Materials
	
	Key Learning at Burton:
	Working Scientifically Skills:

	EYFS
	· To play and explore in the natural world.
· To enjoy construction and junk modelling.
· To notice different materials while playing.
· To talk about how things look, feel, smell etc.

	To talk about similarities and differences when choosing the materials for junk modelling.
To talk about how things compare with regard to the look, feel & smell.

	Year 1
	· To show that objects are made of one (or more) materials by labelling a picture.
· To name objects around the classroom and what material they are made from: wood, plastic, glass, metal, water, rock, brick, paper, card.
· To explain that some objects can be made from different materials e.g. plastic, metal or wooden spoons.
· To test materials and describe them by their properties e.g. hard, soft, shiny, stretchy, stiff, bendy, floppy, waterproof, absorbent, breaks, tears, rough smooth, see-through, dull, not see-through. 
· To compare and group together a variety of everyday materials on the basis of their properties. 
	· Ask simple scientific questions about the physical properties of materials and answer them in different ways using their observations and ideas. 
· Observe materials closely using magnifiers. 
· Identify and classify materials, recording observations in writing and pictures.
· To perform a comparative test to investigate which material is the best for a puppy bed (the material needs to be absorbent).
· To explain what they found out.


	Year 2
	· To explain that objects are made of one or more materials that are chosen specifically because they have suitable properties for the task. For example, a water bottle is made of plastic because it is transparent allowing you to see the drink inside and waterproof so that it holds the water.
· To choose suitable materials for a particular ‘job’ by testing to see if they are suitable and classifying them accordingly e.g. flexible, rigid, reflective, non-reflective, opaque, transparent. 
· To explain what they found out about different materials when they tested to see if the shape could be changed by bending, stretching, squashing and twisting. For example, clay can be shaped by squashing, stretching, rolling, pressing etc. This can be a property of the material or depend on how the material has been processed e.g. thickness.
	· Ask and write simple scientific questions about the physical properties of materials. 
· Observe materials closely using magnifiers and microscopes. 
· To identify and classify materials, recording observations in tables. 
· To perform a simple comparative tests to compare waterproofness, flexibility, strength, etc. 
· To measure volume using pipettes, recording data in tables.
· To carry out a simple comparative test to see which material is the best for curtains in the Bear’s cave and record results in a table. (Phizzi investigation)
· To write a short explanation using scientific vocabulary.


	Year 3
	
	

	Year 4
	· To explain the properties of solids, liquids and gases e.g., solids keep their shape and have a fixed volume; liquids have a fixed volume but changes in the shape to fit the container; liquids can be poured and keeps a level, horizontal surface; gas fills all available space; it has no fixed shape or volume.
· To compare and group materials according to whether they are solids, liquids or gases.
· To observe changes in state when materials are heated and cooled e.g. melting is a state change from solid to liquid; freezing is a state change from liquid to solid; boiling is a change of state from liquid to gas that happens when a liquid is heated to a specific temperature and bubbles of the gas can be seen in the liquid. 
· To explain the temperatures at which these changes took place e.g. the freezing point of water is 0oC; boiling point of water is when it is heated to 100oC.
· To explain that evaporation is the same state change as boiling (liquid to gas), but it happens slowly at lower temperatures and only at the surface of the liquid; Evaporation happens more quickly if the temperature is higher, the liquid is spread out or it is windy
· To explain that condensation is the change back from a gas to a liquid caused by cooling.
· To annotate a diagram of the water cycle and use it as a prompt for explaining e.g. water at the surface of seas, rivers etc. evaporates into water vapour (a gas). This rises, cools and condenses back into a liquid forming clouds. When too much water has condensed, the water droplets in the cloud get too heavy and fall back down as rain, snow, sleet etc. and drain back into rivers etc. This is known as precipitation. This is the water cycle.
	· Write relevant questions about materials changing state.
· Research to classify materials as solids or liquids, recording results in a table.
· Set up an ‘observation over time’ investigation, recording results in a table.
· Measure temperature accurately using thermometers, recording data in tables and bar charts.
· Write a conclusion to reflect their findings.
· Research, using secondary sources, the temperature at which materials change state, melt and solidify/freeze.
· Research to classify materials as solids, liquids or gases, recording results in tables.
· Record the water cycle in a labelled scientific diagram.
· Plan an ‘observing over time’ investigation to investigate their won question about the rate of evaporation.
· Take precise, repeated measurements using measuring cylinders, recording them in tables and bar or line graphs.
· Report conclusions, in written forms, in which they identify relationships, explain results and explain the degree of trust in results, and use test results to make predictions about how to set up further fair tests.

	Year 5
	To explain that materials have different uses depending on their properties and state (liquid, solid, gas). 
To name properties of materials including hardness, transparency, electrical conductor/electrical insulator, thermal conductor/thermal insulator and attraction to magnets.  
To explain how some materials will dissolve in a liquid (soluble) and form a solution while others are insoluble and form sediment.
To label and annotate a diagram to show how mixtures can be separated by filtering, sieving and evaporation.
To give examples of changes that are reversible such as dissolving and mixing (mixture) and some changes that are non-reversible such as burning wood, rusting and mixing vinegar with bicarbonate of soda result in the formation of new materials.

	· Independently plan a fair test investigation, including recognizing and controlling variables, to investigate their own question about the rate of dissolving.
· Take precise, repeated measurements using stop watches and thermometers, recording them in tables and line graphs with equally spaced, labelled scales that fit the page.
· Report their conclusions, in written form, in which they: identify relationships, explain results, explain the degree of trust in results, identify the scientific evidence that has been used to support or refute their ideas or arguments, and use test results to make predictions to set up further comparative and fair tests.
· Independently plan an investigation, to investigate their own question about separating mixtures reporting their conclusions in a labelled diagram.
· Independently plan a ‘observing changes over time’ investigation to classify changes as reversible or irreversible, recording results in tables and reporting their conclusions orally, identifying the scientific evidence that has been used to support or refute their ideas.

	Year 6
	
	



	KS3
	· Chemical reactions as the rearrangement of atoms.
· Representing 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.



