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Overview

Key questions

· What happens to materials when they are mixed together?

· How can mixed materials be separated into their parts?

Key ideas behind the key questions

Mixing materials

Our environment is full of different materials, often mixed together. There are many natural mixtures. Soil is a mixture and the sea is a solution of salts in water, while air is a mixture of gases, including oxygen and nitrogen.

Mixing materials together forms a mixture where two or more substances are physically but not chemically combined and can be separated by physical methods, such as sieving, filtering and evaporating. This means the change can be reversed. The method of separating may depend on the size of the particles involved or on their physical properties.

A physical change can be reversed, for example water–ice-water (Level B). A new material is not formed when you mix, for example, sand, dried peas, lentils and flour, as they can be separated by sieving.

When materials come into contact, they may do one of several things:

· mix but remain physically discrete (sand and pebbles) forming a mixture. Such mixtures can be separated back into their original forms; they are reversible.

· interact so that one dissolves in the other (sugar and water) forming a mixture. Such mixtures can be separated back into their original forms; they are reversible.

Chemical reactions

A chemical change is generally difficult to reverse, for example baking cakes, making toast, etc. In a chemical change the bond between the particles of the substances are broken and reform in a different arrangement as a new substance.

Materials can react chemically and change completely so as to produce one or more new and useful substances (bicarbonate of soda (alkali) and vinegar (acid) mix to produce carbon dioxide gas). Such mixtures cannot be easily separated back into their original forms; they are irreversible. Not all chemical reactions need to be triggered by heat. Some just happen when two materials come in contact with one another.

Dissolving

To say that some substances dissolve better in water than others means that more of the solid will dissolve in the same quantity of water. A substance may dissolve in one liquid but not in another. For example, a smear of oil-based paint may not come off with water but will dissolve in turpentine. Salt dissolves in water but not in petrol.

When a substance dissolves it mixes perfectly with the solvent and the resulting solution should be transparent, though it may be coloured.

There are other substances that appear not to dissolve in water at all – sand and oil, for example. Sugar is said to dissolve well in water because a large amount of sugar will dissolve in a small amount of water. If you put a spoonful of sugar in some water it seems to disappear and you are left with what looks like water, but it is no longer tasteless. The sugar has spread completely throughout the water to create a sweet-tasting liquid. In other words, the sugar (the solute) has dissolved in the water (the solvent), forming a solution.

Dissolving can be speeded up by stirring, by using smaller pieces of the solute or by heating up the mixture. When no more solid will dissolve in a liquid then it is called a saturated solution. Pupils often describe dissolving as disappearing and say that the salt or sugar has disappeared. They often confuse the terms ‘dissolving’ and ‘melting’.

The difference between melting and dissolving:

	Melting
	Dissolving

	1 substance
	2 substances one of which is a liquid

	heating needed
	heating not needed but may speed up the process


People commonly think of dissolving as something that happens only in liquids, but similar kinds of perfect mixing can occur with substances in other states. In the air around us, for example, oxygen, nitrogen and carbon dioxide mix perfectly. It is physically difficult for two solids to mix but they can be mixed when one or both are in a liquid state. Liquids such as alcohol and many gases also dissolve in water. Water contains dissolved oxygen.

Separating materials

Knowing the properties of materials is not only useful in helping us select the right material in order to make things; it also provides us with a means of separating materials. For example, pieces of steel can be pulled out of a heap of rubble by running a huge magnet across the rubble. Steel, which is made of iron, will stick to a magnet. Different sized solids can be separated by hand, sieve, colander or magnet.

Sieving and straining can be used to separate smaller particles passing through holes while the larger particles remain behind, for example peas and flour, beans and sand, etc.

Solubility can be a useful factor in deciding how to separate solids and liquids. In real (as opposed to instant) coffee the grounds can be separated from the soluble substances by filtration through filter paper. Filtering is a good way of separating an undissolved (insoluble) solid from liquids. Impure water can be filtered by using a sieve or filter to leave the impurities behind.

Filtration is generally used to separate liquid from smaller solid particles where the holes in the smallest of strainers (sieve) are still too large. Filtering, using special filter papers, (which makes a fine sieve) allows the liquid through but catches the very small solid particles. Filtration is therefore a very good method for separating insoluble solids like sand.

