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Science Curriculum

	Strand-Materials

	
	EYFS
	Year 1 
	Year 2 
	Year 3 
	Year 4 
	Year 5 
	Year 6 

	Knowledge 

	Exploring and using materials for a purpose  

Narratives
The Gingerbread Man
Lost and Found 





	Become familiar with the names of materials and properties such as: hard/soft; stretchy/stiff; shiny/dull; rough/smooth; bendy/not bendy; waterproof/not waterproof; absorbent/not absorbent; opaque/transparent
To know the names of everyday materials, including wood, plastic, glass, metal, water and rock 

To know that each material can be used to make a range of different things; for example, wood can be used to make tables, chairs, spoons, pencils, shoes, doors, floors and many more things. 
To know that an object can be made out of more than one material; for example, a chair can be made from metal and wood and plastic

To know that a material's property can be explored using the sense of touch and sight 

To know the simple physical properties of materials and use key vocabulary to describe and group them 

To use the knowledge of the properties of materials to explore scientific questions such as; What is the best material...for a waterproof coat?’  
	identify and discuss the uses of different everyday materials so that they become familiar with how some materials are used for more than one thing (metal can be used for coins, cans, cars and table legs; wood can be used for matches, floors, and telegraph poles) or different materials are used for the same thing (spoons can be made from plastic, wood, metal, but not normally from glass)
To build upon knowledge of the names and properties of materials from Year 1 including new knowledge of:
Natural Fibres: Cotton, Linen, Silk, Wool.
Man-made fibres: polyester, nylon, denim, organza

To know the properties of materials that make them suitable or unsuitable for particular purposes and answer questions such as, why aren’t teapots made from chocolate? 

To know that some materials are natural and some are man made

To know the sources of different materials e.g. wood comes from trees, paper comes from tress, metal comes from rocks

To know that natural fibres come from plants and animals

To use the knowledge of the sources of materials to deduce whether a material is natural or man-made and group materials based on this

To use their knowledge of materials to compare the uses of everyday materials in and around the school with materials found in other places (at home, the journey to school, on visits, and in stories, rhymes and songs) 

To identify unusual and creative uses for everyday materials. 

Properties of materials that make them suitable or unsuitable for particular purposes
(DT Link) and they should be encouraged to think about unusual and creative uses for everyday materials
To know the shapes of solid objects made from some materials can be changed by squashing, twisting and stretching.

Find out about people who have developed useful new materials (History link), for example John Dunlop, Charles Macintosh or John McAdam.
To know key people who have developed useful new materials, for example John Dunlop (Rubber tyres), Charles Macintosh (waterproof materials) or John McAdam (Tarmac)

	Rocks:
Explore different kinds of rocks and soils, including those in the local environment.
To know that different types of rocks have different properties.

To know that some rocks are harder than others. For example, granite is a very hard rock. This makes it a good material for building as it doesn’t wear away easily.

To know that marble is another hard rock. It has an attractive texture and colour and it can be cut and polished. Because of this, it is used to make floor tiles and wall tiles. Some statues are made from marble too.

To know that chalk is a soft rock and wears away easily. This makes it ideal for making chalk sticks to write on blackboards. 

To know that permeable rocks let water sock through them, such as sandstone or chalk, let water soak through them. They are called permeable rocks.

To know that other rocks, such as slate, do not let water soak through them. They are called impermeable rocks. Slate also splits easily into thin sheets. This makes it ideal for making roof tiles. 

To know that a fossil is the preserved remains or traces of a dead organism. The process by which a fossil is formed is called fossilisation.

To know it’s very rare for living things to become fossilised. Usually after most animals die their bodies just rot away and nothing is left behind. However, under certain special conditions, a fossil can form.

To know the process of fossilisation includes:
After an animal dies, the soft parts of its body decompose leaving the hard parts, like the skeleton, behind. This becomes buried by small particles of rock called sediment.
As more layers of sediment build up on top, the sediment around the skeleton begins to compact and turn to rock.
The bones then start to be dissolved by water seeping through the rock. Minerals in the water replace the bone, leaving a rock replica of the original bone called a fossil.

To know that it’s not just animal and plant remains that can be fossilised. Things like footprints, burrows, eggs and even poo (called coprolite) can be fossilised too. 

