[image: ]

	Subject: Science
	Unit Title: Forces & Magnets
	Year Group: 3
	Half-Term: 1

	National Curriculum Links:
• Compare how things move on different surfaces. 
• Notice that some forces need contact between two objects, but magnetic forces can act at a distance. 
• Observe how magnets attract or repel each other and attract some materials and not others. 
• Compare and group together a variety of everyday materials on the basis of whether they are attracted to a magnet, and identify some magnetic materials. 
• Describe magnets as having two poles.  
[bookmark: _GoBack]• Predict whether two magnets will attract or repel each other, depending on which poles are facing.

	Precise Knowledge: 

A force is a push or a pull. When an object moves on a surface, the texture of the surface and the object affect how it moves. It may help the object to move better or it may hinder its movement e.g. ice skater compared to walking on ice in normal shoes. 

A magnet attracts magnetic material. Iron and nickel and other materials containing these, e.g. stainless steel, are magnetic. The strongest parts of a magnet are the poles. Magnets have two poles – a north pole and a south pole. If two like poles, e.g. two north poles, are brought together they will push away from each other – repel. If two unlike poles, e.g. a north and south, are brought together they will pull together – attract.

For some forces to act, there must be contact e.g. a hand opening a door, the wind pushing the trees. Some forces can act at a distance e.g. magnetism. The magnet does not need to touch the object that it attracts.


	Precise Skills:

• Can give examples of forces in everyday life 
• Can give examples of objects moving differently on different surfaces 
• Can name a range of types of magnets and show how the poles attract and repel 
• Can draw diagrams using arrows to show the attraction and repulsion between the poles of magnets

	Possible Misconceptions:
• the bigger the magnet the stronger it is 
• all metals are magnetic.

	Key Vocabulary 
(Think about the link to KARM cards and classroom display)
	Tier 1
 (everyday, commonly used)
	Tier 2
  (academic, across topics and content)
	Tier 3 
(subject specific)

	
	Force, push, pull, twist, magnet, strength, metal, iron, steel, poles, north pole, south pole
	bar magnet, ring magnet, button magnet, horseshoe magnet, attract, repel, magnetic material,

	contact force, magnetic force, non-contact force,

	Prior Learning:

• Explore how things work. (Nursery – Forces) 
• Explore and talk about different forces they can feel. (Nursery – Forces) 
• Talk about the differences between materials and changes they notice. (Nursery – Forces) 
• Explore the natural world around them. (Reception – Forces) 
• Describe what they see, hear and feel whilst outside. (Reception – Forces) 
• Find out how the shapes of solid objects made from some materials can be changed by squashing, bending, twisting and stretching. (Y2 - Uses of everyday materials)


	Future Learning:

• Explain that unsupported objects fall towards the Earth because of the force of gravity acting between the Earth and the falling object. (Y5 - Forces) 
• Identify the effects of air resistance, water resistance and friction, that act between moving surfaces. (Y5 - Forces) 
• Recognise that some mechanisms, including levers, pulleys and gears, allow a smaller force to have a greater effect. (Y5 - Forces) 
• Magnetic fields by plotting with compass, representation by field lines. (KS3) 
• Earth’s magnetism, compass and navigation. (KS3)


	Linked Texts:
Steps to Read – 

	LOTC Opportunities: 
	Potential Visits/Visitors 
	Education for a Connected World:
(Online safety etc)



	Lesson Objective /Outcome
Know/Show 
	Metacognition and Self-Regulated Learning 
	Questioning
	Personal Development Connections 

	
	Retrieval Practice
	Instruction 
	
	

	Lesson 1
Know

Understand and describe what a force is.

Show
Explain that an object will not move unless a push or pull force is applied, describing forces in action and whether the force requires direct contact or whether the force can act at a distance (magnetic force).
	Prior Knowledge:

An object will not move unless a pushing or pulling force is applied. Some forces require direct contact, whereas other forces can act at a distance, such as magnetic force.

Forces act in pairs that oppose each other. Forces cause objects to move, change speed or change shape.
	Model, Scaffold, Practise, Apply 

Notice that some forces need contact between two objects, but magnetic forces can act at a distance.

To introduce the project, show the children the What is a force? video. Encourage children to identify the pushing and pulling forces they observe in the video and record their examples in lists. Provide the Pushes and pulls sorting cards, and ask the children to sort the cards into two groups, pushing forces and pulling forces. 

A Pushes and pulls answer sheet is provided for children to check their work.

Challenge:

Explain that an object will not move unless a push or pull force is applied, describing forces in action and whether the force requires direct contact or whether the force can act at a distance (magnetic force).
	
