Lego Robotics/GPS/GIS

Lesson Plan Template
	Unit/Lesson Title: Speed v. Torque                                     
 Grade Level(s): 6
Subject/Topic Area(s): Science                                  

 Designed By:  Mollie Cupp and Amanda Creedon
Key Words: gears, torque, gear ratio, speed, revolution, rotation
School District: Page County    School: Springfield Elementary

	Brief Summary of Unit/Lesson (including curricular context and unit goals):
Using the robot and its different size gears students will discover that gear ratio is all about leverage. Upon completion of this lesson, the learner will be able to apply a knowledge of how gears operate together to make our robot (or other machines) do work. 




Stage 1: Identify Results

	Concepts: Force and Motion


	Established Goals (National and State Standards): ISTE: 6: Students will demonstrate a sound understanding of technology concepts, systems, and operations. 

Virginia Standards of Learning:
 Math 6.2 The student will describe and compare two sets of data, using ratios, and will use

appropriate notations, such as a/b, a to b, and a:b.
Science 6.1 The student will plan and conduct investigations in whichh) data are collected, recorded, analyzed, and reported using appropriate metric measurements;

Science 6.2 The student will investigate and understand basic sources of energy, their origins,

transformations, and uses. Key concepts include

a) potential and kinetic energy;



What understandings are desired?                   What essential questions will be considered?
	Students will understand that:

-Torque is a measure of how much a force acting on an object causes that object to rotate

-Speed is how fast something is going.
-The size of one gear in relation to the other is a "gear ratio.

-The smaller the gear, the more the end of the wheel has leverage over it, however the smaller the gear, the less pedaling it takes to turn the wheel a full turn.... if you go to a larger gear in back it will take more pedals to turn the wheel but feel easier because you have increased your mechanical advantage on the ground.

-

	What is the difference in torque when we change the gear ratio?
What is the difference in speed when we change the gear ratio?




What key knowledge and skills will students acquire as a result of this unit?

	-Students will understand how the gear ratio affects the amount of force on an object
-Describe the differences between gear ratios designed for speed and those designed for power or torque.

	Students will be able to: Compare and contrast torque and speed and explain how the gear ratio can alter this.



Stage 2: Assessment Evidence

	Performance Task(s): 

Describe in detail specific tasks that would require students to demonstrate their ability to meet your instructional objectives.
Complete the given worksheet after working with their robots.

	Other Evidence:

Include here tests, quizzes, worksheets that you will be using.



Stage 3: Learning Plan

	Materials:

List all materials needed, including programming sequences for the robot.
Two attached worksheets, and the robot


	Procedures:
Describe in detail the steps for conducting the lesson.  If a unit plan, you can insert additional rows and make each row a day in the unit.  Your description should be such that any teacher could implement the lesson or unit.
1. Discuss the different kinds of gears.

2. Have the students record the number of times an 8-tooth gear has to turn to make a 24-tooth gear go around one time. (3 times)

3. Explain and demonstrate that adding an 8-tooth gear on the same axle as the 24-tooth gear means that both gears will turn at the same number of revolutions

4. Explain and demonstrate that adding a new axle with a 24-tooth gear has the same effect as in step 3. To prove this, have the student record the number of times each of the 8-tooth gears has to turn to make the new 24-tooth gear turn around only once. (1st one has to turn 9 times; 2nd has to turn 3)

5. Have students build their own gears, to help complete the worksheet.

6. Pass out the worksheet and guide students through each question. 
7. Regroup at the end of the lesson and discuss what they learned.


	Extension Activity
Describe in detail activities students will do to extend their learning should they finish early.


	Academic Support

Describe in detail how students with academic challenges can be supported as they learn the content.




