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Science Topic: simple machines

Grade Level: Primary Elementary Middle Secondary

Content (what is taught): 
· Six simple machines

· Concept of a Rube Goldberg machine

· Engineering design process


Context (how it is taught):

· Students will identify six simple machines and give examples.

· Students will explain Rube Goldberg cartoons.

· Students will design and construct Rube Goldberg machines. 
Activity Description:

In this lesson, students will investigate the six simple machines. The simple machines are defined and examples are given through pictures and real-world examples. Students are then introduced to Rube Goldberg cartoons. They will identify the simple machines involved in the cartoons and the simple task to be accomplished through the device. Students will then design (through drawing) a Rube Goldberg Machine to accomplish a given task aiming to utilize and identify simple machines in their device.

Standards:
· Science—B1, B3

· Technology—A2, D3
Materials List: 

· Examples of simple machines (pictures and/or real-world models)

· Several Rube Goldberg cartoons

· Large drawing paper

ASKING Questions (Rube Goldberg Challenge)
Summary:  

Students will define machines and identify machines in their lives.

Outline:

· Demonstrate several types of machines.

· Ask students why we use these machines.

Activity: 

Begin this lesson by introducing students to the term machine. Define and give examples of machines. Discuss differences in complexity of various machines. For example, a screwdriver is a simple machine but a bike is a complex machine.
	Questions
	Answers

	What is a machine?
	A machine is a device that makes work easier

	Why do we use machines?
	Machines provide us an advantage when doing work.

	Give examples of machines that make work easier.
	Answers will vary.
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EXPLORING Concepts (Rube Goldberg Challenge)
Summary: 

Students will examine several Rube Goldberg cartoons identifying the simple task to be achieved and the steps involved to achieve the simple task.

Outline:

· Examine Rube Goldberg cartoons. 

· Identify simple task to be achieved.

· Identify steps involved to achieve the task. 

Activity: 

In this activity, students will be placed in small groups of 2-3 students. Each group will be given a Rube Goldberg cartoon to explore. The group will first identify the simple task achieved through the complex series of steps. The group will then design a flow chart depicting each step involved in accomplishing the task.  

When the groups have finished examining their cartoon, groups will exchange and work through another cartoon. Another possibility would be to have the groups present their cartoon and flow chart to the class. Finally, if time permits, use the game Mousetrap to continue exploring mechanical components and chain reactions.

Video clip:  
Honda Rube Goldberg machine video link:  

 http://video.google.com/videoplay?docid=-4187430023476942057
Flow Chart

INSTRUCTING Concepts (Rube Goldberg Challenge)

Simple Machines

Simple machines are tools that have few or no moving parts that cause to be work easier.  These machines use energy to work.  These tools are the most basic employed by man. They were some of the first technology invented and have been in use for thousands of years.  The six simple machines are: 1) pulley, 2) lever, 3) wheel and axle, 4) inclined plane, 5) wedge, and 6) screw.

Pulley

A pulley is a wheel with a rope (or chain) wrapped around it.  It will change the direction of an applied force and provides mechanical advantage.  Examples of where pulleys are used: elevators, hoists, winches, and flagpoles.
Lever

A lever is a long, rigid bar that rests on and pivots around a support called a fulcrum.  A lever increases mechanical advantage by allowing you to multiply the force that can be applied to another object.  The mechanical advantage created is dependant on the location of the fulcrum and the length of the lever arm.  Examples of levers are: crowbars, pliers, teeter-totters, and wheelbarrows.

Wheel and axle

The wheel and axle consists of a shaft, called the axle, inserted through the middle of a wheel.  It really is a combination of a wheel and a lever (axle).  Examples of the wheel and axle are bicycle wheels, screwdrivers, and gears.  An interesting example of the wheel and axle is a water wheel that turns the linear motion of a river into rotational motion for generation of electricity. 

Inclined Plane

An inclined plane is a ramp or flat surface that slopes.  It allows you to reduce the amount of force required to raise and object vertically at the expense of increasing the distance the object must move.  Examples of inclined planes are: ramps, stairs, and chutes.

Wedge

A wedge is an inclined plane that moves; used to split or lift objects.  A wedge transfers the force applied to the blunt end of it to forces perpendicular to its flat sides.  Wedges can be used to separate, lift or hold objects in place.  Examples of wedges are: axes, nail points, and chisels.

Screw

A screw is an inclined plane wrapped around a cylinder.  A screw converts torque (rotational force) into linear force.  Examples of screws are: screws, worm gears, jar lids, drill bits, and spiral staircases.
ORGANIZING Learning (Rube Goldberg Challenge)

Summary:  Students will use the six-section pocket foldable created in INSTRUCTING Learning to organize examples of six simple machines.
Outline:

· Identify real-world examples of six simple machines.
· Locate or create pictures of each machine and organize using the pocket foldable.
· Identify simple machines within the CEENBot and its components and organize using the pocket foldable.
Activity:

For this activity, students will construct a foldable that has six sections, each section with a pocket folder. The teacher will provide the name, definition, and examples of all simple machines. The student will write the name of each simple machine at the top of one of the six sections, write the definition on the pocket of the section, and then draw the example on an index card and put the card into the corresponding pocket.  Next, students will organize examples they collect from the world of the six simple machines. Once they find a visual example, they will mount the example on an index card and put it in the proper pocket of the foldable. Students will work to collect 6-10 examples of each machine including the examples that were identified within the CEENBot and its components.




Robotics Connection:

Students will identify simple machines within the CEENBot and its components.
UNDERSTANDING Learning (Rube Goldberg Challenge)

Summary:  
Students will demonstrate understanding of simple machines by creating a Rube Goldberg drawing incorporating and identifying all six simple machines in their drawing.
Outline:

· Students will draw a Rube Goldberg device that aims to accomplish a simple task.
· Students will identify six simple machines in their drawing.

Activity:

Formative Assessment

Students will demonstrate understanding of the six simple machines by their collections of examples in their six-pocket foldable.
Summative Assessment
Students will design and draw their own Rube Goldberg device. The device will be 10 steps or longer and incorporate all six simple machines. The students will then write a description of the device identifying the simple machines.  

Robotics Connection:
· Students will identify simple machines that are on the CEENBot.

· Students will be asked to incorporate the CEENBot into their Rube Goldberg device.
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Picture of the simple machine can be added to the pocket with the definition.
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