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	Brief Summary of Unit (including curricular context and unit goals):
Students will be able to use an NXT robot to calculate an approximation for pi. This will be done using the robot to collect a data sample. The students will then use the statistical methods described in the Virginia SOL for sixth grade to derive a single estimate for pi to one decimal place.




Stage 1: Identify Results
	Concepts: pi, circumference, measurement, mean, median, mode


	Established Goals (National and State Standards):
Virginia Standards of Learning:
Measurment
6.12
The student will 
a) solve problems involving the circumference and/or area of a circle when given the 
diameter or radius; and 
b) derive approximations for pi (Π) from measurements for circumference and 
diameter, using concrete materials or computer models.
Probability and Statistics
6.19
The student will describe the mean, median, and mode as measures of central tendency, 
describe the range, and determine their meaning for a set of data.



What understandings are desired?                   What essential questions will be considered?
	Students will understand:
~how to estimate pi to one decimal place.
~the formula for circumference of a circle.
~the definition of a diameter.
~measurement in centimeters.

	~How can pi be estimated?
~What is the formula for the circumference of a circle?
~How do I program the robot to move?



What key knowledge and skills will students acquire as a result of this unit?
	Students will know:
~the circumference formula.
~pi to one decimal place

	Students will be able to:
~estimate the value of pi to one decimal place.
~state the mean, median, and mode of a data set.


Stage 2: Assessment Evidence
	Performance Task(s): 
   In the process of completing this lesson students will need to measure distances in centimeters, use the circumference formula to calculate an approximation for pi, and be able to state the value of pi to one decimal place.

	Other Evidence:
~The student will be able to answer questions about mean, median, mode, range, and use the correct value of pi on test and quizzes.



Stage 3: Learning Plan
	Unit Outline 
Materials:
~An NXT Robot
~Computer with programming software 
~A USB cable / Bluetooth connection 
~At least three different sets of robot wheels
~Ruler that measures centimeters
~Masking Tape
~Copies of the attached worksheet

~Data collection chart


	Procedures:
1. Divide your class into groups of two or three.
2. Have a robot already assembled and a computer for each group. Alternatively, have one robot and computer set-up so that each group will take a turn while the rest of the class is working on another assignment.
3. Have students place a set of identical wheels on the servo motors of the robot, measure the diameter in centimeters to the tenths place, and record the measurement on the chart.
4. Have the group place the robot on the ground.
5. The group will then place a piece of tape on the ground right where a powered tire touches the ground and a small piece of tape on the tire where the tire touches the ground.
6.  The students will then need to discover how to program the robot to move forward so that the tire makes one full rotation. This will be evidenced by the tape on the tire.
7. Once the group is successful with having the tire of the robot make one full rotation, have them measure the distance that the robot traveled to the tenths place and record the measurement on the chart.
8. Have each group repeat steps three through seven with each set of wheels twice.
9. After the groups have finished collecting the data from the robot they can fill in the last column of the table and answer the questions.


	Extension Activity
1. Have all the groups place their answers from the last column on a large chart or projected spreadsheet in the front of the room. Calculate the mean of the last column. Is the answer more accurate?
2. Have students look-up how to calculate an arc length of a circle.

3. Look-up the Law of Large Numbers and discuss the relevance to this lesson.


	Academic Support
Describe in detail how students with academic challenges can be supported as they learn the content.
1. The teacher may want to give students a lesson on measurement before this lesson.
2. A teacher's aid could be place at the “robot station” to assist groups.
3. The teacher could program the robot ahead of time.



My Robot Can Make Pi                                                          Name: ______________________
                                                                                                Date: ______________________
My Data Collection Sheet
My Data
Measure to the tenths place.

	 Diameter (cm)
	One Rotation Distance (cm)
a.k.a  circumference
	 Circumference/Diameter
rounded to the tenths place

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


My Friends' Data
	 Diameter
	One Rotation Distance 
(circumference)
	 Circumference/Diameter
rounded to the tenths place

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


1. Place data from the “Circumference/Diameter” column in order from smallest to largest.
2. State the median, mode and range of the data from question one.
3. What is the unit of measurement for the values in the “Circumference/Diameter” column? Why?
4. Calculate the mean of the data from question one and round to the tenths place.
5. How close is your answer from question three to the value of pi?
6. What could have caused your answer from question three to not be close to the value of pi?
7. Why do you suppose your answer would never get closer than the tenths place?
