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Norfolk Community Primary School
Medium Term Planning
Subject: Science – Forces
[bookmark: _heading=h.gjdgxs]Year Group: 5
Term: Spring 

	Big ideas/Concepts
	Diversity and Identity 

	NC objectives (substantive knowledge)
	· 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

	NC Skills (disciplinary)
	· Measure, taking repeat readings
· Explain the degree of trust in the results in a conclusion and in an evaluation

	Prior learning skills and vocabulary
	Knowledge and Skills
· compare how things move on different surfaces
· notice that some forces need contact between 2 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 2 poles
· predict whether 2 magnets will attract or repel each other, depending on which poles are facing
· Pupils should have observed that magnetic forces can act without direct contact, unlike most forces, where direct contact is necessary (for example, opening a door, pushing a swing). They should have explored the behaviour and everyday uses of different magnets (for example, bar, ring, button and horseshoe).
· Pupils might have worked scientifically by: comparing how different things move and grouping them; raising questions and carrying out tests to find out how far things move on different surfaces, and gathering and recording data to find answers to their questions; 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; 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.
Vocabulary
force, push, pull, theory, fair test, investigate, measure, contact, magnet, magnetism, results, table, non-magnetic, attract, attraction, theory, repulsion, poles, north, south

	New Vocabulary
	Planned unit vocabulary:
Support, fall, Earth, gravity, air resistance, friction, balancing force, weight, newtons, resistance force, variables, support, fall, Earth, accuracy, precision, moving surfaces, mechanisms, gears, transfers, causal relationships, support/refute, buoyancy, repel, attract, magnetism, streamlined, particles, surface area, Mass – grams and kilograms Mechanical devices – gears, levers, pulleys, springs

	Crucial knowledge
	Can I explain that unsupported objects fall towards the Earth because of the force of 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?

	Lesson 1

Substantive knowledge 
· 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

Disciplinary knowledge 
· Measure, taking repeat readings

	What forces act upon objects falling towards earth?

Review starter
Watch http://www.bbc.co.uk/learningzone/clips/forces-in-action-no-narration/1601.html 
[bookmark: _Int_JwKIlur7]How are all the images in the video linked? (Everything was moving) What is a force? Most forces occur when there is contact e.g. wind blowing through the trees makes the tree move. Can you think of any other situations when there is a force? 
Discuss the non-contact force – magnetism
Forces can make things speed up, slow down, change direction or stop

Teacher input
Exploratory activity - drop different objects of varying weights and sizes. Consider what’s happening to them as they travel and when they stop. 
Consolidate understanding of gravity through
https://www.bbc.co.uk/teach/class-clipsvideo/science-ks2-discovering-the-work-of-SirIsaac-Newton/zr4mf4j
Read simple explanation from text to explicitly teach what gravity is. 

Introduce air resistance 
https://www.bbc.co.uk/bitesize/articles/zb784xs#z2qqqfr
Explain that air resistance is the force that is in opposition to the motion of an object as it passes through the air thus slowing the object down. 
https://www.youtube.com/watch?v=Aoy3j9tbOk0

Model air resistance with 3 pieces of paper - one scrunched, one folded in half, one original (All A4 paper). Drop them from the same height. 
Give explanation for what is happening and introduce term air resistance.

Main activity:
Design or make a variety of parachutes carry out fair tests to determine which are the most effective. Take average readings.

Plenary
Share results from investigation with class.
Discussion on what decreases air resistance. 

	Lesson 2

Substantive knowledge 
· 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

Disciplinary knowledge 
· Measure, taking repeat readings

	Can I explore the affects of air resistance?

Review starter
Discuss with a partner what a force is. Use a picture of stationary car and ask children to find the forces acting on it.

Teacher input 
Explicitly explain what air resistance is. 
Take children outside to explore. Children run a set distance. Teacher times the children and notes the time. 
Children to run with a partner carrying a blanket between them or umbrella. Teacher repeats timing and noting down time. Children will see and feel it was harder to run with blanket because of air resistance. 

Play video for children to see what happens to air resistance in a vacuum. Discuss meaning of vacuum (no air) and ask children to make predictions of how objects will fall in a vacuum. 
https://www.youtube.com/watch?v=E43-CfukEgs 

Discussion on uses of air resistance (slow down objects falling to earth such as parachutes)
Watch perseverance falling to the ground https://www.youtube.com/watch?v=BsXFIbe-5y4

Main task
Ask children to design a parachute which will slow objects down for NASA as they land on Mars. 
Provide children with different bits and bobs so they can build their parachute in the class.

