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INSTRUCTIONAL OBJECTIVES / STUDENT OUTCOMES:
· Students will measure the circumference and diameter of a variety of circular objects
· Students will organize the data in a table or chart
· Students will calculate pi using the ratio circumference to diameter (C/D).
MA.5.1.11
Develop fluency in addition, subtraction, multiplication, and division of whole numbers.
MA.5.2.1
Explore a variety of patterns with missing elements. 
MA.5.4.1
Estimate, measure, compare, order, and draw lengths of real objects in parts of an inch up to 1/8 of an inch and millimeters.

RATIONALE:  
This lesson is designed to calculate pi understanding that no matter the size or nature of the circular objects measured, the ratio of the circumference to the diameter will come out the same: pi.

ESSENTIAL QUESTION:
What is the difference between circumference and diameter?  Name some ways we measure each of these distances?  

MANAGEMENT FRAMEWORK: 

Students: (20) 5 groups of 4
· 5 stations with different circular objects
65 minute lesson
· 10 minutes - Teacher introduction and demonstration/introduction of vocabulary
· 25 minutes -  Group activity 
· 20 minutes - Regroup 

· 10 minutes - Closure/give assignment

TEACHING STRATEGIES / ACTIVITIES: 
Strategies used to teach material:
· Teacher demonstration/modeling - visual
· Grouping -tactile
· Problem Solving - written

PROCEDURES: 
Introduction: 
· What do these objects have in common? What are some ways we can measure all of these objects?  

· Introduce the vocabulary on the overhead – circumference, diameter, ratio, pi

(See Attach Vocabulary)
Activities:
· Five stations of three or four circular objects will be in place (See Attach List of Objects).  Put students in groups of four (already determined) – Each group member will have a role (See Attach Group Roles)
· Give each group a 30-cm string, 60-cm string, and a ruler or yardstick.
· Give each student a circular measurements worksheet (See Attach Worksheet 1).
· Read the column headings with them to make sure they understand the vocabulary
· Demonstrate circumference and diameter with an object.
· Explain to students that they are to work in their group to measure the circumference and diameter of the objects at each station using the circular measurements worksheet
· Demonstrate accurate ways of measuring and have a student come up to demonstrate
· Have students go to their stations – students shall proceed to the next station once they finished their measurements (students will be timed at each station – 4 minutes – Give them a 1 minute warning)
· Once stations complete, students sit with groups and look at their data.
· Choose one or two objects and ask for data from different groups.
· Pass out mystery ratio worksheet to each group (See Attach Worksheet 2).
· Using calculators, students figure out C/D for each object – use hundredths place
· After they figure out calculations, have them answer questions on the mystery ratio worksheet in their small group.
Closure:
· Discuss pi in nature – How does mother nature know how to grow a circular object?
· Have students write in their journal what they did in this activity and what they discovered.

ASSESSMENT OF STUDENT LEARNING:
· Students’ responses to introductory questions. (diagnostic)
· Observation of groups at stations. (formative)
· Evaluate circular measurements worksheet for organization of data in chart and calculations. (formative)
· Assess mystery ratio worksheet to check answers to questions. (summative)
· Have students write in journal to explain activity and what they discovered. (summative)
*Formative and summative assessment included in rating scales (See Attach Rating Scale)

MATERIALS / RESOURCES:
Students will need:






· Rulers or yardsticks (metric)




· Scissors

· Pencils
· String cut in 2 lengths - 30 cm and 60 cm

· Variety of circular objects to measure (see list attached)
· Calculators

· 2 worksheets: Circular measurements and mystery ratio (see attached)

· Clock

· Overhead projector

· Lesson was adapted from http://media.pearsoncmg.com








REFLECTION / SELF-EVALUATION: 
Students enjoyed lesson – understood the concept after many explanations.  We had a practice “lockdown” which interrupted the lesson for 20 minutes.  I had to cut the lesson short, so I excluded the short journal entry.  I need to work on transitions from a disruption back to an activity. 
