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Overview

Key question

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

· What do you think happens as the Earth moves?

Key ideas behind the key question

· The Earth spins anti-clockwise on its own axis once every 24 hours. The surface of the Earth facing the Sun is in daylight and the surface of the Earth facing away from the Sun experiences night time.

· The Earth orbits the Sun once every 365¼ days, which we call a year. Owing to tilt of the Earth’s axis, in summer the northern hemisphere receives more direct sunlight so is warmer. In winter the northern hemisphere is tilted away from the Sun so receives less direct sunlight, and as a result is cooler. The tilt of the Earth’s axis remains constant throughout the orbit.

Attainment targets

	Attainment outcome – Earth and Space

	Group 6 – Sun, Moon and Stars
	Strand

	Identify the Sun, the Moon and the stars. ES-A1.1
	Earth in space

	Link the pattern of day and night to the position of the Sun.
ES-A1.2
	Earth in space

	Describe how day and night are related to the spin of the Earth.
ES-B1.2
	Earth in space

	Associate the seasons with differences in observed temperature.
ES-B1.1
	Earth in space


Teaching and Learning

Finding out pupils’ present understanding

The use of ‘Concept cartoons’ and/or ICT are approaches that can be used to finding out pupils’ (mis)understandings. Concept Cartoons 14.1 ‘1 day (24 hours)’ and 14.6 ‘Winter Sun’ are appropriate.

Pupils’ general misunderstandings

· The Sun moves across the sky.

· The Sun doesn’t shine at night.

· The moon produces less light than the Sun.

· Stars only shine at night.

· The Sun is further away in the winter.

· The Sun is less hot in the winter.

· The Sun shines less brightly when it is cloudy.

Hint: the concept of the seasons due to the ‘tilt’ of the Earth is difficult to achieve by a ‘hands on’ activity and use of an appropriate computer simulation or animation may prove more effective with this concept.

Strategies for teaching key ideas

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

The exemplars shown below use the strategies of modelling and/or ICT animation/simulation.

Modelling

When using the strategy of modelling it is important to use a series of simple questions to ensure that the pupils relate the model to the real-life scenario, for example:

1. What do you think the globe is supposed to be?

2. What do you think the torch is meant to be?

3. Who do you think the small person is meant to be?

1. Modelling the spin of the Earth

[image: image1.jpg]


[image: image2.jpg]



To allow the pupils the opportunity to explore their own ideas provide small groups of pupils with a globe, torch, small figure and ‘Blu Tack’. The groups needs to be instructed that one person in the group has to pretend to be the Sun and hold the torch still. Leave the children to explore what happens to the light reaching Ben as the Earth is rotated.

(Note some children may want to move the Sun (torch); if the teacher does not intervene at this point then the pupils’ perception that the Sun moves across the sky will be reinforced!).

The following questions and demonstrations will help establish night and day in terms of the light reaching the Earth’s surface due to the spin of the Earth.

· What happens to the Sun shining on Ben as the Earth spins?

· What time of day do you think it is for Ben? Ask children to vote and then ask the pupils why they voted that way.

· Why is that time for Ben?

· Show how you would make it daytime/night-time for Ben?

· Ask pupils to demonstrate changing time patterns. The pupils should rotate the globe to illustrate their understanding.

Modelling the Earth orbiting the Sun

Note: remember a number of pupils will suggest that winter is colder because the Earth is further from the Sun – this is not true but it is difficult to illustrate the seasons in terms of the tilt of the Earth since it depends upon other concepts such as equating light and heat and that during the seasons the amount of energy landing on the surface of the Earth changes.
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The teacher sets up the Sun (lamp) and globe so that the ‘figure’ is tilted towards the Sun. Suggest to the children that the figure is in ‘summer’. Get the children to demonstrate how they would move the globe to get the figure to experience ‘winter’. It’s important that the pupils are not allowed to lift the globe off the bench in case they align the globe the wrong way.

Note two possible wrong responses.

· Pupils move the globe further away from the Sun.

· Pupils spin the globe, i.e. representing day and night as opposed to the Earth orbiting the Sun.

Question to pupils: What do you have to do to move the person into winter? Pupils demonstrate their response by moving the globe not the lamp.