A filter would not remove dissolved (soluble) salt from salty water. In this case the solution can be heated to drive off the water by boiling, or it can be left to evaporate slowly, to leave the salt behind.

Evaporation is used to change the liquid into a gas and leave the solid particles behind. A liquid changing to a gas below its boiling point is called evaporation. When liquids are left out and exposed to the air, they eventually ‘dry up’ and evaporate, for example puddles in the playground. This is due to the particles on the surface of the liquid being able to escape, turning to the gaseous state and moving away from the rest of the liquid. As the particles close to the surface move away, the liquid volume decreases till none is left. Evaporation is therefore a very good method for separating soluble solids like salt from water.

Mixtures can also be separated by decanting. This requires leaving the mixture to stand then pouring the liquid carefully off. If a mixture of soil and water is left to stand, the water that is obtained by pouring off the top layer is very clear, but some water remains behind in the soil, which can be filtered.

A further method can be used to separate liquids that do not mix, such as oil and water. If they are poured into a vessel, then left to settle, the oil will separate completely from the water and float on it. If the vessel has a tap at the bottom, opening the tap will let out the water.

Chromatography is used to separate solutions where more than one solute (solid) is dissolved in the solvent (liquid). For examples colours and dyes are often made up of more than one component to obtain one colour. These can be separated out in to different components using chromatography.

Health and safety

· Make the children aware that they must not taste anything during science unless the teacher specifically asks them.

· During this unit of work emphasis should be placed on the idea that water that looks clean may in fact have other substances in it that could be a danger to their health.

Developing informed attitudes

· Taking responsibility for their health and safety.

· Participating in the safe and responsible care of living things and the environment.

· Thinking through the various consequences for living things and for the environment of different choices, decisions and courses of action.

Links to other areas of the curriculum: Citizenship/enterprise

Project work to help underdeveloped/third world countries have safe, clean water.

Attainment targets

	Attainment outcome – Earth and Space

	Group 12 – Mixing and Separating
	Strand

	Describe changes when materials are mixed ES-C3.1
	Changing materials

	Distinguish between materials that are soluble and insoluble in water. ES-C3.3
	Changing materials

	Describe how solids of different sizes can be separated. ES-C3.2
	Changing materials

	Explain how evaporation and filtration can be used in the separation of solids from liquids. ES-D3.2
	Changing materials


Teaching and Learning

Finding out pupils’ present understanding

Use of concept cartoons

Concept cartoons allow teachers to use open questioning, whole-class and group discussion to gather information about pupils’ present understanding. These can be used at the beginning of a unit, mid-way through when the actual activity is taking place and/or at the end of a unit. The cartoons below can be used in this topic.

9.1 Salty Water

9.2 Muddy Water

9.5 Sweet Tea

9.9 Alka Seltzer

Concept Cartoons by: Stuart Naylor and Brenda Keogh, Concept Cartoons in Science Education

Sandcastles: That’s Chemistry: resources for primary school teacher about materials and their properties. By Royal Society of Chemistry

Concept map

Another method of elicitation of pupils’ understanding is asking them to draw or complete a concept map. Concept mapping has various meanings. In its most basic form a concept map would be used to make links between two concepts using a linking word to form a proposition. The approach is to represent relationships between words by means of arrows. The arrow represents the direction of the relationship. A simple example would be:


[image: image1]
The correct use of accurate linking words in a concept map shows clear understanding however, the use of inaccurate linking words suggests areas of confusion.

When several concepts are linked together, the relationships form a web or map.

In some cases it helps to have the words written on cards so they can be moved around. Arrows, also on cards, can be laid between the words. It is important for the linking words to be written, either by the pupil, or by the teacher on behalf of the pupil.

Concept map websites

· www.graphic.org/concept.html
· www.surrey.ac.uk/Education/birds/concept/cm1.htm
Annotated diagrams

Annotated drawings and diagrams, ‘pictures with words’, can provide particularly useful insights into pupils’ thinking. They make relatively modest demands on teacher time, do not require one-to-one interaction and provide a way for pupils, who find writing and oral expression difficult, to reveal their thinking. Talking to pupils about their pictures helps to clarify and to expand on some points they appear to have made in their drawing. Pupils should be assured that their drawing will not be judged on artistic quality, it is the expression of ideas that is important.

