	Materials

	KS 1
	Lower KS2
	Upper KS2

	Need to risk assess any contact with materials, use the CLEAPs folder to check on the health and safety recommendations for the activities.

· Pupils distinguish between an object and the material from which it is made 

· Pupils identify and name a variety of everyday materials, including wood, plastic, glass, metal, water, and rock 

· Pupils describe and compare the simple physical properties (for example, roughness, hardness, shininess, ability to float, transparency) of a variety of everyday materials 

Pupils compare and group together a variety of everyday materials on the basis of their simple physical properties. (e.g. hardness, roughness, shininess, ability to float, flexibility)
The following is to be used to guide planning for both the Hard Materials and Soft Materials units at KS1. Although the the range of materials is different for each unit, the same planning sequence is used.  

Pupils:

· Explore using senses, discuss, raise and answer questions about a wide range of everyday hard materials, such as wood, plastic, metal, glass, rock, brick, (or for soft materials, wool, fabric, plastic, sponge, mouldable and elastic materials) so that they begin to become familiar with the names of the common material groups.

· Explore the simple features of a variety of materials, such as: hard/soft; stretchy/stiff; shiny/dull; rough/smooth; bendy/not bendy; waterproof/not waterproof; absorbent/not absorbent; opaque/transparent, float/sink, magnetic/non-magnetic.

· Sort the materials in their own ways, explaining their reasons. Use this to establish the common material groups.

· Investigate simple properties of the materials, such as, Which material is shiniest? most see-through? most waterproof?

Explore everyday materials in and around the school. They might be ‘material’ detectives and make a map of the materials they find. They compare the materials with those found in other places, such as home, on the way to school.

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

Pupils:

· Carry out simple fair tests to explore materials best suited to different purposes through questions, such as: ‘What is ...for a bookshelf? (hard materials) the best material for an umbrella? ...for lining a dog basket? ...for curtains?...for a gymnast’s leotard?’ Which is the best paper for writing on? (soft materials) They might also think about how they make a material more suitable for a particular purpose eg How can we make wood waterproof for a fence post? 
· Explore and identify the uses of different everyday materials. They think about the properties of materials that make them suitable or unsuitable for particular purposes.

· Explore how some materials are used for more than one purpose (eg metal can be used for coins, cans, cars and table legs; wood can be used for matches, floors, and telegraph poles) and, in simple terms, they explore how suitable the material is for each purpose. 
· Explore how different materials are used for the same purpose (spoons can be made from plastic, wood, metal, but not normally from glass).They compare how good each material is for a particular use. 
· Give their own ideas about unusual and creative uses for everyday materials. 
· Find out, in simple terms, about people who have developed useful new materials, such as John Dunlop, Charles Macintosh, John McAdam. 

· Visit or have visitors into school to talk about how they use materials in their work, such as a carpenter, joiner or blacksmith. 

· Pupils identify natural materials as those found in nature.

· Pupils recognise that some materials have been man-made. 

Pupils recognise that some materials can be recycled.

Pupils:
· Explore natural materials, perhaps through Forest School. They might make simple shelters using natural materials. 

· Explore how a natural material, such as wood, is prepared for different uses. In simple ways, they compare this material with some materials which are man-made.

· Explore, in simple ways, how some materials are recycled, such as waste paper in school. 

Key Vocabulary

Properties

Materials

Hard/soft

stretchy/stiff

shiny/dull

rough/smooth

bendy/not bendy

waterproof/not waterproof

absorbent/not absorbent

opaque/transparent

wood, metal, plastic, glass, brick, rock, paper and cardboard 

Opportunities for scientific investigation

Identifying, classifying and grouping materials

Pattern seeking

Observing closely

Researching

Opportunities for Data Handling/Maths

Sorting objects.

Simple Venn diagrams (e.g. wooden, metal)

Carroll diagrams (e.g.  transparent/not transparent; waterproof/not waterproof)

Resources

Magnifying lenses
Samples of the materials

Digital microscopes


	Need to risk assess any contact with materials, use the CLEAPs folder to check on the health and safety recommendations for the activities.

