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	Science MTO      Properties and changes of Materials        Year 5

	National Curriculum 
	Pupils will be taught to: 

· Compare and group together everyday materials based on their properties, including their hardness, solubility, transparency, conductivity (electric and thermal), and response to magnets. 
· Give reasons, based on evidence from comparative and fair tests, for the uses of everyday materials, including metals, wood and plastic. 
· Demonstrate that dissolving, mixing and changes of state are reversible changes. 
· Explain that some changes result in the formation of new materials, and that this kind of change is not usually reversible, including changes associated with burning and the action of acid on bicarbonate of soda. 
· Know that some materials will dissolve in liquid to form a solution and describe how to recover a substance from a solution.  
· Use knowledge of solids, liquids, and gases to decide how mixtures might be separated, including through filtering, sieving and evaporating. 


	Substantive Knowledge
	Disciplinary Knowledge
	Concepts

	· Materials have different uses depending on their properties (e.g. hardness, transparency, thermal conductivity) and state (liquid, solid, gas).  
· Some materials can be dissolved in liquid to form a solution. 
· Some changes can be reversed and some can’t - reversible and irreversible change.  
· Some mixtures can be separated by filtering, sieving and evaporation. 
· Indicators that something new has been made are: The properties of the material are different (colour, state, texture, hardness, smell, temperature). 
· Electrical conductivity is the ability of a material to transfer electrical current from one point to another. 
· Thermal conductivity is the ability of a material to transfer heat from one place to another
· An insulator is a material that can be used to stop or slow the flow of heat or electrical current.
· Some materials are magnetic and they can be used as a magnet or be affected by a magnet.
	Pattern seeking
Identify similarities and differences in irreversible changes e.g. rusting, adding fizzy tablets to water, burning.

Comparative and fair testing
Investigate the properties of different materials to recommend materials for particular functions depending on these properties e.g. Thermal insulation and conductivity for a drinks flask and electrical conductivity and insulation for an electrical circuit.

Observations over Time
Investigate irreversible changes e.g. what affects the rate of rusting? What affects the amount of gas produced?

Investigate the rate at which materials dissolve. E.g. dissolving sugar into water
	Classification – 

In this topic: Children will identify and classify different types of reactions into reversible and irreversible reactions.
Children will classify and group materials based on properties such as conductivity and insulation.

Magnetism - 

In this topic: Children will continue to look at magnetism as a property of materials and how this can be useful.

Materials – 

In this topic: Children will continue investigate properties of materials 

Reactions – 

In this topic: Children will investigate reversible and irreversible reactions


	Vocabulary and Definition

	insulator - a material which does not easily allow heat and/or electricity to pass through it.
conductor - a material that allows electricity or heat to pass through it easily.
magnetism - an invisible force or field that causes objects to attract or repel one another.
mixture - a physical combination of two or more substances that aren't chemically joined.
dissolve - the process that occurs when a solute is added to a solvent and the solute disappears e.g. sugar in water.
solution - a mixture of two or more substances that stays evenly mixed.
soluble – capable of being dissolved in a liquid. 
insoluble – incapable of being dissolved in a liquid.  
reversible - a change where no new materials are created, and the original materials can be recovered.
Irreversible - a change where new materials are created, and the original materials cannot be recovered. 

	Trust Value links
	Collaboration – pupils will work together to carry out investigations and present findings. 
Aspiration – research into famous scientists in the field of materials and the aspiration they have shown in their work.

	Knowledge links
	Science:
Y1: Everyday materials
Y2: Uses of everyday materials
Y5: Properties of materials

DT: 
Food units – cooking as an irreversible reaction. 

Geography:
Mountains and Rivers

	Linked Texts
	




	



	Misconceptions

	· Children may think that thermal insulators keep cold in or out 
· Children may think that thermal insulators warm things up 
· Children may think that solids dissolved in liquids have vanished and so you cannot get them back 
· Children may think changing the shape of a material, such as cutting a loaf of bread, is an irreversible change to the material not the shape.
· Children may think that lit candles only melt, which is a reversible change. 

