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Overview

Key questions

To develop understanding of the key scientific principles of the group of attainment targets.

· What are materials?

· How do the properties of materials relate to their uses?

Key ideas behind the key questions

· There is a wide variety of materials in use in our environment, which can be categorised as originating from living and non-living sources.

· Materials can be grouped according to their properties.

· The uses of materials are related to their properties.

· Living things are able to move, are sensitive to stimuli (react to changes around them), reproduce themselves, keep themselves separate from their environment, take in energy and nutrients from the environment, release waste materials, are made up of cells.

· Materials from non-living sources include rock, sand, water, brick, concrete, glass and steel.

Attainment targets

	Attainment outcome – Earth and Space

	Group 1 – Materials from Earth – Introducing Materials
	Strand

	Recognise and name some common materials from living and non-living sources. ES – A2.1
	Materials from Earth

	Give examples of uses of some materials based on simple properties.
ES – A2.2
	Materials from Earth

	Make observations of the ways in which some materials can be changed by processes such as squashing, bending, twisting and stretching.
ES – A3.1
	Materials from Earth


Teaching and Learning

Finding out pupils’ present understanding

The Curriculum Framework for Children 3 to 5 recommends developing an awareness of the properties and uses of materials through an experiential approach. The following strategies are opportunities for formative assessment that provide evidence and a basis to plan next steps in learning. Repeating some tasks at the end of the topic will show how the pupils’ understanding has developed.

To determine pupils’ previous knowledge of materials

Strategy 1: Materials walk – to develop pupils’ observational skills

Take the pupils for a walk around the school and its immediate environment, to observe the buildings, playground, etc. Ask the pupils to name the materials they observe. The role of the teacher is to monitor the pupils’ suggestions and note common misconceptions.
Strategy 2: Feely box – to develop pupils’ observational skills and to provide opportunities for talking

Put examples of a variety of materials into a box and ask the pupils to feel, describe and guess what type of material it is. The role of the teacher is to monitor the pupils’ suggestions and note common misconceptions.

To determine pupils’ understanding of living/non-living things

Strategy 1

Pupils bring to science their own ideas of what is living/non-living. One strategy to explore their understanding is the ‘concept cartoon’. A very simple cartoon is necessary at this early stage that asks the question: ‘Which of these are living?’ The pupils raise their hand for tree, a robot or a fire. An example of the concept cartoon is given in the pack.

Strategy 2

Think, pair and share using sets of cards with pictures of living/non-living things on them. The cards should include items to challenge pupils’ thinking, for example cloud, fire, water, car, robot. Ask pupils to place the cards into two sets – living and non-living things, encouraging pupils to discuss their ideas with their partner before making a final decision. The role of the teacher is to question and encourage the exchange of ideas. A selection of cards suitable for this activity is provided in the pack.

Strategy 3

Think and share can be used to further clarify the views held by the pupils. Fat questions – open-ended with no right answer – can be asked and the pupils given time to think about them. The pupils are then to be encouraged to share their ideas with the group. Questions suitable for this might include:

· ‘How do we know that something is living?’

· ‘How can we tell that something is growing?’

Pupils’ general misunderstandings

· An object is living if it moves.

· Flowers/trees are not alive because they need wind to move them.

· Clouds can move and grow therefore they are alive.

· Pupils use the word ‘material’ to mean fabric.

· They tend to classify objects according to their uses rather than their properties.

Strategies for teaching key ideas

Strategy 1: Materials from living things (matching task)

The pupils are presented with three large cards that depict a tree, a cow and a sheep. They are given smaller cards with a variety of materials that come from one of the three. The pupils are asked to match the cards to the appropriate source. This should be done in groups of four with the teacher questioning and assisting where necessary. The pupils should be encouraged to share their results with others giving reasons for their groupings. (Note: these cards are available in the pack.)
Strategy 2: Materials and their properties – use of digital microscope (use of ICT)

The digital microscope can be used to look at different materials. This is an excellent way to introduce pupils to the uses of a microscope and through guided discussion led by the teacher, similarities and differences between materials could be discussed.

Digital images can then be saved and printed off to make a matching activity where the pupils can match the image with a sample of the particular material.

Strategy 3: Materials and their properties – feely box

Extend the use of the feely box through guided discussion, led by the teacher and questioning to elicit understanding of the properties of materials. Pupil feels a material and teacher asks, for example ‘Could it be used to wash a car?’ Pupil has to answer ‘Yes’ or ‘No’ and give reason for the answer, for example ‘No, because it is too hard.’

Strategy 4: Materials and their properties (storytelling)

The pupils listen to the story of the three little pigs with the aim of promoting useful discussion of the properties necessary to construct a stable building. The pupils should be asked to express their ideas of the properties required for this to be achieved in relation to the local environment. This could be extended by providing the pupils with similar materials, namely straw, twigs, card, Lego bricks – construct a house. They can then investigate which is strongest.

