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	Pretest:

Students will write a definition of what a machine is, explain how they help us and categorise some examples of simple machines. Students will also be provided with the opportunity to draw some other examples of simple machines. Students will be presented with a scenario, involving the movement of an elephant from one zoo to another, and asked to draw and label and/or explain in writing how they would complete the task using simple machines.




Key:

(SN) – Smart Notebook Resource

(SRB) – Student Resource Booklet

(TR) – Teacher Resource

	Simple Machines                                                                                  Stage 2


	Key Concept 1:  What are the six different types of simple machines?

	Outcomes:  

PP S2.4 Identifies various forms and sources of energy and devises systems that use energy.
INV S2.7 Conducts investigations by observing, questioning, predicting, testing, collecting, recording and analysing data, and drawing conclusions.

	
	Learning Intention
	Whole Class Learning
	Independent / Guided Learning
	Plenary /

Assessment
	QTP/Thinking Tools
	Resources

	Lesson 1
	Core

To name the six different types of simple machines.

Extended

To explain the concepts of force, effort and work.


	Vocabulary building around Simple Machines – Modelled reading of big

books, floor storming ( looking at pictures and developing vocabulary through discussion around the pictures).

Watch media on simple machines. (SN) Listening to vocabulary in context and developing an

understanding of various aspects and functions of simple machines.
	Classifying pictures of machines/actual machines into the six simple machine types (lever, pulley, wheel, inclined plane, wedge and screw). 
Share and discuss.
Students are given pictures or actual machines to categorise.
Students label the six different types of simple machines. (SN)

	Students present their categorised objects and explain their reasoning.

Can students categorise objects? 

Are they able to explain and justify their choices? 
	BROWSE

Metalanguage

Background Knowledge
	Big Book – Simple Machines
Concrete examples of simple machines

‘What is a Machine’ – (SRB)
‘How Are Machines Used?’ – (TR)

	
	
	
	Support

Provide pictorial support e.g. images of an inclined plane, screw to assist students while categorising.
	Extension

Students classify compound machines, justifying their selection. E.g. Scissors are made of a lever and wedge.


	
	
	


	Key Concept 2: How do each of the six different simple machines work?

	Outcomes:

PP S2.4 Identifies various forms and sources of energy and devises systems that use energy.
INV S2.7 Conducts investigations by observing, questioning, predicting, testing, collecting, recording and analysing data, and drawing conclusions.
UT S2.9 Selects and uses a range of equipment, computer-based technology, materials and other resources with developing skill to enhance investigation and design tasks.
DM S2.8 Develops, implements and evaluates ideas using drawings, models and prototypes at appropriate stages of the design process.

	
	Learning Intention
	Whole Class Learning
	Independent / Guided Learning
	Plenary /

Assessment
	QTP/Thinking Tools
	Resources

	Lesson 1
	Core

Explains what happens when a wedge is pushed between a stack of books.

Extension

Explains how a variety of wedges work.


	Show an example of a wedge and define. A wedge forces an opening.(SN)
Record on a class chart the different ways wedges work e.g. cut – knife, split – axe, tighten – doorstop, hold – nail. (SN)
Categorise some examples of wedges. (SN)
Explain experiment. (SN)
	In small groups students conduct the following experiment.

Wedges – What happens when the wedge is pushed between the stack of books?

Materials: four hard covered books, a wedge, a tabletop.

1. Stack the books on the tabletop vertically.

2. Place the tip of the wedge between the second and third books.

3. Push the wedge between the books.

Discuss findings as a class.

In small groups conduct either the ‘Nails’ or ‘Fly it’ experiment to explore how wedges are used to cut or split through something.

On completion students complete workbook activity – identify examples of the different types of wedges and then select one and explain how it works.

	Observation

Questioning 

Workbook sample

Written 

Experiment procedure
	Metalanguage

Engagement

Social Support
	Knife

doorstop

thick books
nails
hammer

paper

‘Nails’ – TR
‘Fly it - TR

‘Wedges’ – (SRB)

	
	
	
	Support

Use mixed ability groupings.
	Extension

Devise an experiment to demonstrate how a wedge works.
	
	
	

	Lesson 2
	Core

Explains how a pulley can be used to send messages across a room

Extension

Explains how pulleys can work in a variety of situations.


	Show an example of a pulley and define. A pulley is a wheel that has a groove in the rim where a rope can run and change the direction of the pull.(SN)
Demonstrate how a load is lifted using a pulley system.(SN) 
Provide examples of objects with pulleys for students to explore. 
Explain experiment.(SN)
	In small groups students conduct the following experiment.

Can you use a pulley to help you send messages across the room?

Materials –string, paper, paperclip, cotton spools, bamboo sticks. 
1. Place the bamboo sticks through the centre of the cotton spools. 

2. Tie the piece of string into a loop.

3. Loop the string around the cotton reels

4. Attach the paperclip with the message to the string.

5. Pull on the string to move the message to the other side. 
Discuss findings as a class.
Record a definition of a pulley, describe a pulley and then draw and explain how the message pulley system worked.

