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What Is The Difference Between A Complex and Simple Machine?

	Grade Level
	5

	Sessions
	1 – approximately 60 minutes

	Seasonality
	N/A

	Instructional Mode(s)
	Whole class

	Team Size
	Individual or students can work in pairs

	WPS Benchmarks
	05.SC.PS.04

05.SC.PS.05

05.SC.TE.01

05.SC.TE.03

05.SC.TE.06

	MA Frameworks
	3-5.TE.1.1

3-5.TE.1.2

3-5.TE.1.3

3-5.TE.2.3

	Key Words
	complex machines, simple machines


Summary 













Students will learn the difference between simple and complex machines, while identifying simple machines within a complex machine. They will then take this knowledge and apply it to designing their own complex machines.
Learning Objectives











2002 Worcester Public Schools (WPS) Benchmarks for Grade 3-5

Physical Sciences

05.SC.PS.04 – … Recognize that energy is the ability to cause motion or create change.

05.SC.PS.05 – Give examples of how energy can be transferred from one form   to another.

Technology/Engineering

05.SC.TE.01 – Identify materials used to accomplish a design task based on specific property, i.e., weight, strength, hardness, and flexibility.
05.SC.TE.03 – Identify and explain the difference between simple and complex machines, i.e., hand can opener that includes multiple gears, wheel, wedge gear, and lever.

05.SC.TE.06 – Identify relevant design features (i.e., size, shape, weight) for building a prototype of a solution to a given problem.
Additional Learning Objectives









1. At the conclusion of this lesson, the students will understand how to design a complex machine by incorporating multiple simple machines.

Required Background Knowledge 









1. Basic Knowledge of Simple Machines

2. Students should have a basic understanding of the engineering design process

Essential Questions 











1. What is the difference between a complex machine and simple machine?

2. How can you put together a number of simple machines to complete a task?

Introduction / Motivation











Students will utilize the worksheet Complex Machine Design and will design their own complex machine incorporating multiple simple machines.

Procedure













Note: Feel free to alter the following lesson as you see fit based on your resources, student needs, and student capabilities.

The instructor will: 

1. Review the simple machines that the class has been learning about.

2. Ask them “Who knows what a complex machine is?”

3. Show them a can opener, ice cream scoop and egg beater, which are complex machines, and ask them to identify the simple machines that it is made of. Depending on object’s design the simple machines may include (there may be more):

· Can opener: wedge, 2 levers, wheel and axle, gears

· Ice cream scoop: wedge, lever, gear

· Egg beater: wheel and axle, lever, wedges, gears  

4. Introduce the children to the art of Arthur Ganson. 

· Here is a link to an article about Ganson’s appearance on “Arthur” on PBS: http://www.pathealyarchive.com/page.php/id/115. 

· Here is a short description of the episode:

i. “Muffy's Art Attack - Arthur Ganson, real-life kinetic sculptor, guest stars in this episode about art appreciation. When Muffy sees Ganson' s machines, she brags that she can make even better ones ... until the artist himself shows her that art is beautiful when created out of self-expression, not competition.”

5. Show the students several sculptures/machines invented by Arthur Ganson by playing the video clips on the DVD included with the kit. Each sculpture is a creative combination of simple machines that work together.

6. Ask the children to try to identify simple machines in the sculptures as they are watching.

7. Tell the children they are going to design a complex machine on paper that completes a task. They can come up with their own ideas or use one of the following ideas to get them started.

· Design a machine that pours standard amounts of cereal and milk into a bowl
· Design a machine to trap squirrels that visit a bird feeder and release them safely on the other side of a wall
· Design a machine that will fling a ping pong ball across the room (a catapult)

· Design a miniature merry-go-round with a hand crank

· Design a miniature amusement park ride

· Think of a job you hate doing and design a machine to do it for you (like shoveling snow, brushing teeth, making your bed, etc …)

8. Pass out the Complex Machine Design worksheet to the students. Let them know that they can use any of the examples on the sheet or think of any of their own, but that their designs must incorporate two or more simple machines.

· Drafts should be done on the front of the worksheet.

· The final design should go on the back of the worksheet.

9. The final design should have a drawing of their machines. Every part of the machine should be labeled by letters to show the flow of the work in the machine (similar to a Rube Goldberg cartoon, shown below)
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Note: Rube's drawings depict absurdly connected machines functioning in extremely complex and roundabout ways to produce a simple end result; because of this RUBE GOLDBERG has become associated with any convoluted system of achieving a basic task.

10. Below their drawing, they should describe how the work flows through their invention by using the letters. For example:

A. The lever is pressed down

B.  Pulling the string on the pulley

C. Raising the bucket, etc…

Materials List 












	Materials per class
	Amount
	Location

	DVD: Arthur Ganson’s “Machines”
	One 
	Included or on the website www.arthurganson.com

	Can Opener
	One per classroom
	Supermarket, Craft Store or Office Supply Store

	Egg Beater
	One per classroom
	Supermarket, Craft Store or Office Supply Store

	Ice Cream Scoop
	One per classroom
	Supermarket, Craft Store or Office Supply Store


	Materials per student
	Amount
	Location

	Complex Machine Design Handout
	One per student
	Attached

	Pencil
	One per student
	Supermarket, Craft Store or Office Supply Store

	Markers, Crayons
	Depends on Need
	Supermarket, Craft Store or Office Supply Store


Vocabulary with Definitions










1. Compound machine – an instrument made up of two or more simple machines.

2. Force – anything that causes or changes motion in a body. 

3. Inclined plane – a ramp; a flat surface with one end higher than the other.
4. Lever – a bar supported by a fulcrum that is used for raising or moving a weight at one end by pushing down on the other end.
5. Machine – an instrument that helps us do work.
6. Pulley – a wheel with a grooved rim in which a rope can run.
7. Screw – a spiral inclined plane.
8. Simple machine – a single tool to help us do work.
9. Wedge – a movable inclined plane that has to move through an object to get work done.
10. Wheel and axle – a wheel turning on an axis.
11. Work – when a force moves an object through a distance.
Assessment / Evaluation of Students









The instructor may assess the students in any/all of the following manners:

1. The students should hand in the Complex Machine Design worksheet, which should include a drawing of their final design, with all part labeled, and flow of work described.

Lesson Extensions











None. 
Attachments












1. Complex Machine Design Worksheet

Troubleshooting Tips











1. Limit time for brainstorming so the students don’t get stuck.

2. Mention that they may do several drafts before they hand in the final design.

Safety Issues












None

Additional Resources











Arthur Ganson’s Website, http://www.arthurganson.com
Rube Goldberg’s Website, www.rubegoldberg.com
Key Words













Complex machines, simple machines
Complex Machine Design Worksheet  

Name:_____________________

Design a complex machine that is made up of two or more simple machines and can complete a specific task. 

You can use one of these examples or think of your own 

· Design a machine that pours standard amounts of cereal and milk into a bowl. 

· Design a machine to trap squirrels that visit a bird feeder and release them safely on the other side of a wall. 

· Design a machine that will fling a ping-pong ball across the room (a catapult).

· Design a miniature merry-go-round with a hand crank.

· Design a miniature amusement park ride

· Think of a job you hate doing and design a machine to do it for you (like shoveling snow, brushing teeth, making your bed, etc.)
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