	
	EXEMPLAR
	
	[image: image1.jpg]




	GROUP 16: ENERGY AND FORCES – FRICTION AND AIR RESISTANCE



Group 16: Energy and Forces – Friction and Air Resistance
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Supplementary – Lesson Reflection
Games, templates, PowerPoint

Overview

Key questions

· What is air resistance?

· What is friction?

· What do friction and air resistance have in common?

Key ideas behind the key questions

· Moving objects slow down because of friction/air resistance.

· Friction is a force that opposes the movement of one surface across another (or through a liquid or gas).

· An object that is stationary or moving at a steady speed in a straight line is being acted on by balanced forces.

· If there were no friction/air resistance the object will keep on moving in the same direction and at the same speed.

· Gravity is the main force acting on any falling object and maintains its downward motion.

Attainment targets

	Attainment outcome – Energy and Forces

	Group 16 - Friction and air resistance
	Strand

	Give some examples of friction EF–C3.1
	Forces and their effects

	Explain friction in simple terms EF–C3.2
	Forces and their effects

	Describe air resistance in terms of friction EF–C3.3
	Forces and their effects

	Give examples of streamlining and explain how this lowers resistance EF–D3.1
	Forces and their effects


Teaching and Learning

Finding out pupils’ present understanding

Pupils general misunderstandings

· Heavier objects will fall faster than lighter objects.

· Larger objects will fall faster than smaller ones.

· Dependent on what an object is made of, its rate of descent will be increased or decreased.

· A moving object has an inbuilt force that keeps it moving.

Finding out pupils’ previous knowledge of materials

Strategy 1

‘Concept Cartoons’ could be used to establish present/prior knowledge Concept cartoons 11.1, 11.2, 11.5 and 11.6 would be suitable in the context of this group of attainment targets.

Strategy 2

Pupils could be asked to draw a Concept map to illustrate their ideas of friction and air resistance. This can be revisited at the end of the topic and amended/added to, to show how the children’s thinking has developed.

Strategy 3

A KWL grid can be used to establish pupil understanding. The pupil enters his/her current knowledge in the ‘K’ column, what he/she wants to find out in the ‘W’ column and at the end of the topic completes the ‘L’ column with what he/she has learnt.

Strategies for teaching key ideas

1. Can the children test any theories or ideas suggested during initial discussion?

2. Can they identify any equipment necessary to do so?

3. Are the children able to identify any incorrect assumptions they may have had during the initial discussion?

Strategy 1 – Investigation

Linking to Concept Cartoons 11.1 – Bungee Jumpers, encourage children to plan an investigation to see what factors influence the rate of descent of an object. Variables to be investigated are weight, surface area and shape. Keeping the other factors constant while varying the weight demonstrates that the weight of an object makes no difference.

Strategy 2 – Investigation

Dropping a sheet of paper and a feather will demonstrate the effect of air resistance acting on the surface area of the object. Children work in groups to design an investigation to test the effect of changing the surface area of the paper, for example scrunching it up into a ball, dropping the feather pointing down.

Strategy 3 – Investigation

Provide the children with a length of curtain track and some marbles or ball bearings of different weights. Prop one end of the track higher than the other and, using a stopwatch, children should time the speed taken by marbles of different weights to roll down the track. The results should demonstrate that the weight of the marble makes no difference.

Strategy 4 – Investigation

To investigate the effect of friction on the distance an object moves, provide the children with a ramp and toy cars. The children suggest variables for testing, for example height of ramp, surface material of ramp, for example carpet, vinyl, sandpaper, corrugated card, weight of car, tread of car tyres. Only one variable to be tested at a time. Children should discover that the weight of the car makes no difference to the distance travelled but the friction created by different surfaces does have an effect, as does the height of the ramp.

Strategy 5 – Problem solving/investigation

Show the children pictures of the pyramids in Egypt or Stonehenge. Explain that they are constructed from huge slabs of stone that did not come from the area and that the ancient people had to transport these slabs of rock across the desert or countryside. Challenge the children to design an investigation that might demonstrate how the ancient people solved the problem.

