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Group 3: Earth and Space – Making Materials Change

Key question

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

· What will happen when some things are gently warmed and cooled?

Key ideas behind the key question

· When a solid is heated it melts to form a liquid, when this liquid is cooled it forms a solid again.

· When some solids are heated they are changed completely.

Attainment targets

	Attainment outcomes – Earth and Space

	Group 3 – Making materials change
	Strand

	Describe how everyday materials can be changed by heating and cooling. ES-B3.1
	Changing materials


Links to prior learning

Level A – Changing materials – materials can be changed by bending, squashing, twisting and stretching.

Find out pupils’ present understanding through questioning and discussion – especially their ideas of what will happen to eggs when heated and ice when wrapped in any kind of material.

A common misconception is that some materials have the property of making things warm. There is a tendency to believe that a coat will make a snowman warm so that it will melt quickly. (Concept Cartoon 8.2)

Developing informed attitudes

· Work cooperatively or at times independently to consider problems and to offer solutions and/or ideas.

· Take increasing responsibility for their own and others’ safety.

Strategies for teaching key ideas

The strategies set out below give possible teaching strategies that will challenge the misconception(s) pupils presently hold.

Strategy 1 (Exploring)

· Making careful observations of objects or events, or observations over time.

· Explaining the observations.

Activity

In a small group set up the experiment described using: sand tray, patty tin, candle holder, tea light, foil dish, ice, chocolate, margarine (not butter), candle wax, matches.

Under the supervision of an adult each group should heat the ice, chocolate, wax and margarine and observe any changes.

In order to find out if these changes are reversible the adult carries out the following for the children to observe and discuss.

1. Pour a little melted chocolate with a teaspoon over an ice pack.

2. Put the patty tin straight on to an ice pack – wax and margarine will take different times to solidify.

3. Ask children to predict what will happen to the water if it is placed in the freezer.

At this point in the exploration introduce an egg. In front of the children crack and beat an egg – another liquid. Either heat a small amount in a patty tin or float the tins on hot water in a basin. The pupils can observe and comment – this is a liquid that goes solid when heated but is not a reversible change.

Or an alternative is to introduce popcorn. Show the kernels as hard seeds, place in a popcorn machine and show how the corn changes, and is not reversible.

Strategy 2 (Investigation)

Begin the activity by showing the pupils Concept Cartoon 8.2. Invite children to predict which statement they think is correct. Then ask the children to design an experiment that will find out the answer. (Recording Format available on this CD ROM) 
The situation can be investigated using real snow or ice. Water can be frozen in plastic drinks bottles or plastic containers and used as model snowmen. An old glove or sock will make a coat, and allow the effect of the coat to be investigated.

A range of other materials should be available for the children to investigate, for example newspaper, bubble wrap, cardboard, polystyrene, plastic.

A useful extension is to investigate other factors such as the colour and thickness of the coat.

Introduce the concept of ‘fair testing’. What do they have to keep the same in order to measure the effect of changing one factor? For example all the snowmen are the same size, wrapped in the same amount of material and not double wrapped.

Key words

Melt, liquid, solid, solidify, freeze, runny, reversible, change, permanent, heat, cool, hard, soft, colour, wet, dry, burn, sticky, gooey.

Notes for teacher

A common misconception is that some materials have the property of making things warm. Because we put coats on to keep warm there is a tendency to believe that the coat will also make the snowman warm so that it will melt quickly. In fact the coat acts as an insulator, reducing the movement of energy in either direction. On the snowman it prevents the snowman from getting warmer. So the snowman will not melt easily whilst wearing a coat.

Level B skills developed through these activities (formative assessment opportunities)

Preparing for the tasks

· Help plan simple approaches by tackling a task or problem by making suggestions.

· In response to simple questions from the teacher, make suggestions about what might happen.

· Recognise when a test or comparison is ‘unfair’.

· Make simple cause-and-effect predictions, for example ‘what will happen when we heat the chocolate’.

Carrying out the tasks

· Observe events and identify the main event or happening.

· Record using a diagram and completing a given table.

Reviewing and reporting

· Make a short report of the investigations.

· Pupils will be able to answer simple questions on the meaning of the findings.

· Recognise simple relationships and draw conclusions.

How do we know that understanding has progressed?

Pupils describing ideas

· Using simple phrases pupils describe what is meant by melting and solidifying.

· Using simple phrases pupils can explain that some changes are not reversible.

· Pupils can describe how any form of wrapping will slow down the melting process.

Pupils presenting ideas

· Pupils can identify four substances that will melt and solidify – wax, chocolate, margarine and candle wax.

· Pupils can identify two substances that change when heated but will not return to their original state – popcorn and egg.

· Pupils can identify materials that are better at slowing down the melting process.

Checking questions

· Pupils know that heat can change some substances.

· Pupils know that some of the changes are reversible.

· Pupils know that cooling some liquids will solidify them.

· Pupils know that covering cold items in a material will keep them cool.

· Pupils know that some materials are better at keeping items cold.

Pupil explanation

· How would you explain these new ideas to someone else? (brother, sister, friend)

Reflective questioning

· What did you know about the effect of heating and cooling materials before you started?

· Do you still think that? If you have changed your mind, what helped you change your mind?

· What did you do to show this?

· Is there anything you learnt in this topic you found difficult or unexpected?

Safety

Some of these experiments use a tea light to heat the materials. Ensure there is close supervision of the activities and clear the area of loose paper first. This could be a good time to mention fire safety and a few minutes would be well spent talking about dealing with burns.

Clothing on fire

Do not let the casualty run out of doors. Lay them down, burning side uppermost, and douse with water or wrap the casualty tightly in a coat or a rug.
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Burns

Cool the burn with cold water until the pain is relieved – this could take a while – 10 minutes or so. Get medical help if the burn is severe. Remove constricting items from the burn area, for example clothing, jewellery, watches, etc. Cover the burn with light, clean, non-fluffy material, a burns sheet or cling-film. Do not apply lotions or creams or burst any blisters. If the burn is large, lay the casualty down with legs raised and supported if possible. Check and record breathing and pulse every 10 min while waiting for the ambulance.

Innovative homework

Activity 1 – Making chocolate crispies

This activity is about changing solids to liquids and back again.

· Ask parents to consider making chocolate crispies with their child.

· During the activity they should encourage the child to observe closely and identify the ingredients as solid and liquid, particularly noting the change of state as the chocolate melts from solid to liquid then back to solid again.

· Ask the child to predict what might happen if more crispies are added. They can then test their prediction

Activity 2 – Melting coloured ice

· Colour some water with a few drops of food colouring then freeze it in containers – balloons are good.

· When the water in the containers is frozen take it out of the balloon/container and place in a basin of water.

· Child can be encouraged to feel the ice and describe how it feels/looks and observe as it melts. Discussion can follow about how the colour mixes with the water as it melts.

· A further idea may be to watch what happens as a kettle boils and the steam hits a cold surface and condenses. Children can describe in their own words what they see happening.
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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