Blooms: recall; state; list > describe; discuss; explain > apply; relate; diagram; calculate > plot; analyse; compare; categorise > evaluate; interpret; justify > create; design; predict; compile

Key Stage 3
Unit 4 – Forces, Pressure & Moments
Word Bank:

	Force
Newton(s)
Twist

Turn

Pull

Push

Shear

Rip

Stretch

Squash

Deform / deformation

Break

Snap

Balanced

Unbalanced

Resultant

Attract

Repel


	Pressure
Pascal(s)

Force

Area

Spread

Reduce

Increase

Apply

Exert


	Lever
Moment

Turning force

Turn

Torque
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	4.1
	Describing & measuring forces
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	Balanced and unbalanced forces
	
	
	
	
	

	4.3

	Forces affecting motion
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	Investigating air resistance: parachutes
	
	
	
	
	

	4.5
	Pressure in solids
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	Investigating levers
	
	
	
	
	

	4.7
	Investigating moments using ICT
	
	
	
	
	

	4.8

	Calculating moments
	
	
	
	
	

	4.9
	Test
	
	
	
	
	

	4.10
	Feedback
	
	
	
	
	


	Lesson 4.1

	Describing & Measuring Forces

	Literacy / Numeracy / Skills
	Deep Questions

	Literacy:  developing use of technical scientific language, words to describe forces
Numeracy:  reading different scales on Newton meters

Skills:  Measuring, recording results.
	

	Learning Objectives: Basic
	Learning Objectives: Core
	Learning Objectives: Extension

	• Be able to describe forces using basic key words
• Be able to measure forces using a Newtonmeter with a simple scale.
	5c

4a

4b

4c

3a
	
	6c

5a

5b

5c

4a
	• Be able to describe forces using technical scientific language
• Be able to measure forces using Newton meters with different scales


	7b

7c

6a

6b

6c

	Suggested Learning Experiences
	Questions

	Starter:
Find someone who knows: 
▪ What units could you use to measure speed?
▪ What is a force?  Can you think of any examples of forces?
Main – work in groups of 2-3:

Activity 1 – Students are given tray containing lump of plasticine, jar with tight lid, pieces of paper and card with "tear me" written on, 1kg mass to push across the table, old rulers to bend or steel rods, rubber bands or thick elastic, pair of magnets, and instruction sheet*.  Record words to describe each force, in the table provided*.
Activity 2 – Introduce Newton meter to measure forces.  Look at examples of scales with different numbers of divisions.  Practice reading value from variety of scales.  Look at scales on our Newton meters; check pupils understand scales.  Discuss why units are called "Newtons", history etc.  Get students to measure forces for e.g. opening cupboard door, lifting a stool, lifting a 1kg mass, pulling up their sleeve, pulling a stool across floor etc.  Produce table to record results.
Plenary:
* Look at motion without effects of friction / air resistance, using hover pucks or airtrack
* Show pupils examples of e.g. Voyager 1&2 probes – speed of approx 17km/s, link to lack of air resistance / friction, idea of motion continuing in absence of retarding forces.
*instruction sheet and results table not yet written.
	How many different units of speed can you remember?  What units might you use for a very slow moving object like a glacier?  What units might you use for a very fast moving object, like a rocket or satellite?
What words could we use to describe each force?
How many students have heard of Newton?  Who was he?  Why is he famous?
What is value on each scale displayed?

How / why does object keep moving after force is removed?

	Homework: Basic / Core / Extension
	Possible ICT

	Find out what is meant by balanced forces, unbalanced forces, friction, air resistance, weight and normal reaction force.
	Simulation on PSC's physics website, plus lots of images / worksheets etc.

http://www.roguephysicist.com/describing_forces.htm 
To add: images of Voyager probes.

	Resources and References
	Risk Assessment

	Trays with plasticine, jar+lid, pieces of paper, 1kg & 2kg mass, broken piece of ruler, steel rod, thick rubber band or elastic, pair of bar magnets.

Hover puck(s) or airtrack.

