given to children at the end of the topic 
or the items could be used for assessment throughout the topic.

It should be noted that all questions are at level D.
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MINI TEST

1. Air is a mixture of gases.  Name two of them.

2. Which gas found in the air is needed for burning?

3. Which gas found in the air can be used in fire extinguishers?

4. Draw and label a diagram of the structure of the Earth using the following words:
core
crust
 mantle


5. Name the three types of rock.

6. Which type of rock is formed from molten rock that has cooled?

7. Which type of rock is formed from other rocks that have been changed by heat and pressure?

8. Which type of rock contains fossils?

9. What is soil formed from?

10. Name two building materials that came from the Earth's crust?
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