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Science – Autumn 2 

	Lesson 1- The Solar System  
FOCUS: To name planets in our Solar System.
Success Criteria:  
I can recall the planets in the solar system 

I can name the planets in order on their distance from the Sun. 

I know that the sun is a star (not a planet)
Starter: 

Complete a KWL grid. Write 3 things you know and 3 things you want to know.

Main event: 

Introduce learning focus using the PP. 
Thinking Time: What are planets? Can you name a planet? Have you heard of the word solar? (means relating to the Sun). What is the solar system? 

After children have had time to discuss their initial ideas, take feedback from the class. 

Read the information on slide 3 ensuring the children understand that the Sun is at the centre of the solar system and the planets orbit around it. 

Introduce the research activity using slide 4. Ensure children know how to accurately search for the information. Also provide books from the library too. Write some good searches for the children to use on the board to support learning. 

Also, decide on the unit of measure that the class is going to use to measure the distance from the Sun (km or miles). 

Once children have time to research their planet, ask them to share their findings with the class. 

Support: Children work in mixed ability groups for the research activity. Less planets to label on ordering task with distances written on the sheet to support. 

Plenary: 
Provide children with a diagram of the solar system and using the information about the distance from the sun, ask them to label the planets in order from closest to the sun to furthest away. 
Assessment: 
WT: Children can remember key facts about one planet of the solar system.   

EX: Children can label the planets of the solar system in order based on their distance from the sun.
GD: Children can identify further features of the Solar System including The Sun, The Milky Way and outer space and group planets into rocky planets and gaseous planets. 

	Lesson 2: What is at the centre of the Solar System?   
FOCUS: To describe the movements of Earth and other planets relative to the Sun. 
Success Criteria:

· I know all planets orbit the Sun 

· I can explain what an Earth year is

· I can compare the time it takes other planets to orbit the sun in Earth years. 

Starter: 

Thinking Time- How do the planets move around the Sun? Do they all move ay the same time and in the same direction? How long does it take Earth to rotate and orbit the Sun? After the children have had time to think, discuss with their partner and table and then as a class. 

Imagination Station: Ask the children to close their eyes and imagine they are being blasted into space. Use the role plat script on PP slide 2. How did the planets move in relation to one another? Were they all going to same direction? Did they all move at the same speed? 

Main Event:

Introduce the word ‘orbit’. Ensure they children understand that the planets don’t cross over each other. They will never meet! Refer back to the distance between each one from lesson 1. 

Read two theories put forward by Ptolemy and Copernicus. 

Thinking Time- Is the Earth at the centre of the solar system or the Sun? Which theory do you agree with? 

Read information on slide 9. Which planet do you think takes the shortest time to orbit the Sun? Ask the children to justify their reasons and relate the distance from the Sun to the time taken to orbit the Sun. Can they complete the sentence. The nearer the planet is to the Sun, the ________ the time taken to orbit the Sun. 

Read the information on slide 10. Explain that it takes each planet 1 year to orbit the Sun. Because all the planets move at different speeds, an Earth year is a different length of time to a year on Saturn (or any other planet). Ask the children to look at the information in the table on slide 11, can they spot any patterns? What do they notice about the time taken to orbit the Sun (in Earth years and the distance away from the Sun?) What do they notice about the amount of days it takes the Earth to orbit? (365.25) Establish that this is why a year on Earth is 365 days. But what happens to the 0.25? What is this as a fraction? (1/4) Explain that this is why we have a leap year every 4 years because 0.25 x 4 =  1 day. 

Further information can be found at https://spaceplace.nasa.gov/years-on-other-planets/en/ 

Introduce the activity on slide 12. 

Once children have had time to complete, mark as a class. 

Ask the children- do Moons orbit? Read information on slide 13. Ask a child to hole a large yellow ball (to represent the Sun). Ask another child to hold a smaller green ball to represent Earth and finally a third child to hold a white ball to represent the Moon. Explain they are going to model the movement of the Earth and Moon around the Sun. 

