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 Medium Term Planning – Year 5

Forces

	Curriculum Driver - Science

	[bookmark: _Hlk116544956]As scientists we will build on knowledge of properties of materials, including magnetic materials. We will show progression by exploring different types of forces including the effects of friction, water resistance and air resistance. We will also explore the effects of levers, pulleys and simple machines on movement.
	 Science Discipline:
Physics – The study of the world around us and how it works.

	Prior learning:
Y3 - 
•   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.
	Subsequent learning:
KS3 - 
• 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.
 

	Key Scientific Vocabulary
[bookmark: _jwnlnji78b6x]Force, push, pull, gravity, Earth, air resistance, water resistance, streamline, friction, mechanisms, simple machines, levers, pulleys, gears, brake, cog.
	[bookmark: _onmp975su762]End Points
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.

	Common Misconception
Some children may think:
• the heavier the object the faster it falls, because it has more gravity acting on it
• forces always act in pairs which are equal and opposite
• smooth surfaces have no friction
• objects always travel better on smooth surfaces
• a moving object 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 objects sink and light objects float.

	Working Scientifically
· Can I plan different types of scientific enquiries to answer questions, including recognising and controlling variables where necessary?
· Can I take measurements, using a range of scientific equipment, with increasing accuracy and precision?
· Can I record data and results of increasing complexity using scientific diagrams and labels, classification keys, tables, scatter graphs, bar and line graphs?
· Can I use test results to make predictions and set up further comparative and fair tests?
· Can I report and present my findings, including conclusions, casual relationships and explanations of and degree of trust in results, in oral and written forms?
· Can I identify scientific evidence that has been used to support or refute ideas or arguments?

Scientific knowledge
· Can I explain that unsupported objects fall towards the earth because of the gravity acting between the Earth and the falling object?
· Can I identify the effects of air resistance, water resistance and friction that act between moving surfaces?
· Can I recognise that some mechanisms, including levers, pulleys and gears, allow a smaller force to have a greater effect?
· Can I find out how scientists, such as Galilei and Newton helped to develop the theory of gravitation?

	Activities / questions might include:

Session 1
Children must know 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.
Children can recap, identifying pushes and pulls. 
Children can draw a diagram and describe the effect of gravity acting on an unsupported object.
Activities
Go through the ppt to recap different types of forces.
Children label diagrams to identify the types of forces shown.
Session 2
Children can research how the work of scientists such as Galileo Galilei OR Isaac Newton helped to develop the theory of gravitation.
Activities
Children read a fact sheet about Sir Isaac Newton.
Children use the information to create a double page spread to summarise the scientific work of Sir Isaac Newton. (Newton did not discover gravity. He named it and wrote 3 laws about how gravity works).
Session 3
Children must know friction is a contact force that acts between moving surfaces to slow an object down.
Children can give examples of friction.
Children can give examples of when it is beneficial to have high or low friction.
Children can use their knowledge of friction to investigate (pattern seeking) the effect of friction e.g. different shoes on the same surface.
Children are able to explain the results of their investigations in terms of the force, showing a good understanding that as the object tries to move across particles on the surface slow it down. (May need to recap solids, liquids and gases from Y4)
Activities
Go through friction ppt. Children write description for the role of friction.
Children complete worksheet to identify if friction is useful in the given examples.
Children look at results from an investigation of the effects of friction. Children use their knowledge to decide if the results shown are correct and explain how they know this.
Session 4
Children must know water resistance is a contact force that acts between moving surfaces. The object may be moving through the water, or the water may be moving over a stationary object.
Children can give examples of water resistance.
Children can give examples of when it is beneficial to have high or low water resistance.
Children can investigate (pattern seeking) the effects of water resistance in a range of contexts e.g. dropping different shapes through water/cornflour mixture.
Children are able to explain the results of their investigations in terms of the force, showing a good understanding that as the object tries to move through the water but the particles in the water slow it down.
Activities
Go through the ppt about water resistance. Children write a sentence describing the role of water resistance and how water resistance can be reduced.
Children carry out an experiment to find out which shapes have the greatest water resistance as they move through water (mixed with a little wallpaper paste).
Children complete a results table to show what they have observed and write a simple conclusion. 
Session 5
Children must know air resistance is a contact force that acts between moving surfaces. The object may be moving through the air, or the air may be moving over a stationary object.
Children can give examples of air resistance.
Children can give examples of when it is beneficial to have high or low air resistance.
Children can investigate (pattern seeking) the effects of air resistance in a range of contexts e.g. parachutes.
Children are able to explain the results of their investigations in terms of the force, showing a good understanding that as the object tries to move through the air but the air slows it down.
Activities
Using ppt about air resistance. Children predict whether the elephant of the mouse will fall to the ground the fastest, giving a reason for their choice. Then predict whether the elephant of the feather will fall to the ground fastest.
Children write a description for the role of air resistance. 
Discuss why some sky divers wear suits with wings. (to increase air resistance and slow them down).
Watch the video https://www.youtube.com/watch?v=nVf8Qli0mnM (to 1:20) to show children that people do not shoot back up into the sky when a parachute opens (this happens when another sky dive3r is videoing and doesn’t open their parachute. The videoer still falls quickly where as the parachuter begins to slow down. The gap between them increases creating the illusion of shooting back up into the sky). Can use the analogy of drag racing to further support this idea – the car doesn’t go backwards when they hit the brakes or when the parachute opens.
Watch the video https://www.youtube.com/watch?v=KjniVl2ryj8 (to 2:00) selfie camera vs free fall camera. Split screen video to show parachuter does not shoot up into the sky when the parachute opens.
Children carry out an investigation to design and make a parachute that has the greatest air resistance. Children record their results in a results table. 
Session 6
Children must know a mechanism is a device that allows a small force to be increased to a larger force. 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.
Children can identify different mechanisms.
Children can describe how pulleys, levers and gears work.
Children can explore how levers, pulleys and gears work.
Activities
Go through the ppt to describe the differences and uses for leaver, pulley and gears.
Children complete the cut and stick activity to sort statements to match the lever, pulley and gears.
Children then identify and label the type of mechanism shown in the images on the worksheet.
Session 7
Children can investigate (fair test) a product that involves a lever, pulley or gear.
Children are able to use their results/evidence to explain the effects of using levers, pulleys and gears.
Activities
Children carry out an investigation to explore what happens when using a lever to lift masses.
Resources per group: metre ruler, 3D triangular prism, masses.
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Method: Set up the equipment as shown in the diagram. Place one mass/weight at 0cm on the ruler. Place the triangular prism underneath at 20cm. Record the number of masses added to 100cm to lift the single mass at the other end of the ruler. Repeat, placing the prism at 30cm, 40cm, 50cm, 60cm and 70cm.
Children write a conclusion explaining how a lever works, including where the pivot needs to be placed to make it easier to lift a load.

	Other curriculum drivers

	Trips / Visitors to enhance learning
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