	(Highlight and annotate where appropriate)
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	Lesson 2
Know

Understand that some forces need contact between two objects, but magnetic forces can act at a distance.

Show
Explain that an object will not move unless a push or pull force is applied, describing forces in action and whether the force requires direct contact or whether the force can act at a distance (magnetic force).
	Prior Knowledge:

An object will not move unless a pushing or pulling force is applied. Some forces require direct contact, whereas other forces can act at a distance, such as magnetic force.
	Ask children to revisit the Pushes and pulls sorting cards from the previous session. Explain that all the pictures show examples of contact forces, which means that two 'bodies' need to touch each other for the force to occur. Display one of the cards and describe the contact. For example, a ball comes into contact with a foot when it is kicked, making it move. Provide children with the Contact forces recording sheet and ask children to circle and explain the contact forces in each picture. At the end of the session, ask children to feedback their answers and address any errors or misconceptions.
	
	(Highlight and annotate where appropriate)
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	Lesson 3
Know
Notice that some forces need contact between two objects, but magnetic forces can act at a distance.

Show
Explain that an object will not move unless a push or pull force is applied, describing forces in action and whether the force requires direct contact or whether the force can act at a distance (magnetic force).
	Prior Knowledge:

An object will not move unless a pushing or pulling force is applied. Some forces require direct contact, whereas other forces can act at a distance, such as magnetic force.
	Recap contact forces, and ask the children to give some examples. Display the Football picture card and ask, 'What will happen to the ball after it has been kicked?' From prior experience, children should know that the ball will roll but then slow down until it stops. Encourage children to give their initial ideas for why this might happen. Show children the Frictional forces presentation, then discuss its content. Reinforce that friction is a contact force that acts in the opposite direction to movement. Provide children with balls or other toys that roll when pushed and allow them to observe the pushing force and the opposing frictional force on smooth and rough surfaces. To consolidate their understanding of friction, provide them with a Frictional forces question sheet. Encourage children to share their answers before giving the Frictional forces answer sheet. Identify and address any misconceptions to ensure children have a good understanding of frictional forces.
	
	(Highlight and annotate where appropriate)
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	Lesson 4

Know
Make accurate measurements using standard units, using a range of equipment, including thermometers and data loggers.

Show
Take measurements in standard units, using a range of simple equipment.
	Prior Knowledge:
A force meter is a piece of equipment that measures a force or mass. Forces are measured in newtons (N). Mass is measured in kilograms (kg).
	Show the children the What is a force meter? video. After watching, provide small groups of children with push/pull force meters with different scales. Encourage them to identify their parts, calibrate them, read the scales, pull the hooks and push the plungers to see what happens. After the children have explored the force meters, ask them to work in pairs to measure the forces needed to carry out everyday tasks. Give each pair the same list of forces to measure, such as pushing open the classroom door, pulling a chair out from under the desk or pushing a drawer shut. Ask the children to record their measurements in a simple table in their science books. At the end of the session, ask the children to share their work to check if they have got the same results.
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	Lesson 5
Know
Compare how things move on different surfaces.

Show

	Prior Knowledge:
Friction is a force between two surfaces as they move over each other. Friction slows down a moving object. Smooth surfaces usually generate less friction than rough surfaces.
	Explain to the children that they will investigate and compare the frictional forces between a shoe and five different surfaces. Put the children into pairs or small groups and provide them with a shoe and the Frictional forces investigation. Talk through the equipment and methodology, highlighting the variable (different surfaces) and the things that need to be kept the same. Model some of the steps from the method, then support the children in carrying out the test. Ensure that they read from the force meter's scale accurately and record their results in the provided table.
	
	(Highlight and annotate where appropriate)
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	Lesson 6

Know
Use results to draw simple conclusions, make predictions for new values, suggest improvements and raise further questions.

Report on findings from enquiries, including oral and written explanations, displays or presentations of results and conclusions.

Show



	Prior Knowledge:
Results are information that has been discovered as part of an investigation. A conclusion is the answer to a question that uses the evidence collected.

Data can be recorded and displayed in different ways, including tables, charts, graphs and labelled diagrams. Data can be used to provide evidence to answer questions.
	Share the Bar charts presentation and discuss its content. Model how to draw a bar chart, then support children to draw a bar chart using their frictional forces investigation results. After drawing their bar charts, provide them with the Frictional forces investigation question sheet and ask them to use their bar chart to help them answer the questions. Discuss the children's findings at the end of the session and share any surprising results. Encourage them to think about their results in the context of the shoe they tested and why some will have performed differently on different surfaces.
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	End of Unit Assessment

	Essay

	(Provide the Assessment that will be used for the end of unit assessment – it may be a mix of the examples down the left-hand side – consider the age-range of the children)
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