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Science Curriculum

	Strand-Forces and Magnets

	
	EYFS
	Year 1 
	Year 2 
	Year 3 
	Year 4 
	Year 5 
	Year 6 

	Knowledge 

	Narratives
The Enormous Turnip
Zog and the Flying Doctor
	
	
	Observe that magnetic forces can act without direct contact, unlike most forces, where direct contact is necessary (for example, opening a door, pushing a swing).
· To know that a force is a push or a pull
· To know that a force acting on an object may cause the object to change shape, to start moving, to stop moving, to accelerate or decelerate. When two objects interact with each other they exert a force on each other, the forces are equal in size but opposite in direction. 
· To know that a twist is a combination of a push and a pull force 
· To know that the bigger the force, the more the object accelerates.
· To know that when a force acts on an object, there's an equal force (called a reaction) acting in the opposite direction.
· To know that friction is a force between two surfaces that are sliding, or trying to slide, across each other. For example, when you try to push a book along the floor, friction makes this difficult.
· To know that friction always works in the direction opposite to the direction in which the object is moving, or trying to move and that friction always slows a moving object down.
· To know that the amount of friction depends on the materials from which the two surfaces are made. The rougher the surface, the more friction is produced [It also shows how forces are pushes and pulls and features key information on friction through the context of a bicycle moving on different surfaces. Children can see how different surfaces result in varying amounts of friction]
· To understand the usefulness of this is our everyday lives [Everyday materials ] (Tread on the bottom of our shoes, car tyres stop them from skidding on roads). 
· To know that friction also produces heat. If you rub your hands together quickly, you will feel them get warmer.

Explore the behaviour and everyday uses of different magnets (for example, bar, ring, button and horseshoe).
· To know that a magnet is an object which produces a magnetic force which pulls certain objects towards it. 
· To know the names of different magnets that can be used to attract magnetic objects: Bar, horseshoe, disc magnets
· To know that magnets have two poles
· To know that like poles attract and that opposite poles repel.
· To know how the north and south poles react when placed together. 
· To know that not all materials/objects are magnetic
· To know that some forces need contact between two objects, but magnetic forces can act at a distance.
	
	Explore the effects of air resistance by observing how different objects such as parachutes and sycamore seeds fall. 
Experience forces that make things begin to move, get faster or slow down. 
· To know the definition of air/water resistance
· To know the effects of air/water resistance can have on a moving object, i.e. slowing it down
· To know that the faster the object’s motion, the greater the air/water resistance exerted against it
Explore the effects of friction on movement and find out how it slows or stops moving objects, for example, by observing the effects of a brake on a bicycle wheel. 
· To know the definition of the term friction
· To know the varying effect of friction between differing materials, e.g. sandpaper – wood, smoother materials

Explore the effects of levers, pulleys and simple machines on movement. 
· To know that some mechanism, including levers, pulleys and gears increase the effects of a force
· To know that there are three ‘classes’ of lever
· To know examples of where these ‘classes’ of levers are used in everyday life

Find out how scientists, for example, Galileo Galilei and Isaac Newton helped to develop the theory of gravitation.
· To know that gravity is a force
· To know that gravity is the force by which a planet (including Earth) draws objects towards its centre. 
· To know that unsupported objects fall towards Earth because of the force of gravity acting between the Earth and the object
· To know that weight is a measure of the force of gravity on the object
· To know why gravity is important to our everyday lives
	

	

	
Skills
	EYFS
	Year 1 
	Year 2 
	Year 3 
	Year 4 
	Year 5 
	Year 6 

	
	
	
	
	Compare how things move on different surfaces
· Understand that friction is a (force) that acts between two (surfaces).
· Predict which surfaces will provide more friction because of how (rough) it is.
· Test the friction of different surfaces by measuring how far an object travels on them.
· Record the results of a friction investigation.
Notice that some forces need contact between 2 objects, but magnetic forces can act at a distance
· Discuss what we already know and would like to know about forces and magnets.
· Understand that a force will (change) the motion of an object.
· Understand that a force will make an object start to move, speed up, slow down or even come to a stop. 
· Describe how a device uses push and pull forces.

Observe how magnets attract or repel each other and attract some materials and not others
Describe magnets as having 2 poles
Predict whether 2 magnets will attract or repel each other, depending on which poles are facing
· Know that magnets have a (north) pole and a (south) pole.
· Predict how magnets will attract or repel depending on which poles are facing each other.

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
· Predict whether items are magnetic. 
· Test whether items are magnetic/non-magnetic by seeing if they are (attracted) to the magnet 
· Sort materials into 2 groups (magnetic and non-magnetic).
· Identify everyday uses for magnets.
Exploring the Earth’s magnetic field and finding a fair way to compare them
· Understand a magnetic field is (invisible). 
· Know that a compass’s needle always points to magnetic (North).
· Write a mnemonic to help remember the 4 main compass points.
· Explain how a magnet sling rotated to point to magnetic North using the Earth’s (magnetic field). 
· Challenge-What else would you like to find out about forces and magnets?  How could you go about finding out the answers to these yourself?
	