	Large masses could be dropped on toes  Warn pupils to handle carefully.  Hooks on ends of newtonmeters could present hazard e.g. to eyes.  Ensure pupils work calmly and are aware of hazard.  Possible sharp edges on broken rulers, warn pupils of hazard., 


	Lesson 4.2


	Balanced & Unbalanced Forces 

	Literacy / Numeracy / Skills
	Deep Questions

	Literacy:  students gain practice using key scientific vocabulary (balanced, unbalanced, resultant)
Numeracy:  calculating resultant forces
Skills:  problem solving

	

	Learning Objectives: Basic
	Learning Objectives: Core
	Learning Objectives: Extension

	• Know that friction and air resistance act against objects

	5c

4a

4b

4c

3a
	• be able to state factors which will affect the amount of of friction and air resistance acting against an object

• 


	6c

5a

5b

5c

4a
	• be able to describe / explain how a range of factors will affect friction and air resistance

	7b

7c

6a

6b

6c

	Suggested Learning Experiences
	Questions / Notes

	Starter
Find someone who knows:
• at least 5 words that can be used to describe forces. • The units used to measure forces. • The name of the device used to measure forces 
Main:
• Show pics of 6 objects, with different combinations of forces acting on them, including two examples of balanced forces, and two examples with 3 or more forces acting.

• Students discuss & decide what total / overall /resultant force is acting in each case.
Discuss forces acting on each scenario below.  Draw force diagrams on whiteboard as whole group activity, including sizes of forces in Newtons.  Students think about size and direction of resultant force (if any).
- 5kg mass at rest on table, 5kg mass on table, horizontal force applied less than limiting friction, 5kg mass with horizontal force applied exceeding limiting friction, basketball held at height of 2m, basketball released from h=2m, student accelerating on electric scooter, student on electric scooter at maximum speed. 
Students complete worksheet or activity* – recognising whether forces are balanced or unbalanced, and finding resultant forces in the case of unbalanced forces.
Plenary:
Summarise ideas, with examples to illustrate.
*No resource written for this task yet.

	

	Homework: Basic / Core/ Extension
	Possible ICT

	Find out how balanced forces affect the motion of an object, and how unbalanced forces affect the motion of an object.
	To add: images of objects with forces overlaid, forces simulations and animations to illustrate concepts.

	Resources and References
	Risk Assessment

	Large masses (1kg, 2kg, 5kg)

Football or basketball

Range of Newton meters 
	
	


	Lesson 4.3


	Forces Affecting Motion

	Literacy / Numeracy / Skills
	Deep Questions

	Literacy:  
Numeracy:  
Skills:  
	

	Learning Objectives: Basic
	Learning Objectives: Core
	Learning Objectives: Extension

	
	5c

4a

4b

4c

3a
	
	6c

5a

5b

5c

4a
	• be able to describe 
	7b

7c

6a

6b

6c

	Suggested Learning Experiences
	Questions / Notes

	Starter
Find someone who knows:
• at least 5 words that can be used to describe forces.

• The units used to measure forces.

• The name of the device used to measure forces.

• What is meant by balanced forces.

• What is meant by unbalanced forces.

Main
Introducing ideas:
Look at 3-5 pics of vehicles / objects with forces labelled.
• What direction is the overall force in each case?

• What size is the overall force in each case?
• Can you describe the motion of the vehicle/object in each case?

n.b. lead students to idea that forces change an objects motion, not determine it!

Apply learning:

Find resultant force for a range of scenarios, and decide how the force will affect the motion of the object in each case.

Plenary:
• Use hover pucks or airtrack to consolidate ideas.
	What forces may be acting against the object?  LEAD TO IDEAS OF FRICTION AND AIR RESISTANCE

How to work out the total / overall force?

Is the direction the forces act important?
What direction is the total / overall force?



Hover pucks - quick, easy low friction kinematics.

	Homework: Basic / Core/ Extension
	Possible ICT

	
	Rocket powered sled video?, forces simulations and animations to illustrate concepts.

	Resources and References
	Risk Assessment

	Hover pucks or airtrack, range of Newton meters
	
	


	Lesson 4.4


	Investigating Air Resistance: Parachutes

	Literacy / Numeracy / Skills
	Deep Questions

	Literacy:  ….
Numeracy:  …..
Skills:  …..
	