Examples can be found in Teaching, Learning and Assessing Science 5–12 by Wynne Harlen.

Annotated drawings can show changes taking place. A change can be shown through a series of diagrams arranged as a comic strip.

Large chart or display

Teachers can ask pupils to produce a large chart or display, with individual pupil or groups contributing their ideas in turn.

True/False/Not sure

Here are some statements about mixing and separating substances. Decide whether each is True/False/Not sure.

	
	True
	
	False
	
	Not sure

	
	
	
	
	
	

	When sugar is added to tea it melts and disappears.


	
	
	
	
	

	
	
	
	
	
	

	When salt is added to water it cannot be separated from the water again.
	
	
	
	
	

	
	
	
	
	
	

	If a solid stays mixed with water we say that it has dissolved.


	
	
	
	
	

	
	
	
	
	
	

	A substance that is insoluble in water will dissolve in water.


	
	
	
	
	

	
	
	
	
	
	

	Substances will only dissolve in hot water.


	
	
	
	
	

	
	
	
	
	
	

	When a liquid evaporates it changes into a gas.


	
	
	
	
	

	
	
	
	
	
	

	If you dissolve sugar in water and then evaporate the water, some of the sugar is evaporated too.
	
	
	
	
	

	
	
	
	
	
	

	When two different substances are mixed and form a new substance, they can easily be separated again.
	
	
	
	
	

	
	
	
	
	
	

	A sieve can be used to separate salt from water.


	
	
	
	
	

	
	
	
	
	
	

	A solution can look cloudy with solid material lying at the bottom.
	
	
	
	
	


Pupils’ general misunderstandings

Pupils may think that:

· melting is the same as dissolving – both go runny

· boiling and evaporating are the same thing

· when a solid substance dissolves it ‘disappears’, ‘melts away’, ‘turns into water’, ‘just goes’, ‘dissolves away’

· water that looks clean contains only water

· solid substances only dissolve in warm water

· only solids dissolve in water

· water is the only liquid in which substances dissolve

· filtering produces pure liquids

· when water evaporates it ‘disappears into the air’, ‘has leaked out somewhere’, ‘is sucked up by the Sun or the clouds’

· when substances are mixed and chemically changed they have only changed state

· the dissolved solute has no weight so does not increase the weight of the solution

· gases don’t weigh anything so fizzy drinks, with or without the gas in them weigh the same

· when an effervescent tablet is dropped into water it dissolves and gives off the gas ‘air’ and that the gas existed already, contained inside the tablet.

Strategies for teaching key ideas

Practical activities

Refer to ASE booklet: ‘Be Safe’, pages 19–21, for health and safety issues relating to primary school science and technology. A copy should be made available in every school and staff should be encouraged to refer to it.

Variables to be considered with investigations on mixing and separating:

· the size and shape of containers

· the volume of water used

· whether the material is solid, liquid or gas

· the amount of materials added each time

· the particle size of solids, for example granules, powder

· the temperature of the water

· whether or not you stir the water

· how long you stir the water for

· how quickly you stir the water

· the time taken for materials to dissolve

· whether the materials are soluble or insoluble

· the grade of filter paper.

Mixing materials

To demonstrate materials that mix but remain physically discrete (reversible reactions):

1. Look at and discuss obvious solid mixtures: dolly mixtures, jar of mince meat, mixed vegetables, muesli, fruit salad, lentils, dried soup, shells, stones, etc.

2. Provide a range of solids to carry out simple mixing activities using a selection of materials: sand, pebbles, shells, paper clips, marbles, rice, dried peas, salt, pencil shavings, sugar, etc.

3. Show the pupils a sample of sulphur and iron filings mixed in glass tube with a rubber stopper lid (demonstration only), pointing out the need for safety when using certain chemicals. Other metal/non-metal mixtures could be prepared, for example pencil shavings and paper clips.

Observe what happens when you mix oil and water together.

To demonstrate materials that dissolve when they are mixed (reversible/irreversible reactions):

Soluble materials:
salt, baking soda, alka seltzer, bath salts, artificial sweetener, powder paint, baking powder.