· Pupils explore the characteristics of different materials. 

Pupils compare and group materials according to their characteristics.
Pupils: 
· Explore a variety of everyday materials eg stone, wood, plastic, metal, glass, brick and also a range of soft materials.  They note their characteristics such as rough/smooth, pliable, hard, warm/cold.

Sort materials according to the characteristics of the materials. Pupils give reasons for their groupings and discuss any overlaps between groups. Use to re-establish common material groups and vocabulary associated with materials.

· Pupils explore and compare the properties of a variety of materials. 

· Pupils compare and group a variety of everyday materials on the basis of whether they are attracted to a magnet. They identify some magnetic materials. 

Pupils recognise some common conductors and insulators, and associate metals with being good conductors of heat.

Pupils: 

· Investigate and compare the properties (eg hardness, strength, flexibility, waterproofness, water absorption, float/sink) of a wide variety of materials. 

· Explore a wide range of materials to find out if they are magnetic. Pupils sort the materials into those that are magnetic and those that are not. 
· Investigate a wide variety of materials to find out how well they conduct heat through them eg testing how well cups made of different materials keep water warm. Pupils use this to group the materials into thermal conductors and thermal insulators. Use to establish that metals are good conductors of heat.
Pupils explore the way that different materials are used in everyday life.

Pupils: 

· Explore how different materials are used in everyday life and relate the uses to their properties. Pupils might look at what an object is made from eg teapot/ bucket, and why it is made from this material. 
· Explore the different uses made of one material eg wood or ceramics. They might visit a timber yard, wood turner, or Ironbridge Museums to look at ceramics. 

Explore how different materials are used for the same purpose and compare the suitability of each material.

Pupils explore how some materials are obtained, including natural and man-made.

Pupils: 

Explore how some materials are obtained, including an example of one that is natural and one that is man-made.

Pupils compare the behaviour of some solids, liquids or gases and recognise that they each group have their own characteristics.
Pupils: 

· Explore practically some examples of solids, liquids and gases, focusing on how they behave. 
Describe, in simple terms, how each group behaves.  Use this to help pupils develop simple descriptions of the states of matter (solids hold their shape; liquids form a pool not a pile; gases escape from an unsealed container).
Key Vocabulary

solids, liquids or gases

state

change of state

slate, marble, chalk, granite, sand, clay, rock, stone, pebble 

texture

absorbent

permeable

Impermeable

Erosion

Flexible, brittle

Transparent, Opaque, translucent

Hard

Evaporation and condensation

Water cycle

Solidify

Freeze

Melt

Opportunities for scientific investigation

Observation

Research

Pattern seeking

Collecting, analysing, presenting

Comparative/fair testing

Opportunities for Data Handling/Maths

Use a thermometer – number scale and negative numbers

Graphs of  temperature change over time

Venn and Carroll diagrams

Sorting

Pictogram

Measuring
Resources

Thermometer and sensors (LogIT)
Measuring equipment including accurate scales

Measuring cylinders

Access to ceramic hob for heating liquids

Magnifying lenses

Samples of the rocks

Digital microscopes

Fossils


	Need to risk assess any contact with animals, use the CLEAPs folder to check on the health and safety recommendations for the activities.

Pupils explore a variety of everyday materials and compare their features and characteristics.

Pupils: 

Explore a variety of everyday materials on the basis of their features and characteristics. Extend the range of materials from KS2, for example, by including different types of plastics and a wide variety of metals.

· Pupils 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. 

Pupils: 

· Build a more systematic understanding of materials by exploring and comparing the properties (eg hardness, strength, flexibility, waterproofness, water absorption, float/sink) of a broad range of materials, including a wider group of metals than that experienced in LKS2. Use this to re-establish and extend understanding of the main material groups such as wood, metal (wide range), plastic, ceramics, glass, stone and building materials.