Strategy 5: Materials and their properties (walkabout)

To reinforce the understanding gained from discussion following the story of ‘The Three Little Pigs’ the pupils can revisit the playground and environs. The purpose is to find examples of appropriate use of materials and to justify their answers, for example ‘Why railings are made of metal and not plastic.’

Strategy 6: Materials and their properties (cognitive challenge)

In groups, the pupils examine a table describing the properties of wood useful for the purpose. Suggest to the group that paper would serve just as well. The pupils should discuss this idea. Each group should then be given paper, Sellotape and scissors and encouraged to create a paper table, strong enough to hold a small plastic cup. The pupils can then predict whether or not it would be able to hold a brick.

Strategy 7: Materials and their properties (investigation)

A set of cups is to be presented to the pupils. Their task is to decide which cup should be used in particular situations. The set to include cups made of pottery, plastic, paper, glass. The pupils work in groups, discussing their ideas and conclusions, then share their results with the other groups. This will clarify their thinking and broaden their vocabulary.

Strategy 8: Making materials change (investigation)

In small groups, pupils can be given a ball of Plasticine or play dough and asked to try to find as many ways as possible of changing its shape. This investigation should lead to the concept that these materials can be changed by squashing, bending, twisting and stretching. Groups should then be given other examples of materials, for example stone, wood, sponge, plastic and elastic to investigate in a similar way. The role of the teacher is to guide the discussion through the use of open questioning. Investigation can be extended to look at which materials maintain their new shape and which revert to their original shape.

Innovative homework

Show and tell

Pupils to be asked to bring from home an item made from a specific material, for example wood. The pupils should then be encouraged to talk about their object, its use and the appropriateness of the material used.

Investigation

Two items of the same type made from different materials, for example plates, spoons, bowls or cups may be used. Pupils are required to describe the advantages and disadvantages of the materials chosen for the purpose of the object.

How do we know that understanding has progressed?

The following strategies can be used to find out that learning has progressed.

Pupils describing ideas

· Pupils can describe a living object.

· Pupils can describe a non-living object.

· Pupils can describe properties of materials using appropriate vocabulary.

Pupils presenting ideas

· Pupils can report on group findings.

· Pupils can report back on homework activities.

Checking questions

· Pupils can name materials with which they are familiar in their own environment.

· Pupils can name living/non-living materials.

Pupil explanation

· Pupils can explain the sources of different materials.

· Pupils can explain why materials have different uses.

Reflective questioning

· What did you know about living/non-living things before you started this? What did you know about materials before you started this?

· Do you still think that? If not, what helped you to change your mind?

· How well do you think you have understood this? (Possible use of traffic-lighting)

· What did you enjoy most when we were learning about materials?

Key words

‘Living’, ‘non-living’, ‘material’, ‘source’, ‘properties’, names of material. Use of descriptive words pertaining to materials and their properties, for example ‘hard’, ‘soft’, ‘solid’ and ‘flexible’. Use of words pertaining to changing materials, for example ‘bending’, ‘stretching’, ‘twisting’, etc.

Related science concepts already covered

· Curriculum Framework for Children 3 to 5, Knowledge and Understanding of the World, p. 24

· understand some properties of materials

Future learning

· Group 3, making materials change

Effective use of ICT

· Use of digital microscope, see strategy 2 for teaching key ideas

The following website has a simulation f a digital microscope that is used in many schools. There are some sample images to view. The site is useful for staff wishing to become more familiar with the microscope: http://micro.magnet.fsu.edu/optics/intelplay/simulator/index.html
Checklist for formative assessment

1. Plan for an effective learning environment

· Share learning intentions and success criteria with pupils.

· Plan classroom activities to give pupils the opportunity to discuss their thinking so that feedback can help develop it.

· Plan oral and written feedback so that it guides improvement in individual and group learning.

· Plan activities that promote or encourage collaboration so that everyone is included and challenged, and train pupils to listen to and respect one another’s ideas.

· Plan tasks in a way that requires pupils to use certain skills or apply ideas.

· Ensure that pupils are active participants in lessons.

2. Gathering information about pupils’ learning and encouraging pupils to review their own work critically through self- and peer assessment

· Observing pupils – this includes listening to how they describe their work and their reasoning.

· Questioning, using open questions, phrased to invite pupils to explore their ideas and reasoning.

· Gather evidence as pupils demonstrate and communicate their thinking through a range of classroom activities, for example drawings, artefacts, actions, role-play, and concept mapping, as well as writing.

· Discussing key words and how they are being used.

· Using summative assessment as a positive part of the learning process to plan revision and direct learning.
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