To know that soil is a mixture of tiny particles of rock, dead plants and animals, air and water. Different soils have different properties depending on their composition.  
The following will need to be covered:
Sandy soil is pale coloured and has large particles. These create lots of small air gaps. Water drains through them easily so it usually feels dry.
Clay soil is usually sticky and has small particles. They contain very few air gaps and water does not drain through it easily.
Chalky soil is a light brown soil. Water drains through it quickly.
Peat does not contain any rock particles. It's made from very old decayed plants and is dark, crumbly and rich in nutrients.

To know that different plants need a particular type of soil to grow well e.g. look at different plant labels where it specifies soil type (Alliums, tulip, pansy, primrose, lily, gerbera, forget me knots, honey suckle, heathers –plants previously studied in Y1,2,3 living things and plants)
	States of matter
explore a variety of everyday materials and develop simple descriptions of the states of matter
To know that solids, liquids and gases are the three states of matter.

To know that the properties of solids include:
Solids stay in one place and can be held.
Solids keep their shape. They do not flow like liquids.
Solids always take up the same amount of space. They do not spread out like gases.
Solids can be cut or shaped.
Even though they can be poured, sugar, salt and flour are all solids. Each particle of salt, for example, keeps the same shape and volume.

Observe water as a solid, a liquid and a gas and should note the changes to water when it is heated or cooled.
To know that the properties of liquids include:
Liquids can flow or be poured easily. They are not easy to hold.
Liquids change their shape depending on the container they are in.
Even when liquids change their shape, they always take up the same amount of space. Their volume stays the same.

To know that the properties of gases include:
Gases are often invisible.
Gases do not have a fixed shape. They spread out and change their shape and volume to fill up whatever container they are in.
Gases can be squashed.

To know and name examples of solids, liquids and gases.

To know that solids and liquids can be changed from one state to another by heating or cooling.

To know that heat melts a solid and turns it into a liquid and that cooling freezes a liquid into a solid 
Specific example: 
If ice (solid) is heated, it changes to water (liquid). This change is called melting.
Cooling
If water (liquid) is cooled, it changes to ice (solid). This change is called freezing. Water freezes at 0°C

To know that Liquids and gases can be changed from one state to another by heating or cooling 

To know that heat can turn a liquid into a gas and cooling can cause a gas to turn to a liquid.
Specific example:
To know that if water (liquid) is heated, it changes to water vapour (gas). 

To know this change is called evaporation.
Cooling
Specific examples:
To know that if water vapour (gas) is cooled down, it changes into water (liquid). 

To know this change is called condensation.

To know that the water cycle is the journey water takes as it moves from the land to the sky and back again [Geography link here). 

	Build a more systematic understanding of materials by exploring and comparing the properties of a broad range of materials, including relating these to what they learnt about magnetism in year 3 and about electricity in year 4.
To know that materials are chosen based on their properties, including those previously taught (Hardness (KS1, conductivity –electrical (Year 4) and thermal (Year 4) and response to magnets (Year 3) and transparency (Year 2) 

To use this knowledge to answer scientific questions, which material would be the best for insulating a baby’s milk bottle? 
Explore reversible changes, including evaporating, filtering, sieving, melting and dissolving, recognising that melting and dissolving are different processes
To know that materials can also be compared based on their solubility

To know that some materials will dissolve in liquid to form a solution and that these are called soluble substances

To know that some materials cannot be dissolved in water and that these are called insoluble substances

To know and name examples of soluble and insoluble substances 
To know what factors can effect the rate of which something dissolves

Explore changes that are difficult to reverse, for example, burning, rusting and other reactions, for example, vinegar with bicarbonate of soda.
To know that mixtures can be separated by methods like sieving, filtering and evaporating. 

Use knowledge of solids, liquids and gases and of separation techniques to suggest how different mixtures might be separated.

To know that dissolving is reversable by evaporation (Year 3) 

To know that dissolving, mixing and changes of state are reversible changes 

To know that some changes result in the formation of a new materials and this is not usually reversible e.g. concrete
Find out about how chemists create new materials 
(History link),, for example, Spencer Silver, who invented the glue for sticky notes or Ruth Benerito, who invented wrinkle-free cotton.

	

	

	
Skills
	EYFS
	Year 1 
	Year 2 
	Year 3 
	Year 4 
	Year 5 
	Year 6 

	
	ELG
 Safely use and explore a variety of materials; tools and techniques, experimenting with… texture, form and function.