· Carry out investigations to answer questions, such as ‘Which materials groups are strongest?’ ‘Which type of plastic is most flexible? Which material group lasts longest when left outside?’ 
· Extend their understanding of heat conductors and insulators by investigating how well the different material groups conduct/insulate heat. For example, this might be done by comparing the amount of heat that travels through spoons made of different materials. Pupils might compare the materials by feel and by using data-loggers. Re-establish that metals are good conductors of heat. Also, compare heat conduction in different metals, by feeling and measuring the amount of heat that passes through each metal.

· Extend their understanding of electrical conductors and insulators by investigating how well different material groups conduct electricity, including a wide range of different metals. They compare the brightness of the bulb in a simple circuit, which includes the material. Use to re-establish that most material groups are electrical insulators while metals are electrical conductors. By comparing the relative brightness of the bulb with different metals, establish that although metals are good conductors of electricity, the extent to which they conduct electricity varies. This is known as the conductivity of the metal. Again, data-loggers might be used to support the pupil’s observations. Note: Pupils are not required to make quantitative measurements about conductivity and insulation at this stage. It is sufficient for them to observe that some conductors will produce a brighter bulb in a circuit than others and that some materials will feel hotter than others when a heat source is placed against them.
Pupils extend their understanding of magnetic and non-magnetic materials by investigating the main material groups, including a range of different metals eg aluminium foil, brass screw, copper pipe, steel nail, bottle top, copper nail, 5p coin, 2p coin (pre 1980 if possible), split pin. Use their findings to establish that most material groups are non-magnetic and that some metals are non-magnetic. In fact, only metals that are iron-bearing are magnetic.
· Pupils compare the behaviour of some solids, liquids or gases and recognise that they each group have their own characteristics.

Pupils recognise that materials can be grouped into solids, liquids and gases, based on their properties.

Pupils: 
· Revisit practically examples of solids, liquids and gases from LKS2. Use this to help pupils re-establish simple descriptions of the states of matter, using their own criteria, such as, solids hold their shape; liquids form a pool not a pile; gases escape from an unsealed container.
Extend their understanding of solids, liquids and gases by exploring a wide range of examples of each, and sorting these into the three groups, on the basis of their properties. Include fine powders, gels and mousse to challenge their understanding.

· Pupils explore how some materials are obtained, including natural and man-made.

Pupils recognise that some materials are available naturally and need to be processed for use while others are manufactured.
Pupils: 
Find out about how one natural material is prepared for use (eg clay for bricks and pottery), and how, in simple terms, one man-made material is manufactured (eg different plastics). This might be supported by visits to see materials being processed or manufactured or by specialists visiting school.

Pupils compare the properties of different materials and relate these properties to the various ways in which the materials are used.  
Pupils:

· Explore the suitability of different material groups for various uses (eg use of plastics in insulating electrical wires and copper for lightening conductors. They relate the uses of materials to their properties.

· Explore how alternative materials are being used in everyday items eg new intelligent fabrics that change colour or breathe, (Goretex). 
Find out about how chemists create new materials, for example, Spencer Silver, who invented the glue for sticky notes or Ruth Benerito, who invented wrinkle-free cotton.
· Pupils understand how some materials are recycled.

Pupils recognise some of the issues about sustainability of materials.
Pupils:
Explore how some materials are re-cycled and discuss, in simple terms, the issue of sustainability of materials.
Key Vocabulary

properties, including their hardness, solubility, transparency, conductivity (electrical and thermal), and response to magnets 

temperature

thermometer

degrees Celsius

thermal conductor/insulator

chemical change

solid, liquid, gas

change state

melting freezing, solidification

evaporation, condensation

dissolving, solution

reversible, irreversible

permeable, impermeable

chemical reaction

separation, separate

filtering

rusting

Opportunities for scientific investigation

Observing over time

Comparative and fair testing

Identifying, comparing and grouping

Researching

Collecting, analysing and presenting data

Opportunities for Data Handling/Maths

Use a thermometer – number scale and negative numbers

Graphs of  temperature change over time

Venn and carroll diagrams

Sorting

Measuring

Resources

Thermometer and sensors (LogIT)

Measuring equipment including accurate scales