Support: Children are given a partially completed table and they use the information to work out which planet is which and then round the number of days taken for each planet to complete one orbit of the Sun to the nearest full Earth day. (teacher to support this) 

Extend: Children are given a partially completed table and they use the information to work out which planet is which; order the planets, round the number of days to complete 1 orbit of the Sun to the nearest full Earth day and then covert that time to Earth years (working in pairs). 

Assessment: 
WT: Children know which planet orbits the Sun the quickest and slowest.
EX: Children know that the planets orbit the Sun at different speeds and that they take a different number of Earth years to complete 1 full orbit.  
GD: Children can work out how many Earth years each planets takes to complete 1 full orbit around the Sun.  

	Lesson 3: 
FOCUS: To describe the movement of the Moon.  
Success Criteria: 

· I know the Moon orbits the Earth 
· I can label a diagram to describe the Moon’s movement. 

Ask the children- do Moons orbit? Read information on slide 13. Ask a child to hole a large yellow ball (to represent the Sun). Ask another child to hold a smaller green ball to represent Earth and finally a third child to hold a white ball to represent the Moon. Explain they are going to model the movement of the Earth and Moon around the Sun. Who would stay still? (the Sun), who would move? 

Let the children have a go at this in groups of 3 on the playground. 
Main Event

Show the children two different video clips about Copernicus and Galileo. 

Watch a video at a time and play a couple of times. Take some notes as a class about each scientist and their theory. 

The aim is for children to develop their understanding that ideas about the world have changed over time, and early ideas about the Solar System were changed by two scientist. Show PowerPoint slide 12 and ask children to use it to describe what most people through the Solar System was like in medieval times and how it was different to what Copernicus thought. How do they think the observations made by Copernicus helped change the idea that the Earth was flat and was at the centre of the universe? 

What we know about the Solar System today is based on the scientific evidence that they used to refute; in other words, prove wring, the ideas that were incorrect about the Solar System. 

Using their notes, children discuss in groups the similarities between Copernicus and Galileo and answer a series of questions, such as: What did people believe about the Solar System before Copernicus and Galileo? How were Copernicus’ and Galileo’s ideas different to what people, and especially the Christian Church, thought? Show children slides 13-15 for them to discuss their answers. 

· How did their ideas get them into trouble? 

· What would you have done if you had been Copernicus or Galileo? 

· What is the difference between a heliocentric and geocentric model of the solar system? 

· Use PowerPoint slide 15 and ask the children to discuss the question on slide 18. 

Assessment: 
WT: Children know that the Sun and planet move and that they are spherical
EX- Children can name and describe planets and their movement around the sun.
GD- Children can describe the way different planets orbit the sun.


	Lesson 5: Explaining day and night
FOCUS: To understand day and night.  
Success Criteria: 

Starter: 

Ask children to write down what they think happens to the Sun at night when we cannot see it. Where is it? Revisit their responses at the end of this activity and ask children if they think that they need to change what they wrote. 

Main Event:

There are two ways to teach the concept of day and night; the first, a straightforward demonstration or giving the children the opportunity to research day and night and then to model day and night to the rest of the class. Show children the video clip that illustrates day and night. Use a glob and a torch to model day and night. As you demonstrate, place a small plastic figure on the UK and as the children to explain, using scientific vocabulary, what is happening. When is the figure in daylight and when is it in darkness? 
Vocabulary should include: Orbit 24 hours rotation rotate day night darkness and light 

Then give each group a large ball and torch and challenge them to use both to model day and night and explain why it happens using the vocabulary listed. When each group feels confident, they engage in peer assessment by sharing with another group and commenting on each other’s demonstrations and explanations. 

Some children could create a video clip to record their work, others an annotated diagram and written explanation. Use PowerPoint slide 16-17 to challenge children to apply their understanding to explain what is shown in each slide using scientific language. 

Questions: 

· Are night and daytimes always the same length? 

