	Combining materials

	KS 1
	Lower KS2
	Upper KS2

	Identify and compare the suitability of a variety of everyday materials, including wood, metal, plastic, glass, brick, rock, paper and cardboard for particular uses

Find out how the shapes of solid objects made from some materials can be changed by squashing, bending, twisting and stretching

Some materials can be found naturally; others have to be made

Briefly revisit previous learning on hard and soft materials.
Provide a wide selection of hard and soft materials, children are to sort them into groups based on their own ideas.

Use this to establish the main material groups.

Now explore which of the material they have looked at previously can be changed by shape, e.g. squash, twist, stretch etc?
Focus on the material that can be changed e.g. sponge, elastic materials, springs, play dough, types of fabrics. Explore how these can be changed.

Changes by heating and cooling.

Explore how every day materials change when they are held in their hands for warmth e.g. chocolate, wax, jelly babies, ice. Children to discuss which have changed, which hands had most effect? Which materials changed most? Least?
Establish the vocabulary of melting, solid, liquid etc

Apply what they have learnt by making a chocolate biscuit and topping it. To observe the melting process, discuss what they notice as it melts. Then observe the cooling process again discuss what they notice as it cools.
Compare different chocolate, are they different? Do they melt/ cool in different ways?

Look at ice cubes in small metal cake tray in their hands and observe what happens as it melts.

What conditions makes chocolate melt? Children to suggest places to put chocolate to make it melt?

Problem solve enquiry. What could we do to stop ice from melting? What ideas could we look at?

What conditions make ice? Children to suggest places to put water to make ice (relate it to weather).

Apply their knowledge to make ice pops/ lollies. Establish when things melt or freeze that this can be reversed.

Combining materials to make new products by heating e.g. make cakes, biscuits, with bits in e.g. currants choc chips note that these do not change.
Observe basic ingredients and compare with final products. Is it the same/ different? How has this changed? Establish this can not be reversed the product is something completely new.
	Compare and group together different kinds of rocks on the basis of their appearance and simple physical properties.  

Describe in simple terms how fossils are formed when things that have lived are trapped within rock.

Recognise that soils are made from rocks and organic matter.

Rocks and soils can feel and look different.

Rocks and soils can be different in different places/environments.

Rocks and soils
Look at a wide range of rocks (at least 10) so that the children can explore the main rock groups e.g. limestone, sandstone, marble, slate, basalt, galena, granite. 3 main rock types Igneous, metamorphic and sedimentary.

Children to look at the features of the rocks and sort on the basis of appearance and characteristics. Children to organise into the 3 main rock types.

Children to explore the properties of the different rocks e.g. hardness, porous, waterproof. Allow the children to come up with the test.
Make a rock museum using the children’s explanations of properties alongside their named rock.

Ask the children to come up with an explanation of how the rocks were made, focus on the 3 main groups again, note that 

sedimentary = layers= pressure

metamorphic = hard but scratches = heat/ pressure

igneous = very hard = hot fusion. 

Children could complete a brief research using the web.

Walk around a place e.g. Shrewsbury or church. Children to look at how and why rocks are chosen because of their properties.

Soils

Use a range of different soil type such as loamy soil, sandy soil, peat soil, clay soil, rocky soil.  Children to investigate for composition. What is it made up of? What can you find in the soil?
Children separate the parts of the soil. They need to label what they find and note down the material in the soil. Also they need to label where the soil is from as a reference for the children.

Children to compare between the different types of soils. What is the same? What is different? This can be turned into a table display. Place examples near each other for obvious similarities and differences.

Children to bring in their own samples to compare with the class examples for composition.

Need to label where the samples have been taken from in Shrewsbury on a class map.

Children to explore the properties of different types of soils ask the children what they want to find out? E.g. water drains through it? Seeds grow in it? Size of particles?

How is soil formed? Visit a soil type near a rock formation to explore the question. Children to have a close look at the soil sample. Children to come up with an explanation of how soil is formed (erosion and mixing)

How can you change soil types? Possible gardener in, to talk about growing in different soil types.
	Use knowledge of solids, liquids and gases to decide how mixtures might be separated, including through filtering, sieving and evaporating. 

Combining and separating materials.
Briefly, practically revisit previous learning about solid, liquid and gases. Re-establish criteria that makes a solid a solid, a liquid a liquid etc.

Briefly revisit practically the idea of melting and freezing, evaporating and condensation.

Children to explore solid + solid mixture to work out how to separate it, e.g. sieve, magnets etc.

Children to explore liquid + liquid mixtures e.g. decant, spoon off etc.

Mixtures of solids (of different particle size) can be separated by sieving.

Use a really wide selection of solid objects, materials and substances (metal strips, sponge, wood, salt, other powders but not fizzing) what do the children think the substances will react with water? Get the children to explain their theories.

Discuss what happened, explore the similarities and differences of the solid objects, materials and substances mixed with water.

Now focus on the powders (flour, soil, slat etc.) that do/ do not dissolve. What are the differences between them? Practically observe the powders in water, stir them and notice what happens.
Mixtures of solids and liquids can be separated by filtering if the solid is insoluble (un-dissolved).

Ask the children what they think happens to salt/sugar, when mixed with water?

Use the discussion to establish that some solids do not dissolve with water they remain as residue and other solids dissolve in water to form a solution.

Ask the children how they would get non soluble solids back from the liquid mixture? Allow children to explore their own ideas, to use a wide range of equipment e.g. paper towels, sieves, solid spoons, forks, net etc.

Look in depth at filter paper, explore the material up close, look at the holes in it etc. then allow the children to use the filter paper to separate a mixture.

Ask the children how they would get a dissolved solid back from a solution. Ask them to plan their ideas of what to do.

Establish that when a solid dissolves into a liquid a solution is formed and so cannot be separated through filtration. NB distinguish between dissolving and melting.

Evaporation helps us separate soluble materials from water.

Ask for children’s suggestions for separating the solution.
I.e. how would we get the solid back from the solution?

Children to try their ideas and use this to establish that in order to get a solid back from a solution the liquid needs to be evaporated.

Children to investigate the factors in dissolving e.g. temperature, amount of stirs, amount of water/ material

NB use brown sugar or jelly cubes so children can identify the solid being dissolved.

Draw together learning from this.

Application- children to be given a mixture to test their skills of how to separate. ‘can you separate each material out from the mixture?’ 


