	Year 3 -  Forces and Magnets

	National Curriculum Objectives:
* Compare how things move on different surfaces.
* Notice that some forces ned contact between two objects, but magnetic force can act at a distance.
* Observe how magnets attract and repel each other and attract some materials but 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.

	Prior Learning: 
	Working Scientifically  (NC) Links:
	Opportunities for working Scientifically:
	Story  / Book Opportunities:
	Maths Opportunities:
	Vocabulary:

	In Year 2: Materials:
* Find out how the shapes of solid objects made from some materials can be changed by squashing, bending, twisting and stretching.
	* Compare how different things move and group them.
* Raise questions and carry out different tests to find out how far things move on different surfaces; gather and record data to answer these questions.
* Explore the strength of magnets and find a fair way to compare them.
* Sort materials into those that are magnetic and those that are not.
* Look for patterns in the way that magnets behave in relation to each other and what might affect this (e.g. its strength or which poles face each other). 
*Identify how these properties make magnets useful in everyday items and suggest creative uses for different magnets.
	* How do different surface affect how far a car travels?
* How does the mass of an object affect how much force is needed to make it move?
* Which magnet is strongest?
* Do magnets need to touch for them to work?
* Which ends of the magnet attract / repel?
* Does the size and shape of a magnet affect how strong it is?
* Are all materials magnetic?
* Are magnets the same all the way through?
* If we magnetise a pin, how long will it remain magnetised?
	The Iron Man – Ted Hughes

Swim Little Wombat Swim – Charles Fuge

Mrs Armitage: Queen of the Road
(Quentin Blake)

Mr Archimedes’ Bath
(Pamela Allen)
	Bar graphs

Displaying data in chart / table

	force, push, pull  twist, bar, ring, horseshoe, contact force, non-contact force, magnetic, magnetism, attract, repel, magnetic material, poles, metal, iron, steel, north pole, south pole





	
	Types of scientific Enquiry:
Fair & Comparative testing
Research using secondary sources
Identifying, classifying & grouping
Pattern seeking
Observing over time
	
	Famous Scientists:
William Gilbert
(Theories on Magnetism)
Andre Marie Ampere
(Founder of Electro-Magnetism)
	
	

	  In Year 5:
* 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, which act between moving surfaces.
* Recognise that some mechanisms, including levers, pulling and gears, allow a smaller force to have a greater effect.	
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	Year 5 -  Forces

	National Curriculum Objectives:
* 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, which act between moving surfaces.
* Recognise that some mechanisms, including levers, pulling and gears, allow a smaller force to have a greater effect.	

	Prior Learning: 
	Working Scientifically  (NC) Links:
	Opportunities for working Scientifically:
	Story  / Book Opportunities:
	Maths Opportunities:
	Vocabulary:

	In Year 3:
* Compare how things move on different surfaces.
* Notice that some forces need contact between two objects, but magnetic force can act at a distance.
* Observe how magnets attract and repel each other and attract some materials but 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.
	* Explore falling paper cones or cup-cake cases.
*Make parachutes and carry out fair to tests to determine which designs are the most effective.
* Water resistance – make and explore different shaped boats.
* Design and make products which use pulleys, levers, gears and / or springs and explore their effects.
	* How does the size of an object affect the rate that it falls?
* What size wing makes the best sycamore paper helicopter?
* What is the best material to make a parachute out of?
* Does the length of a lever affect the size of a force produced? (Shaduf / trebuchet?)
* How does the surface area of an object affect how long it takes to sink?
* Where do you find gears in the real world?
* Can you label all the forces acting on the object shown?
* How do submarines sink if they are full of air?
	The Enormous Turnip
(Katie Daynes)

Leonardo's Dream
(Hans de Beer)

The Aerodynamics of Biscuits
(Clare Helen Welsh)

The Tin Snail
(Cameron McCallister)
	Drawing graphs / charts

Measuring distance, time, force


	Force, gravity, Earth, air resistance, water resistance, friction, mechanisms, simple machines, levers, pulleys, gears, cog







	
	Types of scientific Enquiry:
Fair & Comparative testing
Research using secondary sources
Identifying, classifying & grouping
Pattern seeking
Observing over time
	
	Famous Scientists:
Galileo Galilei (Gravity and Acceleration)

Isaac Newton
(Gravitation)

Archimedes of Syracuse
(Levers)
	
	

	In KS3:
* Forces as pushes or pulls, arising from the interaction between 2 objects.
* Using force arrows in diagrams, adding forces in one direction, balanced and unbalanced.
* Movement as the turning effect of a force.
* Forces associated with deforming objects; stretching and squashing – springs; with rubbing and friction between surfaces, with pushing things out of the way, resistance to motion of air and water.
* Forces measured in Newtons, measurements of stretch or compression as force is changed.
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'WHAT PUPILS NEED TO KNOW OR DO TO BE SECURE
‘Show understanding of a concept using scientific vocabulary comrectly
| Key leaming Possible evidence

