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Key questions

· What sources of heat, light and sound can you find in the classroom or in the home?

· What can heat, light and sound be used for?

· What is the main naturally occurring source of heat and light?

· Can you see without light?

· How much more detail can you see using a torch in a darkened area?

· How are sound and hearing related?

Key ideas behind the key questions

· There are sources of heat, light and sound in the classroom and home. Pupils should be able to identify sources of heat, light and sound as forms of energy and use these terms.

· Children should be able to identify everyday uses of heat, light and sound.

· The sun is the main energy source of heat and light.

· Simple comparisons can be made between the details that can be seen with/without light.

· Sound travels from different directions and at different volumes.

Attainment targets

	Attainment outcome – Energy and Forces

	Group 4 – Energy
	Strand

	Give examples of sources of heat, light and sound. EF – A1.1
	Properties and uses of energy

	Give examples of everyday uses of heat, light and sound.

 EF – A1.2
	Properties and uses of energy

	Identify the Sun as the main source of heat and light. EF – B1.1
	Properties and uses of energy

	Link light and sound to seeing and hearing. EF – B1.2
	Properties and uses of energy


Teaching and Learning

Skills

· Preparing for tasks

· Carrying out tasks

· Reviewing and reporting tasks

Developing informed attitudes

A commitment to learning

· Working independently and with others to find solutions to scientific problems.

· The need to develop informed and reasoned opinions on the impact of science in relation to environmental issues.

Social and environmental responsibility

· Appreciate the need for conservation of scarce energy resources at local and global levels.

Pupils’ general misunderstandings

· We feel less energetic in warm sunshine. Although we may feel less energetic in warm sunshine, we don’t have less energy; we just feel less like moving.

· It is possible to see in the dark. This is not true. Our eyes can only adjust to seeing in dim light not in total darkness.

· Children often think that we see a book because light travels from our eyes to the book.

· The bigger the drum the louder the sound. This is not true. It is dependent on how hard the drum is hit, what is used to hit the drum and how taut the skin is.

· All drums have the same pitch. The sound from a drum is dependent on size, the bigger the drum, the lower the pitch.

Related science concepts already covered

This group of ATs build on the Early Years experiences provided in Curriculum 3 to 5.

Future learning

Group 10 – Light and Sound

Group 13 – Introducing Electricity

Group 19 – Energy Sources

Group 20 – Electrical Circuits

Finding out pupils’ present understanding

Strategy 1: to relate the concept of energy from the children’s previous knowledge

Conduct in the gym (during a gym lesson). Children jog around the gym. They jump on the bang of the tambourine. Shake the tambourine to stop. Discuss how they feel – hot, sweaty and tired. Why? The body is producing heat energy as it warms up.

Strategy 2: to locate energy within the context of everyday life

Write ‘what is energy?’ on overhead or board to facilitate discussion and elicit prior knowledge. Mind-map children’s ideas on the board. Suggested responses – ‘food’, ‘exercise’, ‘electricity’ and ‘batteries’. Children can record their ideas in a variety of ways.

Strategy 3

Ask the children to name dark and light places. Use Concept Cartoon 12.1 ‘Seeing in the Dark’ to elicit pupils’ current understanding.

Strategy 4

Invite the children to recall different objects that give out sound energy and record these ideas on the board for example, TV, radio, CD player, musical instruments, microwave. Discuss the types of sounds; are they loud/quiet? Can they be changed and how.?

Strategies for teaching key ideas

Strategy 1: To establish which objects are sources of heat, light and/or sound

A selection of objects is displayed for the children to explore. Children can categorise the objects into groups. Cognitive conflict for some children can be introduced by including a few objects that are sources of more than one type of energy, for example a battery operated toy that lights up and makes a noise. The objects are then sorted into sets on group tables. The children rotate around each group investigating the source of energy.  Children can then watch the Cats Eyes video – Electricity, Light and Sound that shows different ways of producing heat, light and sound, if available in school. (Homework Activity 1)

Strategy 2: To identify objects that give out heat, light and sound in everyday life

Children, in three groups find pictures of items that produce heat, light or sound energy from catalogues. They create a collage on the appropriate outline and report back their results. Homework activity 2 – children have to identify four sources of heat, light and sound from their homes and record in written or pictorial form.

Strategy 3: To consolidate one use of heat energy

The children, in four groups, investigate what happens to chocolate when it is heated under carefully controlled conditions. Each group should have a hot plate with tea lights, a pan able to fit a bowl on top, cooking chocolate and crisped rice.

Group 1 – hot plate with four tea lights

Group 2 – hot plate with six tea lights

Group 3 – hot plate with eight tea lights

Group 4 – hot plate with ten tea lights

The children observe and listen to a kettle boiling while discussing with a partner what is happening. Children report back ideas and teacher gives brief explanation. Safety should be emphasised at this point. Heat energy can be dangerous.

