Simple Machines – Science 5/6

	Objectives
	Activities
	Materials/Resources
	Assessment

	What is an inventor?

Students will discuss the qualities of an inventor 
	1. Pretest on inventors/creativity

2. Group Discussion

3. Video: Invent It!

4. Story
	Video – Invent It!

Samuel Todd's Book of Great Inventions (Konigsburg) T48 K59
	

	
	
	
	

	Machines background
	1.  What is a machine? Answer in own words in booklet and then class share

1. Define 'force' – challenge students to move a ball, explain that force is that push or pull (air, muscles, etc.) - always combated by friction

3. Bill Nye Video?
	Science booklet

Ball

Bill Nye Video or youtube of kids playground in africa

Can use discussion ideas in pg. 64-65 of Nelson teacher's guide


	Check activity sheet

	1st Class Lever
	1. Comprehension check from last day – if I push on this door and it doesn't move, have I done work?

2. Hook – lift desk up with just hand, and then with a broom levered onto a chair.  Or paint can

3. Hands-on Science pg. 29-34
	· Variety of common levers like scissors, hammers, wheelbarrows, tweezers, tongs

· small boxes 

· prisms (like toblerone boxes)

· chart paper and markers

· pencils and 30cm rulers

· pennies

· masking tape
	Alternative: if there are dowels in the kit could do the foss levers #1 activity

	2nd  and 3rd Class Lever
	1. Ask students if they can think of any other arrangement for fulcrum and load.

4. Lift brick with just string, and then with stick as a lever.  Also arm as lever – talk about bodies

5. Students try different ways to rearrange fulcrum and load and then share with class 

6. Fill in booklet – label diagrams of the 3 kinds of levers
	· Scissors, metersticks, string, brick, masking tape

· Same lever setup as 1st class lever

· Some overheads or printouts of lever pictures (in FOSS)

· Other idea – break a toothpick with hand Nelson teachers guide pg. 73
	Check activity sheet for labelled diagram of each of the 3 kinds of levers

	Make a catapault challenge
	1. Students make a 3rd class lever - catapault
	· Instructions pg. 75 in Nelson

· wooden block, two nails, plastic spoon, elastic band, and mini marshmallows
	

	Wheel and Axle
	1. Hands on Science pg. 36-38

2. Students build a model of something to lift water from a well
	· manual and teacher's pencil sharpeners

· Paper cup, straw that bends, string, weight

· 
	Alternative: Can also make a wheel and axle from a spool with a pencil or skewer stuck through and plastecene to hold in place

	Pulleys (2 classes recommended)
	1. Students set up single fixed and single-moveable pulley systems and discuss advantage

2. Students investigate how two pulleys can work together

3. Could add in a little competition here to test if they can make each pulley system quickly
	· FOSS kit

· pulleys, spring scale, half metre sticks, binder clip, rops, student sheets – pulley diagrams.
	Alternative: Nelson has a pretty straightforward pulley activity, culminating in making a drawbridge

	Pulleys at work (opt.)
	1. Students predict which kind of pulley will be the most efficient to lift a double load

2. Students compare effort and distance to find the correlations – introduce law of conservation
	FOSS kit

pulley data sheets, loads, pulleys, rope, clips, cardboard, rubber band, spring scales
	

	Inclined Plane
	1. Look at ramps in the school 

2. Hands on Science – Students compare loads with different kinds of inclined planes

3. Ask students whether they would take the windy road or the steep straight one (Nelson)
	Spring scales, something to use as ramps, some dictionaries, some toy cars and trucks, string
	

	Screw
	1. Make a screw with a right angled triangle of paper wrapped around a pencil

2. Demonstration – why use a screw instead of a nail (harder to screw in but holds better)
	Have some jars around to look at, a corkscrew

Maybe some nails, screws and bolts to sort

Archimedes screw picture/diagram in Nelson

Wood, nail and screw for demonstration
	

	Wedge
	1. Students look at axes and find out how they make life easier

2. How are your teeth like a wedge?

3. Synthesize what we know so far: which machines move things, lift things, hold things together, and push things apart.

4. Could use different wedges to push through modelling clay to demonstrate what kind of wedge makes work easiest
	Axe or doorstop

wedges and modelling clay
	

	Quiz and LTS presentation on real life machines in medicine
	1 Write quiz

2. Listen to Seth speak about simple machines in science
	quiz
	

	The bicycle – a compound machine

Maybe look at jacks for cars too 
	1. Talk about gears – wheel and axles with teeth – look at effort and rotation speed – law of conservation.
	· Bike – kids could bring theirs in too 


	


	Make a Rube Goldberg type of machine to solve a problem – use as many simple machines as possible
	1. Watch Rube Goldberg videos on youtube

2. Plan out and draw their idea

3. Collect materials and try it out – have a rube goldberg fair
	· Assortment of odds and ends collected over a week or so – old appliances, recycled materials, etc.

· Pingpong balls
	Alternate idea: in Nelson – students build machines to lift a bag of marbles up 30 cm.

Other design ideas - “Design Assignments” (Nichols) NC 615 N523 1997

	Goldberg Fair
	1. Show their inventions to buddies and explain about the simple machines.
	· 
	

	Simple Machines Scavenger Hunt (Granville Island)
	1. In small groups, with cameras, look for examples of all simple machines.  Visit Uncle David's shop too
	
	


Assessments: 

· Completed booklet

· quiz

· Rube Goldberg invention rubric

To Do

· Figure out the LTS involvement

· Figure out if students need a refresher on force and friction etc.

· Write quiz

Thoughts/Other Ideas

· Paper Airplane Comp. (have to draw the design so someone else can make it)

· A wall where kids draw/add to 'everyday' simple machines and maybe compound with parts labelled

Dean Palmer's office for patent agent Telephone: 604.677.7727

Nexus Law Group Telephone:(604) 689-1622

Resources List

Leonardo's catapault drawings http://members.iinet.net.au/~rmine/Leonardo.html
“Cat on a Chimney” David Drew
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