Exemplar Specification for Assessment Writing Team

P3: Group 7 – Sun, Moon and Stars

KEY QUESTION (S): to develop understanding of the key scientific principles of the group of attainment targets
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KEY IDEAS BEHIND THE KEY QUESTION(S):

	Attainment Outcome – Earth and Space

	Group 7 – Sun, Moon and Stars
	Strand

	· Identify the Sun, the Moon and the stars. Level A (ES-A1.1)
· Link the pattern of day and night to the position of the Sun. 
Level A (ES-A1.2)
· Describe how day and night are related to the spin of the Earth. Level B (ES-B1.2)
· Associate the seasons with differences in observed temperature. Level B (ES-B1.1)
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Finding Out Pupils’ Present Understanding: Use of ‘Concept cartoons’ and/or ICT are approaches which can be used to finding out pupils’ (mis) understandings.
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Strategies for Teaching Key Ideas: the activities set out below give possible teaching strategies which will challenge the misunderstanding(s) pupils’ presently hold.

The exemplars shown below use the strategies of modelling and/or ICT animation/simulation
Modeling:  when using the strategy of modeling its important to use a series of simple questions to ensure that the pupils relate the model to the real-life scenario e.g.

· What do you think the globe is supposed to be?

· What do you think the torch is meant to be?

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

1. Modelling the spin of the Earth 
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To allow the pupils the opportunity to explore their own ideas provide small groups of pupils with a globe, torch, small figure and ‘Blu Tac’.  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? Asking children to vote and then asking the pupils why the voted that way.

· Why is that time for Ben?

· Show how you would make it daytime/nighttime for Ben?

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

2. Modelling the Earth Orbiting the Sun

NOTE:  Remember, a number of pupils will suggest 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 & heat and that during the seasons the amount of energy landing on the surface of the Earth changes.  


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:

1. pupils move the globe further away from the Sun 

2. pupils spin the globe i.e. representing day & 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.  

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? 

Key Words: the pupils begin to use the following words correctly within a scientific context:

  night, day, Sun, Earth, spin, winter, summer, spring, autumn, orbit

Related Science Concepts Already Covered: it is important to build on pupils’ prior learning.

· Primary 1 Group 2 ‘Introducing Energy’ – Why Do We Need Energy?
Future Learning: this allows teachers to set the scene for future learning

The activities in this Group relate to:

· Primary 7 Group 21 ‘Space and the Solar System’ – ‘What Is Space And How Do We Know That?’
Effective Use of ICT: In situations where it is difficult to illustrate key concepts by appropriate activities ICT can provide effective alternatives e.g. 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. Engineer an effective learning environment:

· Sharing aims with pupils

As illustrated by the use of key questions

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

As illustrated by the use of Concept Cartoons, ICT

· Formulate feedback so that it guides improvement in learning.

Teacher-pupil discussion, pupil-pupil discussion

· Use activities that demand collaboration so that everyone is included and challenged, and train pupils to listen to and respect one another’s ideas.

Practical activities, computer simulations/animations

· Be sure that pupils are active participants in lessons.

Pupils working and discussing together in small groups

2. Gathering information about pupils’ learning and encouraging pupils to review their work critically through:

· 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.

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

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

· Discussing key words and how they are being used.

Vocabulary list

14.1 ‘1 day (24hours)





Pupils’ General Misunderstandings: 





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





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.
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Winter





Summer
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What Do You Think?





(a)





(b)





(c)





What do you think happens as the Earth moves?


or 


What happens to the Earth to give us :-  1. Night & Day?   2. Summer & Winter?








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


The Earth orbits the Sun once every 3651/4 days, which we call a year. Due 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.








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.











Page 1