Insoluble materials:
flour, chalk powder, sand.

4. A selection of solids is provided. Pupils describe what happens when each is added to water and could make a table of results, possibly suggesting appropriate headings for each column. Examples of column headings are:

· Material

· Will the material dissolve? (prediction)

· These things dissolve (they make solutions)

· These things don’t dissolve (they make mixtures)

· I’m not sure about these

· What happened at first

· What happened after one hour.

Suggested materials: sand, salt, sugar, flour, alka seltzer, chalk powder, Alka Seltzer, marbles, artificial sweetener, bath salts, baking soda, baking powder.

A hand lens or digital microscope could be used to examine the contents of each beaker. Small samples of the liquids could be examined using microscopes. A data logger could be used to see if mixing generates a change of temperature.

5. Melting or dissolving? Press a spoonful of soft margarine (not low-fat varieties or those containing buttermilk) on to the bottom of a beaker so that it sticks. Pour warm/hot water gently on to the margarine (teacher demonstration may be preferred). The pupils observe what happens and decide whether this is melting or dissolving. Results could be recorded with a digital camera. The margarine melts and rises to the surface in globules like a lava lamp.

6. Demonstration to show that soluble substances do not disappear: set up a beam balance with transparent containers of equal volumes of water and small containers with equal masses of sugar. Add the sugar to the water on one side of the balance only and observe what happens having asked the pupil to make an initial prediction.

Questions to pupils

· Why is the balance level?

· What do you think will happen to the balance if the sugar is added to the water on one only?

· After the sugar has been added can you still see it?

· Is the sugar still there?

· Why has the balance not moved?

· The weight of a solution is composed of …?

7. Investigate the amount of solid and the time taken for it to dissolve in water. Present pupils with one or more soluble solids and ask them if the amount of solid used affects the dissolving time. Add varying amounts of solid to equal volumes of water. If using salt, test different brands first for cloudiness when dissolving. Consider with pupils the possible variables (see list) to ensure fair testing. Remember that 1 teaspoon of salt without stirring takes a long time to dissolve. (You can dissolve about 35 g of salt in 100 ml of water). Is there a maximum amount of solid that will dissolve in a liquid?

8. Investigate the particle size of the solid and the speed of dissolving. Present the pupils with one solid, for example sugar in different particle sizes: castor, cube, icing, granulated, crystals. Digital microscopes could be used to look at the different particles before testing to predict which may dissolve faster.

9. Investigate what will make sugar dissolve faster in water. The variables to be tested might be: the amount of solid used, the size of the solid particles, the temperature of the water, stirring (difficult to measure quantitatively), the volume of water used.

10. Investigate the fastest way to make jelly dissolve considering the same variables as for number 3.

11. Provide pupils with artificial sweeteners and test how long they take to dissolve in cold water, water at room temperature, warm and hot water. Hot water should be ‘hand hot’ from the tap only. The pupils could calculate the average time for dissolving at each temperature.

12. Present pupils with written scenarios of science investigations and ask questions. An example can be found in Letts Science Activity Book Key stage 2.
13. To show differences in solutions, fill two transparent containers, one with tap water, the other with salt water. Ask the pupils to predict, compare and discuss objects that might float or sink in each the two liquids. Discuss what swimming may be like in the Dead Sea.

To demonstrate materials that react chemically when they are mixed (irreversible reactions)

14. Teacher demonstration: put an Alka Seltzer tablet into a beaker of water and observe what is happening (the tablet dissolves and a gas is produced). When the tablet is mixed with water, a chemical change occurs. Discuss whether the gas could be collected. Demonstrate this in two ways. Half-fill a film canister with water and add an Alka Seltzer tablet. Put on the lid, shake the canister, place on a surface and stand well back! CAUTION! Very quickly, the build-up of gas will blow the lid off the canister. Alternatively, put an Alka Seltzer tablet into a small 250 ml bottle three-quarters full with water. Quickly attach a balloon over the neck of the bottle. The gas will collect and inflate the balloon. You can also use bicarbonate of soda (baking soda) and vinegar for this experiment.