Strategy 5 – Problem-solving activity

Provide the children with a heavy box or object and ask them to try to move it across a carpeted floor or rough surface. Encourage discussion into the reasons why this is difficult. Working collaboratively in groups of three or four, children should look for ways to make the box move the heavy object more easily. Children then test their solutions and make comparisons. Discuss which strategy was most effective and why.

Strategy 6 – Investigation (water resistance)

Provide children with a large clear beaker or bowl filled with water. Take two coins or flat plastic discs. Ask the children to discuss what they think might happen when the discs are put into the water in different ways. Children drop the coins or discs into the water together, one edge first and the other flat side first to test their predictions and make recordings of the results.

Strategy 7 – Investigation (air resistance)

Ask children to reflect on their experiences of what it is like to be out in the playground, park or garden on a very windy day. In groups they make a list of words or phrases to describe how it felt. Now go out into the playground and ask the children to time each other running over a measured distance. Children repeat the run holding an open umbrella in front of them. Does the time decrease as the surface area of the umbrella increases i.e. use a small kiddie’s umbrella and compare with a golf umbrella.

Notes

· Fair test – each child should compare their own times, not against others' times, as degrees of fitness might affect the result.

· Safety implications – make sure children have plenty of space and do not get in the way of classmates who are running.

Innovative homework

Spiderman

Design a device to slow down Spiderman’s (or toy of choice) rate of descent when he is thrown from the classroom window or a balcony (safety issue – check for people below).

Pictures

Ask children to collect pictures of a variety of different moving objects, e.g. cars, boats, lorries, etc., and bring them in to class. Children can discuss the different cars, etc. and suggest which they think would be less resistant to water/air and explain their reasons to others.

How do we know that understanding has progressed?

Pupils describing ideas

· Pupils can identify everyday instances where air resistance is present.

· Pupils describe ways of slowing down the rate of descent of a falling object.

· Pupils are able to verbalise that the larger an object's mass the greater the surface area required to slow it down.

Pupils presenting ideas

· Pupils are able to show parachutes designed for homework, explain why they decided to make them and how they work.

Checking questions

· How/why does this device work?

· What would happen if I exchanged the Lego man’s device for the Action Man’s device? Why?

Key words

Pushing, pulling, floating, sinking, surface area, direction, speed, friction, rate of descent, time of descent, air resistance, streamlining.

Related science concepts already covered

· Group 7 – Forces

Future learning

· Group 31 – Forces and Gravity

Effective use of ICT

Possible links are:

www.VTC.ngfl.gov.uk
www.schoolzone.co.uk
www.chalktalk.co.uk
www.tryscience.com
· Data loggers can be used to measure rate of descent.

· Video cameras can be used to record investigations.

· Take photos with a digital camera.

· Pupils could use the information gathered by the methods above to present the results of their investigations.

· Research task – how were the pyramids or Stonehenge constructed?

Checklist for formative assessment

1.
Plan for an effective learning environment

· Share learning intentions and success criteria with pupils.

· Plan classroom activities to give pupils the opportunity to discuss their thinking so that feedback can help develop it.

· Plan oral and written feedback so that it guides improvement in individual and group learning.

· Plan activities that promote or encourage collaboration so that everyone is included and challenged, and train pupils to listen to and respect one another’s ideas.

· Plan tasks in a way that requires pupils to use certain skills or apply ideas.

· Ensure that pupils are active participants in lessons.

2. 
Gathering information about pupils’ learning and encouraging pupils to review their own work critically through self- and peer assessment

· Observing pupils – this includes listening to how they describe their work and their reasoning.

· Questioning, using open questions phrased to invite pupils to explore their ideas and reasoning.

· Gather evidence as pupils demonstrate and communicate their thinking through a range of classroom activities, e.g. drawings, artefacts, actions, role play, and concept mapping, as well as writing.

· Discussing key words and how they are being used.

· Using summative assessment as a positive part of the learning process to plan revision and direct learning.
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