SPIRIT 2.0 Lesson: 

One Revolution for Robot, One Circumvolution for Robot kind (Formulas)

==========================Lesson Header ==========================

Lesson Title: One Revolution for Robot, One Circumvolution for Robot kind
Draft Date: July 17, 2008
1st Author (Writer): Colin Boyle  

2nd Author (Editor/Resource Finder): 
Algebra Topic Working with Formulas to determine the amount of time and/or number of revolutions the CEENbot will take to get to different destinations (Moon, Hawaii, Alaska, Jupiter, ect.) 
Grade Level: Primarily Junior High (+) depending on skill level
Cartoon Illustration Idea: A robot ascending through outer space with other appealing things in the background (comets, asteroid, earth, the Sun, ect.) 
Outline of Lesson 
Content (what is taught): 
· Formulas (rate = distance × time, 2π radius)

· Real-life applications


Context (how it is taught):

· The class must use distance and circumference formulas to determine the amount of time and revolutions needed to travel one mile
Activity Description:

In this lesson students must determine the amount of revolutions a CEENbot wheel needs to travel to any specific location (your own creativeness is the limit). Also the students must figure out the amount of time needed for the CEENbot to travel to that same destination.
Standards: (At least one standard each for Math, Science, and Technology - use standards provided)

Math

D1, D2, E1, E3

Science

A1, A2, B1, F5

Technology

D1, D2, E2, F2

Materials List: 

Classroom Robot
Tape 

Stopwatch 
Ruler
Recording Notebook

ASKING Questions (One Revolution for Robot, One Circumvolution for Robot kind)

Summary: Students are asked multiple questions to trigger their interest in the project and help them to apply their knowledge of distance to the problem
Outline:

· Measure the time needed for the robot to travel five feet
· Measure the radius of the CEENbot tire

· Teach students the formulas 2πr and r=d/t 

· Determine the circumference of the tires and record

· Measure the time needed to travel 5 feet and record

· Multiply the time needed by 1056 (5ft×1056=1mile)
Activity: 


Learn to better understand formulas needed to measure distance and time, and the circumference of a circle. Then apply that to learn how much time and revolutions needed to travel to a destination. 

	Questions
	Possible Answers

	· How much time do you think the CEENbot will need to travel to the moon?
	 ANSWER

	· How many revolutions do you think the CEENbot need to reach the moon?
	ANSWER

	· How will an increase in radius of the tires effect the number of revolutions needed?  Why?
	As the radius of the tires increases the number of revolutions needed decreases, this is because the larger the radius is the larger the circumference will be. A larger circumference means more surface area covered per revolution.

	· How would an increase in the revolutions per minute (rpm) affect the r=dt (speed) formula of the CEENbot? Why?
	By increasing the rpm the speed of the robot will increase also, because as the rpm increases the rate increases….???MORE MORE MORE


Image Idea:  Students measuring the speed of the CEENbot

Lesson Folder File: Robot and ramp.jpg HUH??? HUH??? HUH??? HUH??
EXPLORING Concepts (One Revolution for Robot, One Circumvolution for Robot kind)
Summary: Students explore how to measure the speed and circumference of the CEENbot   

Outline:

· The students set two strips of duct tape five feet away
· Students record the time needed to travel five feet

· Students record the circumference of the wheels
Activity: 


Working with your classroom robot, assign students to groups each with their own certain jobs (timer, operator, and someone to measure the tape lines). The students then must drive their CEENbot over the line several times measure their time using the t=dr formula and record. Next finding the average (mean) of the times recorded. The students then compare their times. Finally multiply that time by 1056 to determine the time needed to travel one mile and record.  Use that number for their guide line. According to the number of students and/or CEENbots another set of students must divide into jobs to measure the circumference (someone to measure, someone to calculate) and record results. Next the students must compare their data.   

To provide formative assessments as students are exploring these concepts ask your students these questions:

1. Where you surprised by what you learned?
2. Do you think a car would need more revolutions?

3. Why or why not? 
Videoclip Idea:  Videoclip of students measuring the CEENbot movements
Lesson Folder File:CEENbot formula learning.mov
INSTRUCTING Concepts (One Revolution for Robot, One Circumvolution for Robot kind)
Note: The instructing concepts section will be provided by the instructional writing team. The final instructing content section may look different from the one shown below. This sample is provided here so that this sample lesson shows all A, E, I, O and U components.