	Pre-requisite Knowledge
	Key Questions
	Future Learning

	Science:
Y4: States of matter
Materials can be divided into solids, liquids and gases.  
A solid keeps its shape and has a fixed volume. 
A liquid has a fixed volume but changes in shape to fit the container. 
A gas fills all available space; it has no fixed shape or volume.
Heating causes solids to melt into liquids.
 Heating causes liquids to evaporate into gases.  
Cooling causes gases to condense into liquids.
Cooling causes liquids to freeze into solids.  
Each material has its own temperature at which they change state. 
The freezing point of water is 0oC. 
Liquid water becomes water vapour at 100oC.
The water cycle stages: 1. Water evaporates. 2. water vapour condenses into clouds. 3. Water falls as rain. 4. Water evaporates again.
	· How can these materials be classified? 
· What are mixtures? 
· What does it mean to dissolve something? 
· Are all materials dissolvable? How could we test this?
· What method of separation can be used to separate … from …? 
· How can you tell if a change is reversible or irreversible? 
· What is your understanding of the term, ‘conductivity? 
· What is the difference between thermal and electrical conductivity? 

	In KS3, children will:
· Understand chemical reactions as the rearrangement of atoms. 
· Represent chemical reactions using formulae and using equations. 
· Combustion, thermal decomposition, oxidation and displacement reactions. 
· Defining acids and alkalis in terms of neutralisation reactions. 
· The pH scale for measuring acidity / alkalinity; and indicators. 





	Teaching Ideas

	Week 1
	Week 2
	Week 3
	Week 4
	Week 5

	Materials have different uses depending on their properties (eg. Hardness, transparency, thermal conductivity). 
Recap: meaning of properties and make a list as a class. 
Put a different object in each table. Discuss in groups what the properties are of that object and why this material has been used for that object. Groups to feed back to class. 
 Introduce/reintroduce children to scientific concepts:  permeability, absorbency, hardness, solubility, transparency, conductivity (electrical & thermal) and response to magnets. 
 Children are to be given two different materials to compare. Create a mind map for each of their properties. Identify the similarities and differences of the materials.Children to share their findings. 
 Which materials are similar? Which materials are very different? 

	Materials have different uses depending on their properties (eg. Hardness, transparency, thermal conductivity) and state (liquid, solid, gas). 
insulator, conductor 
Pupils are to group materials according to their properties. 
Children investigate the properties of 5 different materials. They predict and then investigate whether the materials are electrical conductors, transparent, strong or magnetic. They record their results in a table. 
https://www.stem.org.uk/resources/elibrary/resource/33456/grouping-and-classifying-materials 
 

	Investigating thermal conductivity Part 1 
To plan a fair test. 
Choose some materials. 
Hypothesise. 
Plan how you will carry out the test. 
Insulator, conductor, thermal, heat, temperature. 
Tell children story about frozen items you have in your freezer which need to be defrosted quicker. Explain that you have heard that if you place them on different surfaces that can happen.  Ask chn what kinds of surfaces I could try it on.  Explain you have wooden bread boards and metal baking trays. Explain that although you don’t have the items with you, we can replicate it using ice cubes. Each group is given a wooden and metal block. Allow children to hypothesise about which surface will cause the ice cube to melt faster and why. Discuss. Allow children to collect ice cubes and let them place them on the different surfaces. They will see the ice melting much faster on the metal. Why is this? Metal is a thermal conductor so the heat is able to pass through the metal much more easily to then melt the ice cube. 

	nvestigating thermal conductivity Part 2 
Watch http://www.youtube.com/watch?v=99Wj6APXmXI&list=PLrqtph4KNo5dI-W2C4y7aJTZjdNWRQK71 which shows a man packing ready for a mountaineering trip. 
Explain to children that they are going to plan an experiment to see what material would be best for keeping mountaineers warm whilst climbing some of the world’s highest summits. Explain that the children will be writing to an outdoor clothing company to give their results. 
 A metal  jacket  would allow the cold to pass through to your body really easily but why would a wooden jacket not be an ideal choice of material? 
Give children access to a range of materials to feel – what would be most suitable for a jacket?  
Discuss fair testing – what does it mean? How will we ensure our test is fair? 
Discuss with children what different jobs might need to be down why the experiment is being carried out. Discuss why it might be a good idea to allocate different jobs. 
Give children time to go over their experiment and make any last minute changes they may need. 
Let children set up experiment. 
Children to carry out experiments. 
Children may like to take pictures as they go along. 
Adults to support, question and extend where necessary. 