· When are the days longest? 

· How is day and night across a year different in the Artic countries compared to the UK? 

· How is day and night across a year different in countries on the equator compared to the UK? 

Assessment:
WT: With support, can say, when demonstrated which part of the Earth is in daylight and which part is in darkness and therefore night.

EX: Children can model and explain day and night.  

GD: Children can explain why a model is useful for explaining day and night and give a demonstration. 

 

	Lesson 6: The apparent movement of the sun across the sky.
FOCUS: To understand the apparent movement of the sun across the sky. 
Success Criteria: 

Main Event: 
Ask the children to discuss, write and draw any ideas that they have about the pattern of the Sun’s path. What do they think happenings to the Sun during the day? Shouw the children the learning outcome for this activity and focus on the word ‘apparent’. Ask children to look up this word in a dictionary. What do they think that the learning focus means by ‘apparent movement of the sun’?

The apparent movement of the Sun across the sky is a challenging idea, it goes against what children think they see, and that is the Sun moving (or appearing to) from East to west during the day. One way to show the apparent movement of the Sun is the place mini suns on the window every hour to track where the sun is.  By the end of the day they should be able to see how the sun appears to move. The challenging element is for children to recognise is that it is not the Sun that is moving but the Earth. The Sun does not move! The Earth spins on its axis so the pattern is showing the movement of the Earth as it spins. Refer back to activity 1 of day and night. 
Assessment: 

WT: Children think that the Sun is moving across the sky.  

EX: Children can say that the Earth is spinning round, which makes it seem like the sun is moving
GD: Children make links with prior understanding eg: the sun does not move, the Earth orbits the sun, the Earth takes 24 hours to make one rotation and it is this movement that we see. 


	Lesson 7: What is a time zone? 
FOCUS: To understand time zones across the Earth. 
Success Criteria: 

Main Event: 

In groups, children discuss what they think time zone means. Have they heard of it? Have they ever travelled in a different time zone? How do they know? Is it the same times all over the world at this very moment? 
Begin by asking a pupil to sit on a rotating chair, then darken the room. Shine a torch on the pupil on the chair, then rotate the chair slowly. Ask the pupil to explain what they see as they are moved around steadily. Discuss what the chair and torch might represent and how the model might be used to explain day and night. 

Now explain that telling the time of day according to sunrise, sunset and high noon is not accurate. It is more useful to divide it up equally into smaller units to discuss the idea of an hour, minute and second. 

Tell the children that the time in other countries is not always the same as the UK. They may well be aware of this from their holidays abroad. Have night and day clocked prepared for children and model how to use it. Use the CPD video to help if needed. 

Children place the card clock under a globe so that the time in the UK is 12 o clock (midday) The card should be at right angles to the globe base. The they can explore the time in other countries by identifying a city and reading the time on the card clock. One person could name a country, another could find it and then someone else work out the time. Children can swap roles each time. 

Assessment: 

WT: Children can use the template with support.
EX: Children can use the day and night card clock to say what time it is in other countries when they are given the time in the UK. 
GD: Children use their knowledge to work out time differences between the UK and other countries in the world. 


	Lesson 8: The Moon 
FOCUS: To understand that the Moon orbits the Earth.   

Success Criteria: 

Main Event: 

Show children to pupil video out of this world to place the next set of activities in context. Revise day and night learning and then introduce key ideas about the moon. 
Challenge children to work out what it takes approximately 27 days, 7 hours, 43 minutes and 11.6 seconds. (1 orbit of the Moon around the Earth). 
I the next set of activities children will learn about the Moon. Begin by showing a video clip (see useful websites) As children watch, stop at key points and ask them to summarise what they have just learned. They could draw a diagram. Use PowerPoint slide 18 so children can apply their learning. 

Children label a diagram of the Moon phases. 

Observe children modelling this idea and listen to their explanations. To consolidate this learning, children should carry out a ‘Moon Watch’ observing the phases of the Moon over a month and recording their findings. Children can bring to school everyday their record of the Mon and where it is in its phases. 