Summary: Determine the amount of time and revolutions to travel to your destination
Outline:

· Define motion in terms of distance

· Define rate of motion (speed)

· Apply the formula d = rt 
· Define curcumfrence in terms of cm

· Apply the formula c=2πr

· Don’t forget units

Activity:


Ask your students whether they still think their prior estimation is correct, and to record their new estimation. Now have your students calculate the exact time and revolution needed to reach the set destination/s.   

ORGANIZING Learning (One Revolution for Robot, One Circumvolution for Robot kind)
Summary: Students use data tables that record the ramp angle, distance, time, and ramp surface to calculate the rate of motion (speed) of their classroom robot up a ramp. AVERAGE DATA
Outline:

· Collect data as the robot goes up a ramp

· Vary the ramp angle and surface friction

· Data includes angle, height, distance, and time

· Calculations could include speed and slope

· Graph data such as speed verses angle

Activity:


Students collect data about the motion of a classroom robot as it struggles to go up a ramp. Students will vary the angle of the ramp and possibly the type surface of the ramp or might modify the wheels of the robot. Students collect data using a data table similar to the attached worksheet or could use a spreadsheet program. Table headings should include angle of ramp, height of ramp, distance covered, time, speed, and ramp surface. Other data items could include rise and run of the ramp, slope of the ramp, or changes made to the robot wheels.


Students use the data to calculate the rate of motion (speed) using the formula d = rt where d is the distance, r is the rate of motion, and t is the time. Students could solve the formula for r to get the formula r = d / t. Students plot graphs of the data similar to those shown on the attached worksheet. Graphs could include speed verses angle (x, y) = (angle, speed) or speed verses height. Students should find that as the angle or height of the ramp is increased the speed of the robot will be reduced. A limiting point is reached when the frictional force between the wheels and the ramp can not overcome the component of gravity pulling the robot down the ramp. Expected results are included as a second page of the attached worksheet.

Worksheet Idea: A sample data table, blank graph, and a second page of expected results

Lesson Folder File: Robot and ramp data collection.doc

UNDERSTANDING Learning (One Revolution for Robot, One Circumvolution for Robot kind)
Summary: Students fill out a homework assignment using different variables for the formulas and written answers
Outline:

· Formative assessment of d = rt and speed

· Summative assessment of d = rt

· Summative assessment of tables and graphs

Activity:

Formative Assessment

As students are engaged in learning activities ask yourself or your students these types of questions:

1.   Were the students able to apply the d = rt formula and solve for speed? 
2.   Can students explain the meaning of speed?

Summative Assessment

Students will complete the following essay questions about the distance-rate-time formula:

1. Write a story involving the motion of a classroom robot where the distance can be calculated using the distance-rate-time formula.

2. Create a data table of the motion of a classroom robot that would show a constant rate of motion and make a graph of your data table.

3. Describe how you can tell the rate of motion is constant by looking at your data table and graph.

1. Students could answer these quiz questions as follows:

2. The classroom robot travels across the floor from Leo to Gina in 5 seconds. The robot's rate of motion (speed) across the floor is 12 centimeters per second.  The distance between Leo and Gina can be found using the distance-rate-time formula: d = rt = (12 cm/s)(5 s) = 60 cm.

3. The data table for the motion between Leo and Gina would be
Time (s)
Distance (cm)
1

12
2

24
3

36
4

48
5

60
To graph this data table put time on the x-axis and distance on the y-axis.

4. In a data table, when the distance is the same for equal time intervals the rate of motion is constant. For example the first second (0 to 1 s) the distance is 24 cm, and for the last 1 second (4 to 5 s) the distance is 60 cm - 48 cm = 12 cm. The graph of distance verses time makes a straight line when the rate of motion is constant. The rate of motion can be calculated for each row in the data table to show that the rate of motion is constant:
Time (s)
Distance (cm)

Rate of Motion (cm/s)
1

12


r = d / t = 12 cm / 1 s = 12 cm/s
2

24 
3

36


r = d / t = 36 cm / 3 s = 12 cm/s
4

48
5

60


r = d / t = 60 cm / 5 s = 12 cm/s
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