15. As for number 1 but add bicarbonate of soda (baking soda) to vinegar.

16. Cut open apples and potatoes, leave for a short time and observe the changes that take place. (The brown colour that develops is caused by a chemical reaction between the flesh and the air). Discuss whether the browning could be prevented. Possibilities include covering the cut material or putting it under water (because the browning is prevented by removing the contact between the air and the cut surface). Pupils could design a fair test considering temperature, length of exposure to the air, that the same type of apple/potato should be used within each group. If a plastic tub with a lid is used, some browning will occur because of the air in the tub.

17. Dancing Raisins! A demonstration to show chemical changes have occurred. Fill a clear plastic beaker with one and a half cups of water. Add a heaped teaspoon of baking soda and stir until it is dissolved in the water. Add six raisins. Slowly add half a cup of vinegar. After a couple of minutes, watch the raisins dancing. Explanation: the baking soda and vinegar react to produce carbon dioxide gas. The gas sticks to the raisins making them rise to the surface. At the surface the gas escapes into the air and the raisin sinks. This process is repeated many times until the amount of carbon dioxide left is not enough to lift the raisins.

18. Discuss everyday examples of mixing that result in irreversible change: plaster of Paris and water (Take care – use very small quantities as this reaction produces heat – do not let children stick fingers into it), mixing cement with sand and water to make concrete (not recommended for practical work, contains lime), baking a cake, making scrambled eggs, etc. Refer to ‘Be Safe’ pages 19–21.

Separating materials

Separating mixtures of solids by hand, sieves, magnets

Provide a selection of sieves, for example tea strainer, flour sieve, colander, soil sieve. Carry out separation activities using a variety of solid mixtures made from: seeds, beans, rice, lentils, shells, beads, etc. Ask the pupils to look at the various materials and sieves to consider how they would separate the different sizes. The key to this exercise is that the pupils start by choosing the sieve that would stop only the largest items first and then progress through the sieves.

Provide pupils with a mixture of pencil shavings and paper clips and a selection of magnets. Allow them to experiment separating the mixture.

The teacher could demonstrate separating a mixture of sulphur and iron filings using a magnet. The mixture should be placed inside a glass test tube with a rubber stopper lid.

Separating undissolved solids from a liquid by filtering

Allow the pupils to look carefully at circles of kitchen paper and filter paper using a digital microscope and whiteboard/white screen for interactive questioning/answering. Discuss how the papers are made of fibres that cross over each other but leave some holes. The holes in the kitchen paper are likely to be larger than those in the filter paper. Explain how to prepare funnels with the folded filter papers. Carry out filtering activities to compare the two papers, using for example sand and water or flour and water. Use sugar and water for comparison.

Allow the pupils to filter a selection of solids that have been added to water (see section on dissolving). It is important to recognise that substances which dissolve go through the filter paper. The filtered solutions can be used to investigate evaporation to recover any dissolved solutes (see section on evaporation.)

Separating undissolved solids from a liquid by decanting

Allow pupils to separate particles from water by decanting, for example pebbles in water, soil which has settled in water, etc.

Separating dissolved solids by chromatography
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Evaporation

19. Put water into a tank, a glass or a dish. Mark the levels and leave overnight. Discuss any changes observed over a period of time. Make it clear that things that ‘disappear’ can still be ‘there’ but are not visible to our eyes.

20. Make puddles on the playground. Predict, observe, record (drawing, circling with coloured chalks) and discuss any changes that occur. (Puddles will not only ‘disappear’ by evaporating but will partly be absorbed by ground materials, for example stone or tarmac, depending on the surface on which they form).

21. Compare the water levels in two tanks of water over several days, one with cling film (or similar) over it; one without.

22. Using salt solution or sugar solution, discuss how the solutes may be recovered (by evaporation.) Use shallow dishes to evaporate the water in each solution having asked the pupils to predict what will happen. The experiment could also be tried with undissolved substances that have also been filtered to show that in this case, there will be nothing left in the dish once the water has evaporated. Once again predictions can be made before the experiment takes place.

23. Using a variety of clear liquids – tap water, salt water, coloured ink, distilled water, bottled water and river/sea water – predict whether each liquid is pure or whether it has dissolved material in it and devise a test to find out (evaporation).

24. Investigate the factors that could change the speed of evaporation – heat, blown air, different-sized dishes.

25. Investigate the classroom to determine the area where the fastest evaporation occurs, for example using saucers of water placed on floor, shelf, radiator, etc.