Skills development

Context

The Spinning Earth

Introduction

The purpose of this activity is the assessment of skills. To make the assessment more manageable, the major skill focus for this activity is ‘Preparing for the Task’. The activity also involves aspects of ‘Carrying out the Task’ and ‘Reviewing and Reporting’ but these skills are not being formally assessed during this activity.

Skill strand: Preparing for the task

This activity will assist in the development of skills in preparing for tasks across levels A and B.

This will involve pupils in:

· talking to the teacher

· responding to questions such as:

· ‘What is making the shadow?’

· ‘How do you find out how long the shadow is?’

· ‘How do you make sure you measure from the same place?’

· with the teacher’s help, preparing simple approaches to tackling the task

· making simple suggestions about what might happen

· working independently and with others

· developing responsible attitudes.

Finding out pupils’ present understanding

A variety of techniques including: ‘Cartoon Concepts’, Concept Maps, True/False lists, discussion and/or ICT are approaches that can be used to finding out pupils’ present understandings.

Using a discussion scenario

Bobby was looking out the window one day. He noticed that the shadow of the tree had changed.
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‘Look’ he said, ‘the shadow from that tree has moved’. ‘That is because the Earth is spinning’ said Lisa. ‘No, it is because the tree has moved’ said Charles. ‘I don’t know’ said Bobby, ‘I think the shadow might be crawling along the ground’.

· Who do you think is correct?

· Why do you think this?

· Let’s investigate what happens to shadows as the day passes and try to find out an answer.

Preparation advice 

When preparing for the task teachers can support their pupils by asking:

· ‘What do you know about this already?’

· ‘What are you trying to find out?’

· ‘What sources of information could you use to help you?’

· ‘What ideas have you got for how to carry out task?’

· ‘What do you think will happen?’

Challenges to pupils

· The pupils should be engaged in the discussion of how they can carry out the task.

· The pupils, in talking with the teacher will contribute to the preparing process.

· The pupils should plan a sequence of tasks.

· The pupils should identify how they will gather data.

· The pupils should suggest how they will record their data.

Strategies for teaching key skills

The activities set out below give possible teaching strategies that will develop pupils’ investigative skills.

There are several good activities that you could try here.

The teacher should lead the pupils in planning an investigation. Three possible strategies are suggested below to assist the teacher in developing planning skills among their pupils.

In each case choose a sunny day to carry out the activity.

· You could draw around the shadows of a couple of children in the playground using chalk.

· Ask the pupils where they should draw. Lead them to conclude that they need to draw around their feet too, so that they can stand in exactly the same place when you return an hour or so later.

· Ask the pupils to suggest what they expect to happen, how the shadows will look.

· Help the pupils to realise that they will need to note the position of the Sun when you first go out.

· They should also be led to realise that they will need to record the shadow a number of times, say, at playtime, lunchtime and in the afternoon.

· An important aspect of the discussion will be to ask the pupils what they would expect to happen at night. Where does your shadow go at night? What has happened to the Sun at night?

The way in which pupils talk about these questions will indicate how structured or ‘open’ the preparing of the activity needs to be for your pupils.

It is important to allow the activity to run into the next day. This will allow the teacher to pose the question; ‘Where does the Sun go at night?’ Pupils’ discussion of this question will help in dealing with common misunderstandings.

How do we know that the development of investigative skills has progressed?

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

Ask pupils to describe their ideas for investigating

· Do pupils say that they will need a sunny day?

· Do pupils suggest that the shadow should be clearly marked?

· Do pupils suggest that they need to make sure that the shadow size is measured from the same place?

· Do pupils suggest that the time when the length of the shadow is measured should be noted?

Get the pupils to present their plans orally or as drawings

· Pupils should identify the outcome they are looking for.

· Pupils should identify how they will measure the length of the shadow.

· Pupils should identify suitable resources and equipment to use.

· Pupils should plan to use time effectively.

Ask ‘Checking questions’ as the pupils are preparing their plans

· What is it that you are trying to find out?

· What is changing?

· What are you going to measure?

· How are you going to measure it?

· How are you going to record your results?

Reflective questioning

· What did you do to help your group?

· Did you agree with everyone in your group? Why was that?

