I. Objective and Standards

Objective- 

Day 1: Students will be able to able to determine an estimate for pi, calculate circumference using pi, radius or diameter, and name the formula for the circumference of a circle.

Day 2: Students will discuss the relationship between diameter, radius, and area in order to name the formula for the area of a circle and be able to calculate the area of a circle.

Standard for Sixth Grade:

Mathematics Standard- Measurement and Geometry

1.1 Understand the concept of a constant such as pi;know the formulas for the circumference and area of a circle.

1.2 Know common estimates of pi (3.14, 22/7)and use these values to estimate and calculate the circumference and area of circles; compare with actual measurements.

Day 1

II. Anticipatory Set

a. Focus Learner- Tell everyone we will be walking in circles today and take them outside to a dodge ball court or somewhere there is a circle.  Ask the students to stand in a circle if there are no circles.  The students will walk around the circle.  Ask someone what they just walked on is called in mathematical terms.  Then have them walk the diameter and radius and repeat the question.  Ask two different children to answer for each of the three mathematical terms.  If they are all correct move on to direct instruction.  If not spend some time reviewing math terminology and repeat the exercise until six people can answer the various terms correctly.

b. Establish Transfer to Past Learning- Students will be told that we will be reviewing circumference, radius, and diameter vocabulary in order to discover a special relationship between the circumference and the diameter or radius.

c. Establish Purpose- Students can be told that the purpose of the activity is to find out what that relationship is and what it is called.

III. Instruction

a. Strategy to Provide Information- Bring students back inside.  Divide students into groups of five.  Each group will get three different sized circles that they need to label 1-3.  They will also need string and rulers.  Each group should get a paper with three circles labeled 1-3, a space for noting the diameter, circumference, and what they get when they divide the circumference by the diameter.  Show students how to measure the diameter using the ruler and the circumference by surrounding with the string and then measuring the length of the string.  Then on the board write the circumference, diameter, and then divide the two.  The example of the board should look exactly like their worksheet.  Tell them to pay especial attention to the number they get when they divide circumference by diameter because we will be sharing the results for each circle whole class.

b. Check for Understanding- Ask three students to successively retell what the directions are.

IV. Guided Practice

a. Elicit Overt Responses that Demonstrate Behavior in Concept- Walk around the room to see if students are measuring correctly and coming up with reasonable numbers for pi.  Stop and ask questions if they are not measuring accurately.  If needed for having the activity go more smoothly, each student could be assigned a particular job- 3 Measurers, 1-Recorder, 1-Reporter.  Give them about twenty minutes.  After twenty minutes have the reporter or someone in the group come up and write the ratio of circumference to pi for the three circles in the group up on the board.  

b. Provide Specific Knowledge of Results- The numbers on the board should be fairly similar.  Discuss the results on the board.  Ask if anyone knows the name of the ratio they have just found.  Someone may answer pi since sixth grade is not the first time they should have seen the formulas for a circle.  If students do not know, tell them they have just found the constant pi.  Show them how Circumference= pi * diameter by changing C/d=pi by multiplying the diameter on both sides of the equation.  Also give them the formula 2*pi*r.  Give the students the most commonly used forms of pi (3.14, 22/7)   Give students the following vocabulary sheet so they can define the terms diameter, radius, circumference, and pi.  They can look these words up in the textbook to help them define the words. This sheet should have them define diameter, pi and its values, the formula for circumference, and radius.  The other words they will define tomorrow.  In addition, you may want to have them draw a picture of each picking a certain color for the part of the circle they are drawing.  For example, in the diameter box the part of the circle that is the diameter should be in red while the rest of the circle is blue.  After being checked, these sheets can be placed in the math resource section of their binders.  This vocabulary sheet needs to be completed independently. 

V. Closure

Review the formulas for pi.  To see if the students can apply the formula, do a couple of problems together, one with using 22/7 for pi and one with 3.14.  Also have the students see a problem that uses radius and one that uses the diameter.  Remind students to write down the correct unit of measurement.  Ask the students to solve the following problems:

1. Find the circumference of a circle with a diameter of 5m

2. Find the circumference of a circle with a radius of 1.9 cm.

Ask a student their answer for number one.  See how many agree or disagree.  If they are correct and many students have the same answer move on to number two.  If there seems to be confusion, go over 1 step by step and then proceed to number 2..

VI. Independent Practice

They will need to complete this worksheet.  Let them get started if there is enough time.  Those who finish early can complete unfinished work, read The Joy of Pi, or complete the accompanying challenge textbook page.

	Name _____________________________ 
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Circumference

To the nearest tenth, find the circumference. Use 3.14 for [image: image2.wmf]. 