A force causes an obiect to start moving, stop moving, speed up, slow down or change |« - Can demonstrate the effect of gravity acting on an unsupported
direction. Gravity is a force that acts at a distance. Everything is pulled to the Earthby | object

gravity. This causes unsupported objects to fall Can give examples of friction, water resistance and air

A resistance, water resistance and friction are contact forces that act between moving| ~ resistance
surfaces. The object may be moving through the air or water, or the air and water may |* Gan ive examples of when itis beneficial to have high or low
be moving over a stationary object frction, water resistance and air resistance
Can demonstrate how pulleys, levers and gears work
A mechanism s a device that allows a small force to be increased to a larger force.
The pay backis that it requires a greater movement. The small force moves a long
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Common misconceptions
Some children may think:

the heavier the obiect the faster it fals, because it has more aravty acting on it
forces always act i pairs which are equal and opposite:

‘smooth surfaces have no friction

obiects always travel better on smooth surfaces

‘amoving obiect has a force which is pushing it forwards and it stops when the pushing force wears out
‘a non-moving object has no forces acting on it

heavy obiects sink and liht obiects float.

texts, including a range of enguiries

Possible evidence
+ Investigate the effect offiction in a range of contexts e.g. trainers, bathmats, mats |« Can explain the resulfs of i investigations in terms of the
for a hetter-skefter. force, showing a good understanding that as the object tres to
+ Investiqate the effects of water resistance in a range of contexts e.q. dropping move through the water or air or across the surface the partiles.
‘shapes through water and puling shapes, such as boats, along the surface of in the water, air or on the surface slow it down
water « Can demonstrate clearly the effects of using levers, pulleys and

'+ Investiqate the effects of ai resistance in a range of contexts e.q. parachutes, gears
spinners, sails on boats.

Explore how levers, pulleys and gears work

Make a product that involves a lever, pulley or gear.

Create atimer that uses gravity to move a ball.

Research how the work of scientists such as Galieo Galilei and Isaac Newton

helped to develop the theory of aravitation.
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distance and the resulting large force moves a small distance, e.g. a crowbar or bottle
top remover. Puleys, levers and gears are all mechanisms, aiso known as simple
machines.
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'WHAT PUPILS NEED TO KNOW OR DO TO BE SECURE
‘Show understanding of a concept using scientific vocabulary correctly
Key learning Possible evidence
A force is a push or a pull. When an object moves on a surface, the texture of the surface andthe |+ Can give examples of forces in everyday e

obiect affect how it moves. It may help the obiect to move better or it may hinder its movement eq. |+ Can give examples of objects moving differently
ice skater compared to walking on ice in normal shoes. on diferent surfaces

|A magnet attracts magnetic material. Iron and nickel and other materials containing these, e.g. Can name a range of types of magnets and show
stainless steel, are magnetic. The strongest parts of a magnet are the poles. Magnets have two poles | how the poles afiract and repel

|~ north pole and a south pole. If two like poles, e.g. two north poles, are brought together they will [+ Can draw diagrams using arrows to show the
push away from each other  repel. If two unlike poles, e.q. a north and south, are brought together attraction and repuision between the poles of
they will pul together — attract magnets
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For some forces to act, there must be contact .. a hand opening a door, the wind pushing the trees.
Some forces can act at a distance & g. magnetism. The magnet does not need to touch the object that
it attracts.
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(Common misconceptions
Some children may think:

the bigger the magnet the stronger itis
all metals are magnefic.

Apply knowledge in f

Activities

+ Camy ot investigations to explore how objects move on different surfaces e.g. spinning
topsicoins, roling bals/cars, clockwork toys, soles of shoes etc.

'+ Explore what materials are attracted to a magnet.

'+ Classify materials according to whether they are magnetic.

'+ Explore the way that magnets behave in relation to each other.

|+ Use a marked magnet to find the unmarked poles on other types of magnets.

+ Explore how magnets work at a distance &.g. through the table, in water, jumping paper clips up
offthe table

|+ Devise an investigation to test the strength of magnets.

texts, including a range of eng

Possible evidence.

Can use their results to describe how objects
move on different surfaces

Can use their results to make predictions for
further tests e.q_ t will spin for longer on this
surface than that, but not as long as it spun on
that surface

Can use classification evidence to identiy that
‘some metals, but not all, are magnetic
Through their exploration, they can show how ke
poles repel and unlike poles aftract, and name
unmarked poles.

Can use test data to rank magnets