	Learning Objectives: Basic
	Learning Objectives: Core
	Learning Objectives: Extension

	
	5c

4a

4b

4c

3a
	
	6c

5a

5b

5c

4a
	
	7b

7c

6a

6b

6c

	Suggested Learning Experiences
	Questions / Notes

	Starter: Find someone who knows...
▪ the units of force.  • what is meant by balanced forces.  • What is meant by unbalanced forces.  • what is meant by resultant force?  • How do balanced forces affect the motion of an object?  • How do unbalanced forces affect the motion of an object?
Main:

▪ Making Parachutes: practical activity investigating how surface area affects air resistance, extension looking at effect of mass
OR

Outdoor prac: two (or more) evenly matched students race, each with a different size of  parachute attached to their back.  Compare results and relate outcomes to air resistance, with consideration of link between surface area and size of resistive force.  Could also let each pupil run without parachutes for comparative purposes, and carry out simple calcs to determine how much effect air resistance had on each runner.  Draw diags and write short conclusion.
• Explaining ideas: students complete extended writing task, describing ideas about how/why surface area affected air resistance, and how their results support this.  G&T students add details of how mass/weight of bob affected outcome.
Plenary:
• Look at Joseph Kittinger skydive, Felix Baumgartner skydive, ideas of “space diving” (see suits produced by Orbital Outfitters (make suits for spacex, other commercial ventures, some work for NASA)
	 [image: image2.jpg]



Example of a parachute resistance race.  Use different sized parachutes to observe effect of air resistance. 

	Homework: Basic / Core/ Extension
	Possible ICT

	
	Space diving youtube clip, BBC skydiver clip, slides from boardworks parachute presentation, flash animation of parachutist.

	Resources and References
	Risk Assessment

	 Materials to make parachutes (polythene, string and/or cotton, plasticine), stop clocks, metre rulers.
Student parachutes with harnesses for outdoor parachute resistance race
	Parachute resistance race: make sure students are wearing suitable footwear, max 3 students running at a time, choose a suitable outdoor area free of trip hazards, potholes etc
Parachute investigation: students should stand on desks to drop parachutes (do NOT stand on stools).  


	Lesson 4.5


	Pressure in Solids

	Literacy / Numeracy / Skills
	Deep Questions

	Literacy:  
Numeracy:  
Skills:  
	

	Learning Objectives: Basic
	Learning Objectives: Core
	Learning Objectives: Extension

	
	5c

4a

4b

4c

3a
	
	6c

5a

5b

5c

4a
	
	7b

7c

6a

6b

6c

	Suggested Learning Experiences
	Questions / Notes

	Starter
Find someone who knows:

▪ two forces which act against the motion of an object.
• the force which pulls objects towards the ground.

▪ how air resistance changes as you move faster.
▪ Pupils share s
Main:

Demo 1: single aluminium conductivity block (~2cmx2cm) on plasticine, with 5kg mass resting on top.  Look at large indentation on plasticine.  Repeat with force spread over 2/3/4 blocks, to compare.
Demo 2: student lift large mass by attached loop of string.  Repeat with fishing wire, rope, wide nylon webbing.  Compare pressure exerted, look at marks on hand caused by pressure.

Introduce formula as P=F/A.  Lead students through example calculation: pressure exerted by 5kg mass on plasticine, as in demo above.
Students 

Plenary:
• Look at…
	

	Homework: Basic / Core/ Extension
	Possible ICT

	
	

	Resources and References
	Risk Assessment

	Plasticine, aluminium conductivity blocks, large masses on hangers (1kg, 5kg, 10kg).
(Possibly pressure toadstools, masses & bucket of sand too)
	
	


	Lesson 4.6


	Investigating Levers

	Literacy / Numeracy / Skills
	Deep Questions

	Literacy:  ….
Numeracy:  …..
Skills: ……
	

	Learning Objectives: Basic
	Learning Objectives: Core
	Learning Objectives: Extension

	
	5c

4a

4b

4c

3a
	
	6c

5a

5b

5c

4a
	
	7b

7c

6a

6b

6c

	Suggested Learning Experiences
	Questions / Notes

	Starter
▪ Pupils discuss 
▪ Pupils share 
Main:

▪ Demo: student lifting teacher with pivot and plank of wood as lever
Plenary:
• Look at…
	 

	Homework: Basic / Core/ Extension
	Possible ICT

	
	

	Resources and References
	Risk Assessment

	large strong plank, block of wood for pivot, 
	
	


	 Lesson 4.7


	Investigating Moments

	Literacy / Numeracy / Skills
	Deep Questions

	Literacy:    
Numeracy:  
Skills:  