	Indicators that something new has been made are: The properties of the material are different (colour, state, texture, hardness, smell, temperature) 
 
change of state 
I can explain the advantages of new materials and how they were created. 
Children learn about the origins of Post-It Notes, wrinkle-free cotton, polar fleece and Gore-Tex. They complete an information text, showing when and by whom they were invented, their advantages and disadvantages, and common applications. 


	Week 6
	Week 7
	Week 8
	Week 9
	Week 10

	If it is not possible to get the material back easily it is likely that it is not there anymore and something new has been made (irreversible change). 
Recap: The water cycle and freezing, metling and evaporating water. Explain that these are reversible changes. 
Pupils to mind map as a class different reversible changes.  
Describe the process of making a cake – an irreversible reaction. 
Can they think of any other changes that are reversible?  
Task: Children to sort through changes and say whether they are reversible or irreversible changes.  

	 If it is not possible to get the material back easily it is likely that it is not there anymore and something new has been made (irreversible change). 
When two or more substances are mixed and remain present the mixture can be separated.  
Some changes can be reversed and some can’t- reversible and irreversible change.  
Materials change state by heating and cooling. 
Mixtures can be separated by filtering, sieving and evaporation. 
Reversible, irreversible, chemical reaction, substance, gas, light, heat, colour, change 
To identify reversible and irreversible changes. 
It is important to emphasise at the start the difference between reversible and irreversible change. In a reversible change you are always left with the same substances, they might just have been separated. In an irreversible change you will end up with new substances, you no longer have the original substances. No matter what you do you cannot get them back! 
Children to carry out an example of an irreversible reaction (such as the self-inflating balloon) to show the pupils how the original materials cannot be reclaimed I.e. a new material is made. 

	Mixtures can be separated by filtering, sieving and evaporation. 
When two or more substances are mixed and remain present the mixture can be separated. 
To decide how materials might be separated. 
sieving, filtration, dissolving, soluble, insoluble, mixture, solution 
When children arrive in to the classroom there will be a bowl on each table. In each bowl there will be a mixture of water, salt, paperclips, sand and rice.  Welcome the children to “Area 51” (it might be nice to have x-files style music on in the background) explain that the children that they need to find out what is in this mysterious soup using all the skills they have learned about separating materials so far. Explain that they must photograph each stage as they go. 
Children to work in groups to try and separate their mixtures, taking photographs as they go. 
Show the children the final clear solution – could there be anything else in this water? Once you establish that there might be salt in it – how might we recover that salt? Evaporation! Put a small saucer of the “water” near a radiator and observe over the next few days. 

	Mixtures can be separated by filtering, sieving and evaporation. 
When two or more substances are mixed and remain present the mixture can be separated. 
To explain a scientific process. 
sieving, filtration, dissolving, soluble, insoluble, mixture, solution 
Explain to the children that they are going to make a digital book explaining the process of separating materials using the pictures they took the previous lesson. 
Go over some of the key vocabulary and check for understanding. Make sure this is clearly displayed as the words must be included in their book. 
Model how to make an ibook using the ipad. Show them that they can include voice clips, video etc. 
Allow children to swap their books around and read each other’s 

	Pupils to carry out some research into a significant scientist who created new material 
Suggestions: 
Spencer Silver – inventor of the sticky glue o post-its 
Ruth Benerito – inventor of wrinkle-free cotton 
Stephanie Kwolek – inventor of Kevlar 


	BIG Question: Assessment Opportunity and enhancements, link to values and pupil premium barriers
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