	Distinguish between an object and the material from which it is made
Identify and name a variety of everyday materials, including wood, plastic, glass, metal, water, and rock
Become familiar with the names of materials
Distinguish between an object and the material from which it is made
Explore a wide variety of materials

Describe the simple physical properties of a variety of everyday materials
Compare and group together a variety of everyday materials on the basis of their simple physical properties
Identify and name different everyday materials.
Explore a wide variety of materials

Sort items into groups based on their material.

	Identify and compare the suitability of a variety of everyday materials, including wood, metal, plastic, glass, brick, rock, paper and cardboard for particular uses
Identify different everyday materials.
 Suggest materials that familiar objects are made from. 

Explain what 3 different 
materials can be used for.

Explain why different materials can be used to make the same object.

Say which properties make some materials suitable for different purposes.

Say which properties make some materials unsuitable for different purposes.

Compare the suitability of different everyday materials.
Find out how the shapes of solid objects made from some materials can be changed by squashing, bending, twisting and stretching
[bookmark: _Hlk491776937]Name different forces/actions that can be applied to a material.

Recognise which materials can be pinched, twisted, stretched, squashed, bent, or rolled. 

Suggest a job the material is suitable for and suggest why.
	Compare and group together different kinds of rocks on the basis of their appearance and simple physical properties
Find different types of rocks within our school grounds including those used in buildings.

To know some names and appearances of different rocks.

Name different types of rocks. 

Describe the appearance and simple physical properties of rocks.

Group rocks based on specific criteria.

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

Explore different fossils.

Describe the process of fossilisation.

Recognise that soils are made from rocks and organic matter
Describe how soil is formed.

Recognise and describe the layers of the earth. 

See how the soil and the earth is always changing. 

	compare and group materials together, according to whether they are solids, liquids or gases
Show the particles in the three states of matter: Solid, liquid and gas.
Sort materials into solids, liquids or gases. 
Generate own examples of solids, liquids and gases.
Observe that some materials change state when they are heated or cooled, and measure or research the temperature at which this happens in degrees Celsius (°C)
Identify the part played by evaporation and condensation in the water cycle and associate the rate of evaporation with temperature
Generate a class definition of evaporation, condensation and precipitation.

Label the water cycle.

Complete the water cycle wheel.

	Compare and group together everyday materials on the basis of their properties, including their hardness, solubility, transparency, conductivity (electrical and thermal), and response to magnets
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
Identify the correct method for separating materials by playing the ‘mixed up materials’ game.

Observe examples of:
filtration, evaporation, magnetic attraction and sieving.

Define each method of separating mixed up materials.

Give reasons, based on evidence from comparative and fair tests, for the particular uses of everyday materials, including metals, wood and plastic
Demonstrate that dissolving, mixing and changes of state are reversible changes
Identify and record which materials will dissolve in water.

Investigate a chosen factor that may affect the speed of dissolving.

Record your results using a bar graph.
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
Categorise reversible and irreversible changes

Observe and record irreversible chemical changes. 

Identify the new materials created.
	

	

	Working Scientifically
	EYFS
	Year 1 
	Year 2 
	Year 3 
	Year 4 
	Year 5 
	Year 6 

	
	 EAD
Experiment to create different textures.

	Performing simple tests to explore questions, for example: ‘What is the best material for an umbrella? … for lining a dog basket? … for curtains? … for a bookshelf? … for a gymnast’s leotard?’
Investigate the best material for a given purpose.
· Explore and experiment with a wide variety of materials
· Perform simple tests to explore questions
· Describe the simple physical properties of a variety of everyday materials
· Explore and experiment with a wide variety of materials

To use knowledge of the properties of materials to explore which materials are best to make a particular object that uses more than one material e.g. ‘What is the best material for an umbrella? What materials is best for a waterproof hood?
	Comparing the uses of everyday materials in and around the school with materials found in other places

Observing closely, identifying and classifying the uses of different materials, and recording their observations.
Explain what 3 different materials can be used for.
Group similar uses of materials together.
Make observations.
Record what I see to help me answer a question.
	Observing rocks, including those used in buildings and gravestones, and exploring how and why they might have changed over time; 
To record findings after observing rocks.