	

	Learning Objectives: Basic
	Learning Objectives: Core
	Learning Objectives: Extension

	
	5c

4a

4b

4c

3a
	
	6c

5a

5b

5c

4a
	
	7b

7c

6a

6b

6c

	Suggested Learning Experiences
	Questions / Notes

	Starter
▪ Pupils discuss 
▪ Pupils share 
Main:

▪ Practical activity: using ICT simulations of seesaws and other levers to carry out structured tasks, in order to develop qualitative and quantitative ideas about moments.
And/Or
Plenary:
• Look at…
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This simulation allows students to investigate the turning effect produced by pairs of forces.

	Homework: Basic / Core/ Extension
	Possible ICT

	
	Levers and moments simulation

	Resources and References
	Risk Assessment

	
	
	


	Lesson 4.8


	Calculating Moments

	Literacy / Numeracy / Skills
	Deep Questions

	Literacy: 
Numeracy:  
Skills:    
	

	Learning Objectives: Basic
	Learning Objectives: Core
	Learning Objectives: Extension

	▪ Know that

▪ Be able to
	5c

4a

4b

4c

3a
	▪ Know that

▪ Be able to 
	6c

5a

5b

5c

4a
	▪ Know that

▪ Be able to


	7b

7c

6a

6b

6c

	Suggested Learning Experiences
	Questions / Notes

	Starter
▪ Pupils discuss 
▪ Pupils share 
Main:

▪ Teacher demonstrates
Plenary:
• Look at…
	

	Homework: Basic / Core/ Extension
	Possible ICT

	
	

	Resources and References
	Risk Assessment

	
	
	


	Lesson 4.9

	Unit 4 Test 

	Literacy / Numeracy / Skills
	Deep Questions

	Literacy:  Understanding questions, describing physical phenomena using technical scientific language.
Numeracy:  Calculations, graph interpretation.
Skills:  Problem solving.
	

	Learning Objectives: Basic
	Learning Objectives: Core
	Learning Objectives: Extension

	▪ Know that

▪ Be able to
	5c

4a

4b

4c

3a
	▪ Know that

▪ Be able to 
	6c

5a

5b

5c

4a
	▪ Know that

▪ Be able to


	7b

7c

6a

6b

6c

	Suggested Learning Experiences
	Questions / Notes

	Starter:

· Short amount of revision time.
Main:

· Unit 4 test:  Answer questions under strict exam conditions.
Plenary:

· Collect papers in.
· Discuss any questions they may have now, whilst it is fresh in their minds.
	Basic:

Core:

Extension:



	Homework: Basic / Core/ Extension
	Possible ICT

	· Review
	 

	Resources and References
	Risk Assessment

	TP5.9a:  Test Booklets
	00
	


	Lesson 4.10


	Test Feedback 

	Literacy / Numeracy / Skills
	Deep Questions

	Literacy:  
Numeracy: 
Skills:   
	

	Learning Objectives: Basic
	Learning Objectives: Core
	Learning Objectives: Extension

	▪ Know that

▪ Be able to
	5c

4a

4b

4c

3a
	▪ Know that

▪ Be able to 
	6c

5a

5b

5c

4a
	▪ Know that

▪ Be able to


	7b

7c

6a

6b

6c

	Suggested Learning Experiences
	Questions / Notes

	Starter:

· Give papers back and allow students to refresh their minds with the questions
Main:

· Project the mark scheme and go through each question.

· Get students to volunteer good and bad examples of a particular answer.

· Highlight examples of good and bad vocab.

· Students to annotate the papers or make notes in pencil to help with target setting.
Plenary:

· Write a “What Went Well” comment, and an “Even Better If” target.
· Pupils share examples of WWW and EBI comments.
· Point out good practice – e.g. specific, targeted, etc
	Basic:

· Identify one strength and one weakness in topics.
· Set a realistic target

Core:

· Identify areas of exam technique that can be improved across all topics.
Extension:

· Identify patterns in strengths and weaknesses, including exam technique.



	Homework: Basic / Core/ Extension
	Possible ICT

	▪ Work on targets set during the lesson.

	Use of IWB for displaying mark scheme

	Resources and References
	Risk Assessment

	▪ Unit 4 test mark scheme


	
	No significant risks


D. Pascoe, 2015