Children to test the usefulness of each parachute. Attach the parachute to ball or object and drop one by one from height. Time each landing. Children record results and make repeat readings. 

Plenary
Compare designs and decide on a winner. Explain how their parachute could be better in future. 


	Lesson 3

Substantive knowledge 
· identify the effects of air resistance, water resistance and friction, that act between moving surfaces

Disciplinary knowledge 
· Measure, taking repeat readings
· Explain the degree of trust in the results in a conclusion and in an evaluation
	Can I explore the effects of water resistance and friction?

Review starter
What is air resistance? How do you decrease air resistance?

Teacher input
[bookmark: _Int_XkbMAjyk]Children learn water resistance is the force that slows down moving objects as they move through water and if you want to travel more quickly through water, the shape needs to be streamlined e.g. Dolphin has a streamlined body. Buoyancy is an object's ability to float in water or air.

https://www.youtube.com/watch?v=a85Qepkt6J0
[bookmark: _Int_vAFqs0XG]https://www.youtube.com/watch?v=yhcbqQGGQc4  explains experiment for teacher
Water resistance – A force that is caused by water with the force acting in the opposite direction to an object moving through the water. Children should record a definition of water resistance in books.

Introduce friction. 
https://www.bbc.co.uk/bitesize/articles/zcmwkty#z98yydm
Friction is a force between two surfaces that are sliding, or trying to slide, across each other
Explain what friction is and ask children to record meaning.
Explain that objects always travel better on smooth surfaces Smooth surfaces have no friction
Explore friction in everyday life e.g. warming hands by rubbing together, shoes on different surfaces such as icy roads and grass, sports shoe design and more using video, images and discussion. What is friction? How does it act between surfaces?

Main activity
Exploratory investigation. Children can create an investigation into friction. They can build a ramp to send the toy car down, and record what happens when they change the surfaces that the toy car is travelling over. 
Children will need:
· A small toy car
· A small table or a pile of books
· A piece of carpet
· Bubble wrap
· Sandpaper
· A ruler
· A tape measure
Children to create the experiment, record results and form a conclusion.

Plenary
Design an experiment into what affects water resistance. Such as dropping objects of different sizes into water containers and timing them to record which reach the bottom first.

	Lesson 4

Substantive knowledge 
recognise that some mechanisms including levers, pulleys and gears allow a smaller force to have a greater effect

Disciplinary knowledge 
Explain the degree of trust in the results in a conclusion and in an evaluation

	Can I explore how levers and pulleys work to allow a smaller force to have a greater affect? 

Review starter
Children to recap the meaning of friction, air resistance and water resistance.

Teacher input
Children learn that levers, gears, and pulleys are simple mechanisms that enable a small force to have a greater effect. 
Teacher to explain that a lever is made from a long pole and pivot (fulcrum) examples are scissors, a wheelbarrow, and a stapler.  A pulley is a rope running through a wheel, examples are window blinds, a flagpole and a well. Gears are wheels with teeth that fit together. When one wheel is turned, the other wheel turns too but in the opposite direction. A smaller gear will turn faster than a larger one.
https://www.bbc.co.uk/bitesize/clips/zrp6n39
https://www.schoolsofkingedwardvi.co.uk/ks2-science-year-5-5c-forces-simple-machines/

Explore using examples
· Levers – make catapults with lollipop sticks and elastic bands (move the fulcrum)
· Gears – use card gears to see the movement
· Pulleys – attach pulleys to cereal boxes and lift objects

Main activity
Can you design a pulley system to carry an object between two places such as two tables?
Children to experiment with the pulley system using their design. Give students materials to hand such as paper clips, string, pencils, lego, blocks, paper cups, small metallic items such as weights to be carried, books etc 

Plenary
Children to design a gears or levers experiment to carry out the week after. 
Teacher to source as much as possible of the items needed for students within reason. 

	Lesson 5


	Assessment lesson

During this lesson children will think of their experiment and write up method, equipment and prediction. 
Teacher can give examples to EAL/ SEND such as which pulley would be best to move large objects distances?
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