Using a hand lens or microscope to help them to identify and classify rocks according to whether they have grains or crystals, and whether they have fossils in them. 
Make a prediction about the strength of rocks.

Test the rock’s strength, using different methods
Research and discuss the different kinds of living things whose fossils are found in sedimentary rock and explore how fossils are formed. 

Explore different soils and identify similarities and differences between them 

Investigate what happens when rocks are rubbed together or what changes occur when they are in water. 

Raise and answer questions about the way soils are formed.
	Grouping and classifying a variety of different materials; exploring the effect of temperature on substances such as chocolate, butter, cream 

Research the temperature at which materials change state, for example, when iron melts or when oxygen condenses into a liquid.
Observe and record evaporation over a period of time, for example, a puddle in the playground or washing on a line, and investigate the effect of temperature on washing drying or snowmen melting.
Explore the part played by evaporation in the water cycle and observe and record evaporation over a period of time. Create ‘weather in a jar’ and link this to the water cycle.
· Discuss evaporation and what part it plays in the water cycle.

· Set up an investigation and record observations.
· Record the measurement taken of the puddle over a period of time.
· Link the investigation to evaporation and the water cycle.
	Carrying out tests to answer questions, for example, ‘Which materials would be the most effective for making a warm jacket, for wrapping ice cream to stop it melting, or for making blackout curtains?’
Conduct an investigation to assess the properties of a variety of materials.
Record results in a table.
Compare materials in order to make a switch in a circuit
Define: Thermal insulator and thermal conductor.

Conduct an investigation to show which material is the best thermal insulator.

Record parts of your investigation and write a conclusion.

Suggest ways in which we can improve the reliability of the results.
Observe and compare the changes that take place, for example, when burning different materials or baking bread or cakes

Research and discuss how chemical changes have an impact on our lives, for example, cooking, and discuss the creative use of new materials such as polymers, super-sticky and super-thin materials.
Plan an investigation to see which material makes a bulb glow brightest.
Record the results of this investigation.
	

	
	
	
	
	

	
	
	

	
	EYFS
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	Vocabulary
	hard/soft;  shiny/dull; rough/smooth;  waterproof/not waterproof

	Property,
Stretchy/stiff; bendy/not bendy; absorbent/not absorbent; opaque/transparent. Wood, plastic, glass, metal, water, rock.
	Forces, squashing, bending, twisting,  stretching,
Translucent 
	igneous rocks, Crystallisation, Fossil, volcanic/extrusive rocks

	Matter, evaporation, condensation, water cycle, solids, liquids and gases Precipitation, collection, run off, water vapour, boiling, freezing, melting
	Polymers, reversible and irreversible changes, filtering, sieving, solubility, transparency, conductivity

	

	
	
	
	
	
	
	
	

	
	EYFS
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	Experiments ideas/ investigations
	Science week experiments observing changes when different materials are combined.

Art activities where children are encouraged to experiment with materials and use a particular material.
	Investigating the best material for a given purpose (e.g. best raincoat for a teddy bear). 

	https://www.science-sparks.com/ideas-learning-materials-properties/

Making a rocket using playdough and different forces.

Investigating absorbency using different materials like paper towel, paper, newspaper, foil, cloth etc.




	https://www.kcedventures.com/blog/rocks-minerals-a-fun-testing-experiment-for-kids 
(Vinegar and limestone test)

https://www.stevespanglerscience.com/lab/categories/experiments/rocks-and-minerals/
(Sugar crystal ornaments, making rock candy)


















	Make food such as chocolate crispy cakes and ice cream for a party.

Balloons and gas
Water cycle in a bag 
Evaporation – puddles/kettle etc.
Weather in a jar







	Volcanic eruptions using vinegar and bicarbonate soda

Baking/cooking

Dissolving and Filtration experiments

Reversible and irreversible changes 









	


	Materials

	What children need to know: 
· Which materials are the things around us made from?
· How can one describe what the materials are like? (the properties of materials)
· How can one compare and group materials using their physical properties?
	Common misconceptions 
Often children may think that: 
· only fabrics are materials 
· only building materials are materials 
· only writing materials are materials 
· the word ‘rock’ describes an object rather than a material 
· ‘solid’ is another word for hard.
	Suggestions for clearing these misconceptions
· Comparing and grouping materials by considering their properties. 
· Testing properties to see if they are bendy/not bendy, transparent/opaque
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