




Robot Gears and Ratios
Teacher: Vincent Hundley 

School:  Yorktown Middle School

Grade: 6-7
Class time: 1 class periods
Objectives: Build a lego gear system with a combination of gear sizes to learn about ratios.
SOL’s  5.21, 5.22, 6.2, 6.23, 7.20, 7.22, 8.15, 8.17
General facts: Ratio is an indicated quotient of a pair of numbers, often used as a mean of comparing them.  A Gear is a tooth wheel that can slow down or speed up motion when combined with one another in a machine. 
Key Information: To find the ratio of a gear one need to count the number of teeth on each gear. If there are two gears, one with 20 teeth and another with 5, then these are in contact the ratio is 20:5 or 4:1.  This means that the little gear undergoes 4 full rotations while the big one only undergoes one rotation.
Material Needed:  

· Several different size gears
· Wheels and drive shafts

· Robot race car building materials

· Ratio data sheet

Exercise/


Instructions:
1. Teacher will explain to the students how find the ratio of a gear.

2. Teacher will pair the students and assign them to a robot Mindstorm kit.

3. Teacher will give each team a ratio sheet.

4. The students will build a gear system using a large gear and a small gear and connect each to a large wheel.
5. The students will turn the wheel connected to the large gear and observe how the other wheels move and record what the observed on their data sheet.
6.  The students will now turn the wheel connected to the smaller gear and observe how the other wheels move and record what they observed on their data sheet.
7. The students will repeat steps 1-3 size gears and observe how the other gears moves.

8. The students will answer the data questions listed on the data sheet.
a) What were the different ratios of gears that you used?

b) What did you observe when you moved the larger gear in each setup?

c) What did you observe when you moved the smaller gear in each gear?
Discussion Question

Understanding: Students will understand the 

· Definition of ratio

· How to find the ratio of two different size gears 
· Define rotation

· Understanding how gears can slow down or speed up motion when combined with one another in a car

Assessment:    The students will be graded on several criteria: 

1. Data ratio sheet
2. Team participation

3. Gear system

4. Probability  results