	Observation

Questioning 

Workbook sample


	Metalanguage

Engagement

Social Support
	‘Messages on a Pulley’ – TR

Bamboo sticks

Cotton reels

String

Paperclips

paper

‘Pulleys’ – (SRB)

	
	
	
	Support

Conduct experiments in mixed ability groupings. 

	Extension

Create a context for students to solve a problem using a pulley system e.g. lifting a bucket of water.
	
	
	

	Lesson 3
	Core

Explains how wheels help move loads.

Extension

Explains how the surface friction affects the movement.


	Show an example of a wheel and define. A wheel is a round frame that turns on a pin or shaft in its middle. An axle is the bar on which a wheel turns. (SN)
Explain the relationship between a wheel and an axle and demonstrate the wheel without the axle to help students understand the importance of the axle. 

Investigate and explore items that contain wheel and axles e.g. paint rollers, skates, toy cars. (SN)
Explain experiment (SN)

	In small groups students investigate how wheels help move loads.

1. Put a weight in each shoebox.

2. Chalk a start line on the table top.

3. Put one box on the line and then push. Mark where it stops.

4. Lay the second box on the pencil rollers at the start line and then push.
5. Mark where this box stops.

Discuss findings as a class – Which box travelled the farthest and moved more easily?

Students define a wheel and axle in their workbook and then draw and explain how the pencils made the box move further. 

	Observation

Questioning 

Workbook sample
	Metalanguage

Engagement

Social Support
	Shoeboxes

Weights

pencils

‘Wheels and Axles’ (SRB)
Variety of surface areas e.g. carpet, lino, tile, pebble deck, wood.

Toy cars

Metre ruler 



	
	
	
	Support

Provide students with examples for them to categorise.
	Extension

Investigate the affect of surface friction on the movement and speed of an object with wheels.
	
	
	

	Lesson 4
	Core

Explains how loads can be moved using a lever.

Extension

Identifies the three different classes of levers. 
	Show an example of a lever. Define lever load and effort. (SN)
 A lever is a bar that rests on a fulcrum. A fulcrum is the support on which a lever turns or is helped in moving or lifting something.

The load is the amount of work a machine is expected to perform.

The effort is the amount of force needed to move the load.

Brainstorm and list some other examples of levers. (SN)

	Demonstrate how load, effort and fulcrum relate to levers e.g. broom, hockey stick or can opener.
Simulate how levers work e.g. ruler, rubber and hand.
Explore how the position of the fulcrum affects the amount of force needed to lift the load. (SN)
1. Make a lever using a board and fulcrum.

2. Place a stack of books (weight) on one end. 

3. Adjust the fulcrum (close to the load, away from the load and in the middle) and investigate the efficiency of the lever.

Discuss findings as a class.

Students complete worksheet recording definitions of lever, load, fulcrum and effort. Students draw, label and explain what happened when the fulcrum was moved to different positions.


	Observation

Questioning 

Workbook sample
	Metalanguage

Engagement

Social Support
	‘Force Arm Power’ – (TR)
ruler

rubber

books

wooden planks

paint cans

‘Levers’ – (SRB)


	
	
	
	Support

Use mixed ability groups during experiment.
	Extension

Explore and distinguish between the three classes of levers. 
	
	
	


	Lesson 5
	Core

Explains how an inclined plane makes lifting loads easier.

Extension

Explains how inclined planes can be used with other simple machines.


	Show an example of an inclined plane. Define an inclined plane (SN)
A plank or plane surface put at an angle to a horizontal surface.

Walk around the school or use magazines to find examples of inclined planes and discuss observations.


	Explain the following scenario – An owner wishes to put a mower on a truck but it is too heavy. (SN)
Ask students to brainstorm different solutions to the problem.

After solving the problem, discuss how ramps and inclined planes can help people.

Explain experiment and ask for predictions. (SN)
Students are to investigate how changing the angle of an inclined plane affects the speed or a toy car travelling down the ramp.
Draw and explain the experiment in student workbook.
Record and discuss findings as a class.

	Observation

Questioning 

Workbook sample
	Metalanguage

Engagement

Social Support

A & R / ARC
	Magazines

Wooden boards

Toy cars

‘Inclined Planes’ SRB
‘Friction’ – (TR-E) 

‘My Vehicle’ – (TR-E)

	
	
	
	Support

Use mixed ability groups during experiment.

	Extension

Explore how friction affects the efficiency of the inclined plane.
	
	
	

	Lesson 6
	Core

Explain how a screw works.

Extension

Explains how the thread affects the workload.
	Show an example of a screw. Define a screw. (SN)
A screw is an inclined plane wrapped around a cylinder. The grooves on the screw are called threads.
	Explain and discuss the scenario - Which screw is the easiest to screw into a block of wood?
Ask students to make predictions.

Conduct experiment in small groups.
Materials: one block of wood, screws the same length with various numbers of threads, masking tape

1. Wrap a screwdriver handle with a piece of masking tape. Mark the tape. You will count one turn each time the mark comes back to the place it started.

2. Using screws that are the same size cylinder but have a different number of threads, screw each one into the wood, counting how many turns it takes.
Discuss the following questions.
Which screw took more turns to go all the way into the wood?