26. Discuss examples of water evaporation, for example puddles drying out, clothes drying on a line, hair drying. Discuss ways in which evaporation may be speeded up.

27. Discuss with pupils the formation of stalactites. They are formed when dripping water, which contains dissolved limestone, evaporates leaving the limestone behind.

28. Did you know? The Dead Sea is not a sea at all. It is really an inland lake but is called a sea because it is so salty. The River Jordan and many small streams flow into the Dead Sea. There is nowhere for this water to flow once it has reached the Dead Sea. It can only evaporate.

29. Did you know? If all the water in the seas and oceans evaporated there would be enough salt left to build a wall 280 km high and 1500 m thick around the equator.

Investigations

Skills being developed:

· Planning practical procedures

· Carrying out practical tasks

· Assessing their results

· Working cooperatively

· Using equipment with care.

30. Investigate how you would separate a mixture of sand, marbles, paper clips and water.

31. Investigate how you would separate a mixture of sand and salt.

32. Investigate how you would separate a mixture of salt and pepper.

33. Set a scenario; you have been on a trip to the seaside and have brought back a large container of sea water with sand, small shells, seaweed and stones. How could you separate the sample into all its component parts?

Game: Sort it out!

Cut out a set of key word/meanings cards as below, shuffle them and place them face down on the table. Turn over two cards. If they make a pair, take them and have another turn. Otherwise turn them face down again for the next player. The game combines knowledge of the meaning of key words and memory of where the cards are positioned on the table. Extra cards and meanings can be added to suit particular groups of pupil.

	Decant
	Evaporate
	Melting ice
	Get back the sugar dissolved in water

	Sieve
	Magnet
	Get back the raisins mixed into a bowl of flour
	Get back the tea leaves from the hot water in a teapot

	Sieve
	Filter
	Get back the oil floating on water
	Burning paper

	Filter or decant
	Evaporate
	Get back the sand mixed with, but not dissolved in water
	Get back the salt dissolved in water

	Reversible change
	Irreversible change
	Get back the big pebbles from a bucket of gravel
	Get back the paper clips hidden in sand


Homework activities

34. From the PIPS project (see ISE 5-14 website for details of this project):

Looking at Filtration (linked to the function of the kidneys)

The children were asked to find something at home that will filter water/mixture and bring to class. Sample of items brought in by the children included:

· colander

· sieve

· coffee filter

· small-holed sieve

· basket

· filter paper.

The pupils experimented in class using the materials brought in – which materials made the best filters.

35. Coloured sugar

Depending on your pupils you may choose to do (a) or (b).

(a) Put 10 teaspoons of water in a cup.

· Add 2 teaspoonfuls of sugar

· Stir until dissolved

· Add 2 drops of food colouring (any colour)

· Pour small amount into a saucer or little tinfoil dish. Leave until the water evaporates. Bring the coloured sugar into school.

(b) Give the homework activity as a challenge after the unit on evaporation has been completed in class: ‘Using water, food colouring and sugar can you make coloured sugar to bring into class?’ (This activity was very successful and led to plenty of discussion.)

How do we know that understanding has progressed?

The following strategies can be used to find out that learning has progressed.

Pupils describing ideas

Pupils can:

· describe what happens when two substances mix to form a new substance, for example Alka Seltzer and water

· describe what happens when substances dissolve in water

· explain the difference between soluble and insoluble substances

· describe what happens when water evaporates

· describe how we could separate sand from water

· describe what happens when sand is added to water.

Pupils presenting ideas

Pupils can:

· demonstrate different techniques to separate mixtures of solids (dried peas and sand; wood shavings and paper clips, dried soups) and mixtures of water containing insoluble solids (sand, shells, mud)

· show the difference between soluble and insoluble solids

· demonstrate an example of two substances which are mixed and cannot be separated again

· demonstrate how to make a saturated solution

· show how a solution can be evaporated to recover the solute.

Practical

· Using a selection of equipment such as sieves, magnets, filter funnels and paper, pupils can be asked to separate a variety of mixtures: sand and water, salt and water, sand and salt, paper clips, rice and marbles.