· Did everyone get a chance to take part in the task? No? What could you do to help others to be more involved?

· Would you change your plan now you have seen and heard other groups’ plans?

· Did you think the Earth was spinning before you started? Do you still think that? If you’ve changed your mind, what helped change your mind?

· What did you do to show this?

· Is there anything you learnt you found difficult?

· Is there anything that you have learned that surprised you?

Related science skills

It is important to build on pupils’ prior learning.

Pupils can:

· join in the discussions of plans

· follow simple instructions

· use their senses to gather data

· keep simple records

· answer simple questions about what happened.

Key words

The pupils should begin to use the following words correctly within a scientific context: night, day, Sun, Earth, spin, winter, summer, spring, autumn, orbit, light, shadow, length, measure, variables, outcome, plan, sequence.

Advice on assigning levels in the key skill of reviewing and reporting

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

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

Preparing for the task

· For example:

· ‘How will you be able to know there is a shadow?’ Level A

· ‘How will you measure the shadow?’ Level A

· ‘How do you make sure that you measure the shadow from the same place?’ Level B

· ‘What will happen to the shadow as the day goes on?’ Level B

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

· Asking pupils to communicate their thinking through drawings, artefacts, actions, role-play, and concept mapping, as well as writing.

Preparing for the task

· For example:

· ‘Show me how you will get a shadow.’ Level A

· ‘Show me how you will measure the length of the shadow.’ Level A

· ‘Draw a picture of where the shadow will be at the end of the investigation.’ Level B

· ‘Make a drawing of what you plan to do.’ Level B

· Discussing key words and how they are being used.

Skills levels from the 5–14 guidelines

	Skills in science investigating

	Strand: Preparing for tasks

	Group 6 – Sun, Moon and Stars

	Level A

· Make suggestions and contribute to the preparing of simple practical explorations.

Pupils in talking with the teacher, will contribute to the ‘preparing’ process by responding to questions such as ‘How?’, ‘Why?’, ‘What will happen if …?’ They should also be encouraged to suggest questions or problems to explore.

Level B

· Plan simple approaches by asking questions and making suggestions.

Pupils, in discussion with the teacher and group/class, will help plan simple approaches to tackling a task or problem by making suggestions, by asking questions or drawing pictures.

· Make suggestions about what might happen.

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


	Developing informed attitudes

	Attitude
	Exemplification

	A commitment to learning
	· The need to develop informed and reasoned opinions on the impact of science in relation to social, environmental, moral and ethical issues.

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

	Respect and care for self and others
	· The development of responsible attitudes that take account of different beliefs and values.


How do we know that understanding has progressed?

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

Pupil describing ideas

· Using simple phrases pupils describe day and night in terms of the Earth spinning.

Pupil presenting ideas

· Pupils demonstrate day and night using models or ICT animation/simulation in terms of the Earth spinning.

· Pupils demonstrate the seasons using models or ICT animation/simulation in terms of the Earth orbiting the Sun.

Checking questions

· Why is it dark at night?

· What happens to the Sun at night?

· Why is it colder in winter?

Pupil explanation

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

Reflective questioning

· What did you think caused day and night before you started this (group, unit, topic, project …)? Do you still think that? If you’ve changed your mind, what helped change your mind?

· What did you do to show this?

· Is there anything you learnt in this (group, unit, topic, project …) you found difficult?

· Is there anything that you have learned in this (group, unit, topic, project …) that surprised you?

Related science concepts already covered

It is important to build on pupils’ prior learning.

· Group 4 Energy 

Future learning

This allows teachers to set the scene for future learning.

Pupils can:

· suggest simple strategies for investigation

· use their simple measuring devices to gather data

· keep accurate records.

The activities in this group relate to:

· Group 18 ‘Space and the Solar System’.

Effective use of ICT

In situations where it is difficult to illustrate key concepts by appropriate activities ICT can provide effective alternatives, for example animations/simulations/modelling or data capture.

· Use of computer simulations/animations can be a very effective strategy in developing understanding of the concept of night and day due to the spin of the Earth.

· Use of computer simulations/animations can be a very effective strategy in developing understanding of the concept of the seasons due to the tilt of the Earth and the Earth’s orbit around the Sun.

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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