Is this what you thought would happen?

What did you learn?
Record definition and draw and explain the experiment performed in workbook.

	Observation

Questioning 

Workbook sample
	Metalanguage

Engagement

Social Support
	‘Easy’ – (TR)
Blocks of wood

Screws with different thread widths

Masking tape

‘Screws’ – (SRB)

	
	
	
	Support

Conduct as a whole class experiment.


	Extension
Investigate how a screw is a type of inclined plane. Can you come up with a way to demonstrate this?
	
	
	


	Key Concept 3:  How do people use machines to make things easier?

	Outcomes: 
PP S2.4 Identifies various forms and sources of energy and devises systems that use energy.
INV S2.7 Conducts investigations by observing, questioning, predicting, testing, collecting, recording and analysing data, and drawing conclusions.
UT S2.9 Selects and uses a range of equipment, computer-based technology, materials and other resources with developing skill to enhance investigation and design tasks.

	
	Learning Intention
	Whole Class Learning
	Independent / Guided Learning
	Plenary /

Assessment
	QTP/Thinking Tools
	Resources

	Lesson 1
	Core

Analyse and explain how machines help make things easier.
Extended

Analyses and explains how complex machines use a combination of simple machines to make life easier.

	Brainstorm and list machines that help us. 

Select and analyse a machine and discuss how the parts work together to help us.


	Explain and discuss experiment.
To compare the efficiency of three machines: spoon, hand held beater, electric beater.

1. Pass out equipment.

2. Set the timer for three minutes.

3. Teacher whips cream with electric mixer, students use either a spoon/whisk or hand held beater. 

4. Beat for three minutes.

5. Compare the thickness of the cream.

Discuss results.

In small groups or independently, students select a machine to analyse and determine how it works to help us.

Each group/individual presents their machine and findings to the class.


	Observation

Questioning 

Oral Explanation
	BROW

PSDR

(Predict, Share, Do, Reflect)

Student Direction

Substantive Communication
	Corkscrew

Hand held coffee grinder

Sifter

Can opener

Pizza cutter

Hand held drill

Sticky tape dispenser

	
	
	
	Support

Provide cue cards with key words.
Use mixed ability groupings.

	Extension

Students select a complex machine to analyse and describe.
	
	
	


	Key Concept 4: What will machines look like in the future?

	Outcomes:

PP S2.4 Identifies various forms and sources of energy and devises systems that use energy.
INV S2.7 Conducts investigations by observing, questioning, predicting, testing, collecting, recording and analysing data, and drawing conclusions.
UT S2.9 Selects and uses a range of equipment, computer-based technology, materials and other resources with developing skill to enhance investigation and design tasks.
DM S2.8 Develops, implements and evaluates ideas using drawings, models and prototypes at appropriate stages of the design process.

	
	Learning Intention
	Whole Class Learning
	Independent / Guided Learning
	Plenary /

Assessment
	QTP/Thinking Tools
	Resources

	Lesson 1
	Core

Design, label and explain a futuristic machine.
Extended

Design and create a Rube Goldberg style machine. 

	Brainstorm what type of machines we may need in the future. Justify answers.


	Students design a machine that may be needed in the future. E.g. transport.

All designs should be fully labelled and contain a basic explanation of how it will work. 

	Observation

Questioning 

Machine design
Written explanation

Machine design

Cooperative skills
	Metalanguage

WINCE

ARC

Quality Explicit Criteria

Engagement

Student Direction

	Variety of common objects



	
	
	
	Support

Assign a think buddy for all students.
Ensure those needing support are given a competent buddy.
Provide students with a word bank.

	Extension

Design and create a Rube Goldberg style machine incorporating as many simple machines as possible.
	
	
	


Post Test:

Students will write a definition of what a machine is, explain how they help us and categorise some examples of simple machines. Students will also be provided with the opportunity to draw some other examples of simple machines. Students will be presented with a scenario, involving the movement of an elephant from one zoo to another, and asked to draw and label and/or explain in writing how they would complete the task using simple machines.

	Literacy connections
	Numeracy connections

	· Explanation texts
· Oral discussions

· Group conversations/turn taking


	· Comparing numbers

· 2D/ 3D Shape

· Position

· Mass

· Length


Supporting Question:





Where can we see examples of simple machines in everyday tools?





Supporting Question:


What is a:


lever


plane


screw


pulley


wedge


wheel and axle?








Extended Question:





What tools use a combination of simple machines?





Extended Question:





What is force, effort and work?








Extended Question:





How do simple machines change force and direction to decrease effort?





Supporting Question:





Where can we see examples of simple machines that make life easier?








Concept: 


Simple Machines





Focus Question: 


What are simple machines and how do they help us?





Contributing Question (Key Concept 3):





How do people use machines to make things easier?





Contributing Question (Key Concept 1):





What are the six different types of simple machines?





Contributing Question (Key Concept 4):





What will machines look like in the future?





Supporting Question:





What machines will we need in the future? 





Extended Question:





How will future machines work?





Contributing Question (Key Concept 2):





How do each of the six different simple machines work?
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