	1.  

radius  =  

16

 in


	2.  

diameter  =  

26

 mm



	3.  

diameter  =  

87

 cm


	4.  

radius  =  

89

 ft



	5.  

diameter  =  

42

 ft


	6.  

diameter  =  

36

 in



	7.  

radius  =  

35

 cm


	8.  

radius  =  

43

 mm



	9.  

diameter  =  

48

 ft


	10.  

radius  =  

86

 mm



	11.  

diameter  =  

37

 cm


	12.  

radius  =  

8

 in



	13.  

diameter  =  

85

 in


	14.  

radius  =  

6

 mm



	15.  

diameter  =  

7

 ft


	16.  

radius  =  

90

 cm



	17.  

diameter  =  

77

 mm


	18.  

diameter  =  

22

 in



	19.  

radius  =  

60

 ft


	20.  

radius  =  

49

 cm


.  

VII. Assessment

Use the worksheet and the vocabulary to assess whether they can use the circumference formulas and know the common ratios of pi. 

Day 2

II. Anticipatory Set

a.Focus the learner- Have the students watch the movie whole class at http://www.brainpop.com/math/geometryandmeasurement/measuringcircles/preview.weml.   This movie will be an excellent review for yesterday and introduce the formula for the area of a circle.  This movie is about four minutes long.

b. Establish transfer from past learning- Tell students that yesterday we concentrated on circumference and today we will be focusing on area.  Also discuss why the units in the area are square units as opposed to in circumference where the units are not squared.  You may need to review perimeter and area with the students.

c. Establish a purpose: You will be exploring the relationship of the radius to the circumference and the area of a circle by doing a Harcourt Brace elab in the computer room.

III. Instruction

a.Strategy to provide information- Take the student to the elab and give each student a copy of the activity worksheet available at: http://www.harcourtschool.com/activity/elab2004/G6_PE_PDF/MNL00LBPE6018.pdf
 Give them a printed version of this but copy it without the oval and the information inside it at the bottom since it gives everything away.  Have them sign on and go to the corresponding elab activity at:

http://www.harcourtschool.com/activity/elab2004/gr6/18.html
Ask the students to work with a partner but complete their own worksheet individually and follow the step by step instructions.

b.Check for understanding:Have the students move the radius to 2 for radius and circumference and ask three students what they have for the circumference.  Ask if anyone disagrees.  Then do the same for the radius in the Radius/Area tab.

Ask students to complete five questions each from these two quizzes when they are finished with their worksheet:

3. http://www.mathgoodies.com/lessons/vol2/circumference.html
1. http://www.mathgoodies.com/lessons/vol2/circle_area.html
IV. Guided Practice

a. Elicit Overt Responses that Demonstrate Behavior in Concept-Ask a few students what they have answered for the Compare and Contrast question.  Discuss the answers.

b. Provide Specific Knowledge of Results-Ask students what happens to the area and circumference of a circle when the radius is doubled.  They can do this on the back of their activity sheet.  The teacher can provide the radii.  One circle can have a radius 3 in and the other 6 in.  Ask students to make a table that shows the Circumference and Area for each Circle in rows with the radius length as columns.  Ask a few different students to compare the circumferences of the two circles and the area.  They should answer that the circumference doubles but the area quadruples.  Have students go back to class and complete the vocabulary sheet from day 1 so they can explain what the area of a circle is and the formula.

Ask them to turn them in and let them know they will get them back the next day to put in their resource binders.

V. Closure

Review the formula for the area of a circle.  Have the students find the area of a circle with 3cm.  Ask a student the answer.  See how many students agree.  If enough students agree (about 80%) have them independently finish the following worksheet.  

VI. Independent Practice

Have students complete the following worksheet for homework.  They may get started now and complete as much as possible.  Those finished early can finish other work or make up some word problems about area and circumference that may be used in the test later.  The worksheet is available at:

http://www.edhelper.com/math/geometry390.htm
This worksheet also provides a review for circumference.  There are many problems on it so the teacher may want to assign only a few.  In addition to this the students may find the following discussion from Dr. Math about circumference and the area of a circle helpful. The students may want to keep it in their resource binders or take it home to help with their homework.  This discussion can be found at:

http://mathforum.org/library/drmath/view/62504.html
VII. Assessment

Use the edhelper math sheet answers to determine whether they can calculate the area and the vocabulary sheet to see it they know the formula for the area of a circle.  One possible problem for this lesson is students may get confused about squaring and may multiply the radius by two.  These students should be taken aside during independent practice and work on squaring numbers.

Vocabulary Sheet

Name:____________________________________________


Circumference:						Pi :           


Formulas:    						Commonly used ratios for pi:


						  


								 


Diameter:						Radius:


Area of a circle:					Formula for area of the circle:











