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Methods for Teaching Middle School and Secondary Mathematics

Cooking up Statistics with Pizza Party
Introduction

This lesson is going to provide a reinforcement of the following topics mean, median, and mode, range and using this data to create scatter plots.  It is meant for sixth grade students.  The hook will begin by finding data on the delivery times of pizza places.  The guided notes will be derived from the game “Pizza Party”, a classic played by many school aged children.  This lesson is for a forty minute class period.  

Professional Standards
2000 NCTM Principles and Standards in School Mathematics

· Select, create, and use appropriate graphical representations of data, including histograms, box plots, and scatter plots.
· Discuss and understand the correspondence between data sets and their graphical representations, especially histograms, stem-and-leaf plots, box plots, and scatter plots.
NYS MST Standards/Performance Indicators 

· 6.S.5 Determine the mean, mode and median for a given set of data

· 6.S.6 Determine the range for a given set of data

· 6.S.7 Read and interpret graphs
Instructional Objectives

Following the conclusion of the lesson, students should be able to:

· Find the different measures of central tendency of a set of data

· Interpret scatter plots and histograms

· Have a better understanding foundational differences between mean and median

Instructional Protocol/ Itinerary 

First the instructor will begin by passing out the hook to students.  Students will have no more than five to ten minutes to complete the hook.  Next, the instructor will briefly review the hook, taking no more than five minutes.  Once the hook is complete, the instructor will pass out the materials for the guided notes and the “Pizza Party” activity.  The instructor will prompt the students to make their ideal pizzas, and then record the data from their pizza slices on the board to make a histogram.  Once all the information is collected from the students, they will calculate the mean, median, mode, and ranges of the classes’ favorite types of pizza slices.  Using technology the instructor will use the data collected from the students to create a scatter plot on Excel, and display it to the class.  The instructor will pass out a ticket out the door activity for the students, asking them about the two types of graphs that were created.    
Name__________________

What happened to 20 minute guarantees?


Jack and Josh have to make it to soccer practice in one hour.  They know that they have options for places that they can order dinner from.  Since they love pizza, they want to find the fastest pizza delivery times in town so that they can make it to practice on time.  
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Here are the several delivery times of some local pizza places (in minutes).

Ronny’s: 24, 38, 31, 27, 40, 21, 34, 19

John and Mary’s: 18, 69, 22, 27, 32, 25, 16, 25

Penora’s: 19, 42, 23, 42, 24, 39, 20, 25

Using the data above as a guide, which place do you think that they should order from?

How did you come to this conclusion?

For each pizza place, which measure of central tendency represents the data the best and why?

Ronny’s:

John & Mary’s:

Penora’s:
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Pizza Party is a classic children’s game where players take turns picking toppings and switching slices until one player fills their slice with toppings.  In the end, the players usually end up playing with the toppings and creating different types of slices.

Make a slice of pizza that has 6 toppings on it using the Pizza Party game.  Since there are 6 empty spots for individual toppings on your slice, fill these spots using only pepperoni, peppers, mushrooms or onions.  You can use as many or as few toppings as you would like however use at least two different toppings on your slice. 
For example:

3 pepperonis

2 peppers

1 onion

What are your six toppings?

_____ Pepperoni 
______ Pepper       ______ Onion
______ Mushroom     ____ Anchovies 

Now, using your toppings, mark your numbers on the graphs on the board

Record the Data from the entire class:

Pepperoni:

Pepper:

Onion:

Mushroom:

Anchovies:

Use the data collected from the class to complete the chart below

	Toppings
	Mean
	Median
	Mode
	Maximum
	Minimum
	Range

	Pepperoni
	 
	 
	 
	 
	 
	 

	Pepper
	 
	 
	 
	 
	 
	 

	Mushroom
	 
	 
	 
	 
	 
	 

	Onion
	 
	 
	 
	 
	 
	 

	Anchovies
	 
	 
	 
	 
	 
	 


Which measure of central tendency would you use to determine the most popular topping and why?

Did you notice any trends based on the mean and median scores? (Is one of these measures always higher than the other?)

What influence do our maxima (6) and minima (0) have on our data? Why?

Name: ___________________________

Exit Ticket

Suppose that the data set below is the amount of time that five students spent on homework last night.

Using the data set: 20, 20, 65, 52, 18

Calculate the mean, median, mode and range

Mean:

Median:

Mode:

Range:

Why do you think that the range is so large when the data set has such a small median?

TEACHER COPY

What happened to 20 minute guarantees?  
Jack and Josh have to make it to soccer practice in one hour.  They know that they have options for places that they can order dinner from.  Since they love pizza, they want to find the fastest pizza delivery times in town so that they can make it to practice on time.  