An adult lights the tea lights and chosen children place the pans carefully on top. Children predict which group’s chocolate will melt the quickest. To keep the experiment fair the same amount of water has to be used in each pan. The teacher pours the boiling water into the four pans explaining the fairness of the lesson. One child from each group is chosen to control the stopwatch. A child is chosen to begin the fair test with ‘ready, steady, go’. The chocolate is dropped into the bowl and one child stirs (the same amount of chocolate is used for each group to keep the test consistent). The time taken to melt is recorded on the board. The children add the crisped rice and spoon into the cake cases.

The lesson is concluded with the children explaining why the hot plate with the most tea lights melted the chocolate the fastest and children realise that heat energy is used in everyday life for making food.

Children should be encouraged to clear up, one group at a time with adult help.

Strategy 4: To demonstrate that lights have uses in everyday life

Invite the children to suggest how we use light in everyday life. Record their ideas on the board, for example, car headlights, traffic lights, fairy lights, wall and ceiling lights, candles of different types, torches, etc. Alternatively the children can be asked to complete a simple mind map that can be revisited at the end of the topic. A selection of light sources can be made available for children to investigate.

Strategy 5

Present a variety of materials to the children. They have to look at the materials and plan how to make a percussion instrument that makes a sound. Children produce a labelled diagram in a topic jotter. Children gather appropriate materials of their choice and make the instrument according to their plan. The children can put on a performance and this can be recorded on to tape. Photographs of the instruments can be entered in jotters.

Strategy 6: To identify the sun as a main source of heat and light

Teacher refers to the website: www.energyquest.ca.gov. Click at the bottom of the page ‘Science Projects’. Go to ‘Project Categories’ and ‘Solar Projects’. Click on ‘Energy from the Sun’, ‘Meet the Sun’ activity. Teacher takes on the role of the sun as a role play exercise. Using the props, follow the dialogue from the website. In topic jotters, children make a sun jobs chart.

Strategy 7: To link light with seeing

A dark windowless room or cupboard is needed for this activity. Alternatively it is possible to construct a ‘hidey-hole’ in the house corner using tables draped with thick black-out material. Old curtains are ideal. Children in groups suggest ways of lighting it inside. List the suggestions on the board and discuss viability with children, for example candles would be inappropriate due to safety issues. Using the display of light sources, ascertain from the children a sequence from the brightest to the dimmest. Discuss which would be best to light the hidey-hole and why. Some children may be willing to go into the darkened ‘hidey-hole’ and describe what happens as their eyes adjust. If it is possible to leave the hidey-hole for a few days, allow the children to use it for investigative play, for example they can take cushions, torches and books inside; reflective stars, etc., can be stuck inside.

Strategy 8: To link hearing and sound

Introduce concept of sound detection through a listening game using a sound tape. Children listen to sounds and guess. Suggestions are a toilet flushing, a doorbell, a kettle boiling, turning newspaper pages, etc.

Take the children out into the playground with musical instruments and form a large circle. A child goes into the middle of the circle and is blindfolded. One at a time, children are chosen to make their sound. The child in the centre has to identify the sound and direction. Continue using other children.

Watch Cats Eyes video and discuss Homework Activity 3.

Strategy 9: To realise the importance of sound in everyday life

Invite the children to recall different objects that give out sound energy and record these ideas on the board, for example TV, radio, CD player, musical instruments, microwave. Present a variety of materials to the children. They have to look at the materials and plan how to make a percussion instrument that makes a sound. Children produce a labelled diagram in topic jotter. Children gather appropriate materials of their choice and make the instrument according to their plan. The children can put on a performance and this can be recorded on to tape. Photographs of the instruments can be entered in jotters.

Strategy 10: To show children’s knowledge and understanding of concepts learned

Teacher invites children to share what they have learned about energy. Children revisit mind maps completed at the start of the topic or alternatively an individual assessment sheet. Teacher can use this for assessment files to show evidence of understanding. In addition use reflective questioning to find out how learning has progressed.

How do we know that understanding has progressed?

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

Practical

· Pupils can design and construct an instrument that gives out sound.

· Pupils produce a collage categorising objects into energy sets.

Pupil describing ideas

· Pupils can describe which objects give out heat, light and/or sound.

· Pupils can describe that sun is the main energy source of heat and light.

Pupil presenting ideas

· Pupils can present findings on sources of light/sound/heat.

· Pupils can record their ideas in drawings, simple mind maps, etc.

Checking questions

· What kinds of energy does the body produce?

· Which objects give out heat, light and sound?

· What can heat, light and sound energy be used for?

· What is the main energy source of heat and light?

Pupil explanation

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

Reflective questioning

· What did you think energy was before you started this topic? Do you still think that? If you’ve changed your mind, what helped change your mind?

· Is there anything in this topic you found difficult?

· Is there anything in this topic that surprised you?

· Is there anything more you would like to know about this topic?

Key words

Energy, heat, light and sound, power

Innovative homework

· Activity 1 – Children have to find a source of heat, light or sound to add to the display table from home.

· Activity 2 – Children identify objects from home that give out heat, light and/or sound and record in pictorial or written form.

· Activity 3 – Children make a simple device at home to amplify sound.

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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