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	Science  MTO           Forces and Movement Year 5

	National Curriculum 
	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.

	Substantive Knowledge
	Disciplinary Knowledge
	Concepts

	A force causes an object to start moving, stop moving, speed up, slow down or change direction. 

Gravity is a force that acts at a distance. 

Everything is pulled to the Earth by gravity. This causes unsupported objects to fall. 

Air resistance, water resistance and friction are contact forces that act between moving surfaces. 

The object may be moving through the air or water, or the air and water may be moving over a stationary object. 

A mechanism is a device that allows a small force to be increased to a larger force. The pay back is that it requires a greater movement. 

The small force moves a long distance and the resulting large force moves a small distance, e.g. a crowbar or bottle top remover. 

Pulleys, levers and gears are all mechanisms, also known as simple machines.

	Research
I can research how the work of scientists such as Galileo Galilei and Isaac Newton helped to develop the theory of gravitation.
Observation
I can explore how levers, pulleys and gears work.
Comparative Fair Test
 I can investigate the effect of friction in a range of contexts e.g. trainers, bathmats, mats for a helter-skelter. 
 I can investigate the effects of water resistance in a range of contexts e.g. dropping shapes through water and pulling shapes, such as boats, along the surface of water. 
I can investigate the effects of air resistance in a range of contexts e.g. parachutes, spinners, sails on boats. 
	Gravity– 
In this topic: Children will learn about the concept of gravity and study some of the scientists who pioneered the theory.



Forces – 
In this topic: Children will learn more about the force of gravity and how this links to other forces they have learned about.



Variation – 
In this topic: Children will look at how an objects weight can be affected by its mass in relation to gravity.


	Trust ten Vocabulary and Definition

	Gravity - the force by which all objects in the universe are attracted to each other.
Earth - the outer layer of the planet; ground.
Air resistance - Air resistance is a kind of friction that occurs between air and another object. I
Water resistance - a type of force that uses friction to slow things down that are moving through water.  
Friction - the resistance of a surface to motion, as of an object sliding or rolling over it.
Mechanisms - the whole or parts of a machine, mechanical system, or device.
Levers - a handle used to control or set the position of a part in a machine.
Pulleys - a simple machine that makes lifting something easier. A pulley has a wheel or set of wheels with grooves that a rope or chain can be pulled over.
Gears - a part of a machine that causes another part to move because of teeth which connect the two moving parts.

	Trust Value links
	Kindness 
Integrity
Tenacity

	Knowledge links
	Maths – Addition and Subtraction
Can children add and subtract units of time accurately to compare their results? 

Maths – Measure
Can children convert between units of weight? 

Maths – Multiplication and Division
Can children multiply their results to predict what might happen with larger quantities? 
Can children compare the specifications of two mountain bikes and use maths to prove which is the best model? 
Can children compare the effect of gravity on Earth and on the moon, including precise mathematical terms? 

Maths – Statistics 
Can children plot the effect of the length of a lever on the weight it can lift and then use this to predict the effect of longer lever? 
Can children use maths to explain the effect of pulleys? 

Maths – Investigation
Can children find out if this statement is true? ‘Doubling the area of a parachute will halve the time it takes to descend’. 
Can children research and compare land speed and water speed records over the past 100 years?

Science – Year 3 Forces
Science – Year 3 Rocks
Science – Year 5 Earth and Space


	Linked Texts
	





	





	Misconceptions

	Some children may think: 
Children may think the heavier the object the faster it falls, because it has more gravity acting on it 
Children may think forces always act in pairs which are equal and opposite
Children may think smooth surfaces have no friction 
Children may think objects always travel better on smooth surfaces
Children may think a moving object has a force which is pushing it forwards and it stops when the pushing force wears out 
Children may think a non-moving object has no forces acting on it 
Children may think heavy objects sink and light objects float.