· Pupils can be asked to show the difference between melting and dissolving, for example using margarine or chocolate and heat, then using sugar in water.

· Pupils can be asked to find the best conditions for evaporation of salt from water.

· Pupils can be asked to select a solid that dissolves in water to produce a new substance (chemical reaction).

Checking questions

· What would you use sieves or a colander for?

· What materials could be separated by a magnet?

· When would you use special filter paper and a funnel?

· What has happened when two substances are mixed together and cannot be separated again?

· What happens to sugar when it dissolves in water?

· What do you need to evaporate water from a solution?

· What is happening to water when it evaporates?

Pupil explanation

Ask a pupil how they would explain the following idea to someone else.

· You have a container with equal amounts of salt, sand and small steel marbles. Your next-door neighbour accidentally pours some water into your container instead of a cup. How would you explain the best way to recover the salt, sand and marbles?

Reflective questioning

· How could you show that when salt dissolves in water it is still there although you can’t see it?

· How could we use filter paper to separate sand from water?

· Why do some people think that when sugar dissolves it is melting?

· What is happening when substances are mixed together and cannot be separated again?

· What needs to happen to a solution for it to evaporate?

· Is there anything in this unit that you found difficult to understand?

· What did you like best about this unit?

Key words

Chemical reaction:
When mixing materials together a completely new substance has been formed and the original materials cannot easily be recovered.

Chromatography:
Technique used to separate solutions where more than one solute (solid) is dissolved in the solvent (liquid).

Decanting:
Leaving a mixture to stand then pouring the liquid layer off, for example when traditional coffee (not instant) and hot water are mixed then left in a jug to stand the coffee grounds sink to the bottom layer and the coffee, the top layer, can be decanted off.

Dissolving:
The name given to the change when a solid mixes perfectly with a liquid.

Evaporating:
The change which occurs when a liquid is heated and turns into a gas. Puddles of water evaporate on a warm day to form water vapour.

Filter funnel:
Filter paper is inserted into a funnel when filtering.

Filter paper:
Special paper used for filtering.

Filtering: 
Using filter paper to separate a solid that hasn’t dissolved in a liquid.

Insoluble:
The name given to a solid that will not dissolve. For example, sand does not dissolve in water.

Irreversible change:
A change made to a material that cannot be reversed. Burning paper is an example of an irreversible change.

Melting:
When a material is heated and changes from a solid to a liquid.

Mixture: 
When two or more different materials are combined together and physically change without a chemical reaction taking place. The materials can be separated again by physical methods such as sieving, filtering and evaporation.

Reversible change:
A change made to a material that can easily be reversed. Melting, freezing and evaporation are all examples of reversible changes. These things happen naturally.

Saturated solution:
When no more of a solute will dissolve in a solvent.

Settle:
Leaving a mixture to settle then draining the liquid layer off. For example, when oil and water are mixed, then left to settle, oil collects and forms a top layer and the water on the bottom layer can be drained off.

Soluble:
The name given to a solid that dissolves. Some solids may not dissolve in water but will dissolve in other liquids.

Solute:
The solid being dissolved in a liquid. For example when salt is dissolved in water, salt is a solute.

Solution:
A liquid which has another substance dissolved in it. A solution is usually transparent – though it may be coloured.

Solvent:
The liquid in which a solid is being dissolved. Water is a common solvent.

Related science concepts already covered

Group 1 – Introducing Materials

Group 3 – Making Materials Change

Group 9 – Water

Future learning

Group 15 – The Earth and its Resources

Group 21 – Interaction of Living Things with the Environment Environment

Group 22 – Model of Matter

Group 29 – Chemical Reactions

Effective use of ICT

Usborne internet linked books contain descriptions of websites recommended to help you find out more about specific science concepts. Visit www.usborne-quicklinks.com/uk/uk_full_list.asp for their full listing of internet linked books.