	Explain that unsupported objects fall towards the Earth because of the force of gravity acting between the Earth and the falling object 
· Explain the effects of gravity.
· Explain Sir Isaac Newton’s role in developing the Theory of Gravity.
· Accurately measure the force of gravity pulling on objects.

Identify the effects of air resistance, water resistance and friction, that act between moving surfaces 
· List the six effects that a force can exert.
· Identify five different forces and the effect they have on an object.
· Gives examples of the five different forces in action.
· Explore the effects friction has on objects.

Recognise that some mechanisms, including levers, pulleys and gears, allow a smaller force to have a greater effect.
· Explore how lever, pulleys and gears work.
· Investigate and categorise a range of mechanism that use lever, gears and pulleys.
· Design your own machine that uses these mechanisms.

	

	

	Working Scientifically
	EYFS
	Year 1 
	Year 2 
	Year 3 
	Year 4 
	Year 5 
	Year 6 

	
	
	
	
	Comparing how different things move and grouping them; 

Raising questions and carrying out tests to find out how far things move on different surfaces

Gathering and recording data to find answers to their questions; 
· Test the friction of different surfaces by measuring how far an object travels on them.
· Record the  results of a friction investigation

Exploring the strengths of different magnets and finding a fair way to compare them; 
Sorting materials into those that are magnetic and those that are not; 
· Predict whether items are magnetic. 
· Test whether items are magnetic/non-magnetic by seeing if they are (attracted) to the magnet 


Looking for patterns in the way that magnets behave in relation to each other and what might affect this, for example, the strength of the magnet or which pole faces another; 

Identifying how these properties make magnets useful in everyday items and suggesting creative uses for different magnets.
· Explain how an invention uses magnets
· Include a range of scientific vocabulary in the explanation
· State how magnetism is going to be useful
· Challenge- Suggest ways that your invention could be adapted for different uses or be used at different strengths.

	
	Exploring falling paper cones or cup-cake cases, and designing and making a variety of parachutes and carrying out fair tests to determine which designs are the most effective. 
· Explain how air resistance affects moving objects.
· Apply you knowledge to conduct an investigation into the effects of air resistance.
· Record your results accurately.

Explore resistance in water by making and testing boats of different shapes. 
· Explore the effects of water resistance.
· Identify streamlined shapes.
· Conduct an investigation to find the best shape for a boat.
· Record examples of when friction can be both helpful and unhelpful.
· Investigate a range of materials to decide which causes the greatest amount of friction.

GD: Design and make products that use levers, pulleys, gears and/or springs and explore their effects.
· Investigate and categorise a range of mechanism that use lever, gears and pulleys.
· Design your own machine that uses these mechanisms.

	

	
	
	
	
	

	
	
	

	
	EYFS
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	Vocabulary
	
	
	
	Magnets, magnetism, magnetic poles, Magnetic forces.
	
	Air Resistance, water resistance, levers, gears, pulleys, mechanism, gravitational force.
	

	
	
	
	
	
	
	
	

	
	EYFS
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	Experiments ideas/ investigations
	
	
	
	Recap using pushes and pulls using marshmallow shooters. 

Find out how far things move on different surfaces using a ramp, a toy car and different surfaces for the car to travel on after descending the ramp. 

Predict and investigate magnetic/non -magnetic materials in the classroom.
Investigate magnetic field using iron filings and a magnet. 

Investigate the earth’s magnetic field using a magnet sling.


	
	Making a variety of parachutes using various lengths of string.

Cardboard running activity.

Making paper boats of different sizes and shapes.

Plastersine boats to hold marbles. 
Shoes – friction, how much grip does your shoe have?
	












	Forces and magnets

	What children need to know: 
· Pupils should be taught to: 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 
· predict whether two magnets will attract or repel each other, depending on which poles are facing.
· explain that unsupported objects fall towards the Earth because of the force of gravity acting between the Earth and the falling object
· identify the effects of air resistance, water resistance and friction, that act between moving surfaces
· recognise that some mechanisms, including levers, pulleys and gears, allow a smaller force to have a greater effect.
	Common misconceptions 
Often children may think that: 
· Only one force can act on an object at once. As children cannot see forces, they may find it difficult to understand their effects. 
· A stationary object does not have any forces acting on it. 
· Magnets and magnetic forces difficult to understand as magnetic forces cannot be seen. 
· Disc and ring magnets also have north and south poles 
· All metals and coins are magnetic Children may think magnets have to be the same type to attract each other, for example two bar magnets. 
· Friction only occurs when two surfaces are moving or two rough surfaces.
	Suggestions for clearing these misconceptions
·  Explain to them that friction can prevent an object from moving. The height of the ramp and the way the car is released can affect the distance that the car travels.
·  Before the investigation, decide the most suitable height of the ramp and the most appropriate measuring equipment to use. Encourage children to release the car at the top of the ramp rather than pushing it as this will affect the results of their investigation.
· Clarify to them that depending on their composition, some coins are magnetic and other coins are non-magnetic. Since January 2012 the compositions of 5p and 10p coins have been made from a plated steel, making them magnetic.
· Clarify that friction occurs even when the two surfaces are not moving. 
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