	Pre-requisite Knowledge
	Key Questions
	Future Learning

	In Year 3 children will:
· compare how things move on different surfaces. (Y3 - Forces and magnets) 
· Notice that some forces need contact between two objects, but magnetic forces can act at a distance. (Y3 - Forces and magnets) 
· Observe how magnets attract or repel each other and attract some materials and not others. (Y3 - Forces and magnets)
· 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. (Y3 - Forces and magnets) 
· Describe magnets as having two poles. (Y3 - Forces and magnets) 
· Predict whether two magnets will attract or repel each other, depending on which poles are facing. (Y3 - Forces and magnets)
	What actually is a force? 
How can a force act on an object? 
How can we see forces? 
How can we measure forces? 
How does the saltiness (salinity) of water affect the water resistance? 
How does the length of a piece of a paper helicopter’s wings affect the time it takes to fall? 
How does the changing the shape of a piece of plasticine affect water resistance? 
How does adding holes to a parachute affect the time it takes to fall? 
How does the amount/depth of tread affect the friction between a shoe and a surface? 
How can we use levers to lift more? 
What is the most effective way to move an object? 
How do see-saws work? 
Can you create a pulley system to lift a given load? 

	In KS3 children will learn:
· Forces as pushes or pulls, arising from the interaction between two objects. 
· Using force arrows in diagrams, adding forces in one dimension, balanced and unbalanced forces. 
· Moment 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. 




	Teaching Ideas

	Week 1
	Week 2
	Week 3
	Week 4
	Week 5

	A force causes                                                                                                  an object to start moving, stop moving, speed up/down or change direction.  
 
Gravity is force that acts at a distance. 
 
 
I can explain why objects fall to Earth. 
 
Children learn that objects fall to the Earth due to the force of gravity. They explore why people don't fall off the 'bottom' of the Earth, and why the Moon dies not fall out of the sky. Children investigate the force of gravity by weighing 5 objects in grams, and then measuring the pull between them and the Earth using a force meter, measuring the force in newtons (N). They look for a relationship between their two measurements. 
	A mechanism is a device that allows a small force to be increased to a larger force. 
 
 
I can explain how a pulley works. 
 
Children learn that a pulley is a simple machine that can be used to change the direction of a force, and can also be used to reduce the force required to lift a load. Children construct a s imple pulley from 2 karabiner clips. They use a force meter to compare the force required to lift loads with and without the pulley. They record their results in a table and then transfer their results to a line graph showing two lines. They compare both sets of results and explain the advantage that a pulley provides. 
 
	Air resistance, water resistance and friction are contact forces that act between moving surfaces. 
 
I can investigate the effects of air resistance. 
 
 
Children learn that air resistance can be put to use in devices such as parachutes. They investigate how canopy size affect's a parachute's rate of descent. They construct 4 parachutes with different canopy areas and predict and then measure how long they tale to descend from a given height. They take each measurement 3 times and calculate the mean. Children show their results in a bar chart and attempt to answer the scientific question. 
	Air resistance, water resistance and friction are contact forces that act between moving surfaces. 
 
I can identify when objects are experiencing high or low water resistance. 
 
Children learn that water resistance is a force which prevents an object from moving easily through water. They learn that both high and low water resistance can be desirable in different situations. Children look at 6 different situations, identify whether the object is experiencing high or low water resistance, and why. 
	Air resistance, water resistance and friction are contact forces that act between moving surfaces. 
 
I can investigate the effects of friction on different materials. 
 
 
Children learn that friction is a force that prevents objects from sliding past each other easily when they are in contact with each other. Children investigate the best surface to place on a floor to prevent people from slipping. They predict and then measure the force required to make a shoe containing a weight slide across a range of surfaces. They present their results in a bar chart and attempt to answer the scientific question. 

	BIG Question: Assessment Opportunity and enhancements, link to values and pupil premium barriers
	What is a force and what do forces do? What examples of different types of forces can you describe? 


	Lesson 1     Topic Title 
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