Useful websites

www.bbc.co.uk/schools/
Click on ‘Ages 4–11’ on the home page then click on ‘Science’. You will receive teacher information about all the available BBC Science programmes.

www.primaryresources.co.uk/science/science3.htm
This site has an excellent section on Materials and Their Properties containing worksheets, experiments and tasks for pupils. There are three subsections, grouping and classifying materials, changing materials and separating mixtures of materials, well worth checking out for ideas.

www.gridclub.com
You will need to register as a school to gain full access to all areas of this site but you can click on ‘Have a Go’ then ‘Feel the Force’ to access lots of useful science materials. Click on ‘Grown Ups’, find Curriculum Information then click on ‘Click here’ and again click on ‘Science’ you will be taken to a table of individual Grid Club activities. The following activities may be suitable.

	Curriculum area
	Suggested age group
	Activity

	Solids and liquids and how they can be separated
	8–9
	Selma The Sorceress In Potion Problems

	Characteristics of materials
	7–8
	Ray X In A Material World

	Dissolving
	10–11
	Selma The Sorceress In Particles Up Close And Personal

	Reversible and Irreversible changes
	10–11
	Rocky Rockhead In The Incredible Reversing Machine


www.bayerus.com/msm/fun/kidsguide/index.html
You can find some interesting experiments for pupils. Click on ‘Experiment Guide’ and have a look at the ‘Its Chemical’ and ‘Dancing Raisins’ experiments.

www.tryscience.com/whatstryscience.html
Click on ‘Experiments’ then ‘Chemistry’ and select the ‘Oil Slick’ experiment. This is a good experiment to show two liquids that never mix.

www.bbc.co.uk/education/revisewise/science/materials/index.shtml
The materials section of this website has two good subsections. Click on ‘Changing materials’ and ‘Separating materials’ for fact sheets, worksheets and some practical activities.

www.standards.dfes.gov.uk/schemes2/science/sci6c/sci6cq1?view=get
This site is more useful for teachers when planning than for pupil access. The Standards Site provides examples of science schemes of work that are split into individual units. You may find Unit 6C: More about dissolving and Unit 6D: Reversible and irreversible changes useful. It may also be helpful to check out Unit 4D: Solids, liquids and gases.

www.learn.co.uk/default.asp?WCI=Unit&WCU=8964
Information, activities and short animated clips on changing materials.

www.learn.co.uk/default.asp?WCI=Unit&WCU=9037
Information, activities and short animated clips on separating materials.

www.educate.org.uk/teacher_zone/classroom/science/unit4d.htm
Some information on solids and liquids and how they can be separated.

www.teachingideas.co.uk/science/contents.htm
There may be a few useful activities within Materials and their Properties, for example evaporation activities and chocolate experiment.

CD-ROMs

Title:
Seeing Science: Materials

Company:
PRIMARY resources from 4Learning


2003/2004

Age group:
7–11

Content:
Properties, classifying, comparing, changing, mixing and separating, using materials

Title:
Practise Science

Company:
Granada Learning


Primary


2003

Age group:
10–11

Content:
Life processes and living things, Materials and their properties, Physical processes

Television programmes

BBC Television 2003–2004

Key Stage 1 Science Clips (Age 5–7)
Programme 6: Sorting and using materials
Programme 7: Grouping and changing materials

Key Stage 2 Science Clips (Age 7–9)
Programme 8: Solids and liquid

Key Stage 2 Science Clips (Age 9–11)
Programme 18: Changing State
Programme 19: Reversible and irreversible changes

Checklist for formative assessment

1. Plan for an effective learning environment

· Share learning intentions and success criteria with pupils.

· Plan classroom activities to give pupils the opportunity to discuss their thinking so that feedback can help develop it.

· Plan oral and written feedback so that it guides improvement in individual and group learning.

· Plan activities that promote or encourage collaboration so that everyone is included and challenged, and train pupils to listen to and respect one another’s ideas.

· Plan tasks in a way that requires pupils to use certain skills or apply ideas.

· Ensure that pupils are active participants in lessons.

2. Gathering information about pupils’ learning and encouraging pupils to review their own work critically through self- and peer assessment.

· Observing pupils – this includes listening to how they describe their work and their reasoning.

· Questioning, using open questions, phrased to invite pupils to explore their ideas and reasoning.

· Gather evidence as pupils demonstrate and communicate their thinking through a range of classroom activities, for example drawings, artefacts, actions, role-play, and concept mapping, as well as writing.

· Discussing key words and how they are being used.

· Using summative assessment as a positive part of the learning process to plan revision and direct learning.
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