Assessment: 

WT: Children record their observations and can say that the Moon changes in the night sky. 
EX: Children know that the Moon orbits the Earth and both orbit the Sun, they can describe changes in the Moon that they observe.  

GD: Children can model the orbit of the Earth, Moon around the Sun and name the phases of the Moon.  



	LEARNING CHALLENGE WEEK
Lesson 9: Biscuit Moons
FOCUS: To create a model representing the phases of the moon.  

Success Criteria: 

Main Event: 

Have fin with this starting point and ask children what biscuits have got to do with the phases f the Moon; see if any of the children can work out what they are going to be doing! 
This is fun and quite simple. Using biscuits, children create a record of the phases of the Moon. Show children PowerPoint slide 18 and 19. Whichever biscuit is used, the children work in small groups to plan the phases of the Moon. The children can create a video clip, munching though the phases of the Moon and providing a voice- over explanation. 

Assessment: 

WT: Children know how to make their phases by need support to explain this as part of the idea phases of the Moon.
EX: Children create a Biscuit Phases of the Moon display or video clip and are able to describe the movement on the Moon around the Earth. 
GD: Children use the model to explain how the phases occur in the context of the Moon orbiting the Earth. They can also apply their understanding to other planets that have Moons.  



	Lesson 10: Moon Craters
FOCUS: To conduct a simple a scientific enquiry.  

Success Criteria: 

Main Event: 

Show children a picture of the Moon’s surface. Ask them to discuss how they think that the crater on the Moon were formed. 
Children should know the Moon has craters; some children might suggest they were always there, others might talk about meteorites hitting the surface. The Mooon’s craters were formed when asteroids or meteorites hit the surface, the rock vaporised and a crater was left behind. 

One way to model this and also to investigate crater formation is for children to carry out the activity shown a PowerPoint slide 20. They drop an object eg rock, marbel or ball of plasticine from a height into the flour covered with cocoa. The object makes the crater; the bottom of the crater is known as the floor, the edges the rim and the patter made by the flour on the cocoa is the ejecta. 
Give children the opportunity to explore making craters and then ask them to use this experience to ask questions about crater formation that they can investigate through a air test. At this stage make sure that most children are working at the appropriate level by challenge them to ask questions that demand measurements: 

· How does the height of the drop affect the size (width and depth) of the crater? 

· If I keep the mass (weight) the same but change the shape, eg: wide, what affect does it have on the size of the crater? 

Encourage children to make their measurements as accurately as possible, given that they are measuring flour, and to consider whether a repeat reading should be used. 

The data is continuous so children will record: 

numbers + numbers = line graph 

For children who need support, they could design a fair test to show which object makes the biggest crater and display their results in a bar chart. 

Children should use their results to suggest new questions: 

· How does the angle the object hits the Moon affect the size, depth or shape of the crater? 

· What happens if I keep the object the same but change the surface eg: wet or dry? 

Write up their investigation. 

Assessment: 

WT: Children carry out a comparative test, testing two objects and comparing the results using a bar chart. 

EX: Children carry out their fair test, use data to produce a line graph and use their data to ask new questions. 

GD: Children are able to reflect on their work and suggest improvements and reasons for them. 
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Vocabulary


 





Amazing Changes Intention


 





In this topic, the children learn about space. Starting with the solar system, they look next at how ideas about space have changed over time before they explore what causes us to experience night and day on Earth. 








Y5 Science: Out of this world 


 








By the end of this unit children will 


 


 


 


 


 


 








Essential Knowledge


 


 


 








Describe the movement of the Earth and other planets relative to the Sun in the Solar System. 


Describe the movement of the Moon relative to the Earth. 


Describe the Sun, Earth and Moon as approximately spherical bodies. 


Use the ideas of Earth’s rotation to explain day and night and the apparent movement of the Sun across the sky.  