Here are the several delivery times of some local pizza places (in minutes).

Ronny’s: 24, 38, 31, 27, 40, 21, 34, 19

John and Mary’s: 18, 69, 22, 27, 32, 25, 16, 25

Penora’s: 19, 42, 23, 42, 24, 39, 20, 25

Using the data above as a guide, which place do you think that they should order from?

Ronny’s:                          
John & Mary’s:

Penora’s
Mean: 29.25              

Mean: 29.25


Mean: 29.25

Median: 27


Median: 25


Median: 24.5

Mode: 25


Mode: 25


Mode: 42

Range: 29


Range: 53


Range: 23

We can see that each pizza place has the same mean.  This indicates that students will have to use other measures to determine where to order from.  For example, Ronny’s has a range of 29 minutes!  This could mean that Ronny’s has inconsistencies in their deliveries or that they are a busier pizza place and have longer delivery times.      

How did you come to this conclusion?

Hopefully students will have looked at the data and noticed outliers or data that is repeated.  As this is a review lesson students may also have calculated the mean median and mode.   

For each pizza place, which measure of central tendency represents the data the best?  

Ronny’s: mean or median.  The mean and median are close and are a good center of the information.

John & Mary’s: median or mode.  There is one time, 69 minutes that would pull the mean up.  By using the median, we are using a measure that is not susceptible to outliers. 

Penora’s: median.  The majority or the data is lower than the mean.
                                                                      TEACHER COPY/EXAMPLE DATA   

                                            Pizza Party                                   


Pizza Party is a classic children’s game where players take turns picking toppings and switching slices until one player fills their slice with toppings.  In the end, the players usually end up playing with the toppings and creating different types of slices.

Make a slice of pizza that has 6 toppings on it using the Pizza Party game.  Since there are 6 empty spots for individual toppings on your slice, fill these spots using only pepperoni, peppers, mushrooms or onions.  You can use as many or as few toppings as you would like however use at least two different toppings on your slice. 
For example:

3 pepperonis

2 peppers

1 onion

0 Anchovies

What are your six toppings?

     1     Pepperoni 
        3    Pepper
      1    Onion
      1    Mushroom     0   Anchovies 
Now, using your toppings, mark your numbers on the graphs on the board

Record the Data from the entire class:

Pepperoni: 5, 5, 5, 4, 3, 5, 1, 2, 5, 0, 4, 0, 2, 1, 1

Pepper: 4, 2, 4, 1, 0, 1, 5, 3, 2, 1, 2, 1, 0, 2, 1

Onion: 0, 0, 0, 1, 2, 2, 4, 2, 0, 0, 1, 0, 3, 2, 3 

Mushroom: 2, 3, 4, 0, 1, 4, 2, 0, 3, 3, 0, 3, 1, 2, 5

Anchovies: 0, 0, 1, 2, 0, 1, 0,1, 0, 2, 1, 3, 0, 1, 1

	Toppings
	Mean
	Median
	Mode
	Maximum
	Minimum
	Range

	Pepperoni
	2.9
	3
	5
	5
	0
	5

	Pepper
	2.2
	2
	3
	5
	0
	5

	Mushroom
	1.9
	2
	1
	5
	0
	5

	Onion
	1.1
	1
	0
	4
	0
	4

	Anchovies
	0.87
	1
	0, 1
	     3
	     0
	     3


Which measure of central tendency would you use to determine the most popular topping and why?

Mode is a good representation because with this amount of data, we have that the means are all relatively close to each other.  Using the mode gives us that most students wanted 5 pepperonis or 3 mushrooms etc. 
Did you notice any trends based on the mean and median scores? (Is one of these measures always higher than the other?)

The median is not a very good measure for this data because the medians do not have a lot of variety.  The means and medians however are fairly close to each other.
What influence do our maxima (6) and minima (0) have on our data? Why?

Our maxima and minima are about the same because we are obviously going to have variety in the likes and dislikes of pizza toppings. The maxima and minima in this data have effects on specific data.  For example, pepperoni has a higher mean, median and mode, because of the maxima.
TEACHER COPY

Name: ___________________________

Exit Ticket

Suppose that the data set below is the amount of time that five students spent on homework last night.

Using the data set: 20, 20, 65, 52, 18

Calculate the mean, median, mode and range

Mean:
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Median: 18 20 20 52 65
              =20

Mode: 20
Range: 65-18=47
Why do you think that the range is so large when the data set has such a small median?

There are outliers which would pull the range to be a higher number.  
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