Exploring Box-and-Whisker Plots – Summary of Lesson

Box-and-whisker plots, or box plots, are useful graphs that can be used to show the distribution of values in a data set. The box plot below shows the distribution of the numbers of jumps made by students in Mrs. R’s class. 
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A box plot is constructed from the five-number summary of the data. The five-number summary includes the minimum value, maximum value, median, lower quartile, and upper quartile. 
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You know how to find the minimum value, maximum value, and median in a set of data. When a set of data is ordered from least to greatest, the first quartile (Q1) is the median of the ordered data values to the left of the median. The third quartile (Q3) is the median of the ordered data values to the right of the median. The diagram on the next page illustrates the five-number summary for of the numbers of jumps made by students in Mrs. R’s class and how they relate to the structure of the box plot.
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By displaying two or more box plots on the same scale, you can compare distributions. The box plots below allow you to compare the distributions of numbers of jumps made by students in each of Mrs. R’s and Mr. K’s classes.
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The minimum value, first quartile, median, third quartile, and maximum value divide a data distribution into four parts. 

1. About what percent of the data values in a distribution come before the median?
2. About what percent of the data values in a distribution come after the median? 
3.
About what percent of the data values in a distribution are in the box of a box plot? That is, about what percent are between the third and first quartiles? 

4.
About what percent of the data values in a distribution are before Q3? After Q3?

5.
About what percent of the data values in a distribution are after Q1? Before Q1+?

6.
About what percent of the data values in a distribution are located in between the median and the third quartile? Between the median and the first quartile?

7. 
What do you think the term quartile means in third quartile and first quartile?

8.
What kinds of comparison statements can you make Mrs. R’s and Mr. K’s class?

The length of the box is the distance between the first quartile (Q1) and third quartile (Q3). It is determined by subtracting Q3 – Q1. This value is called the interquartile range, abbreviated IQR. 

1.
What is the IQR for Mrs. R’s class? What does the IQR tell you about the numbers of jumps made by students in Mrs. R’s class?

2.
The five number summary for Mr. K’s class is: minimum = 1, first quartile = 17, median = 40.5, third quartile = 65, and maximum = 300. Find these numbers from the stemplot.  What is the IQR for numbers of jumps made by students in Mr. K’s class? 

Values in a data set that lie outside the overall pattern of a distribution are called outliers.  Using box plots, you can identify when a data value is considered an outlier. To do this, find the IQR for the data. Then outliers are data values that are either:

· greater than 1.5 times the IQR added to the third quartile (Q3 + 1.5 x IQR) or 

· less than 1.5 times the IQR subtracted from the  first quartile (Q1 – 1.5 x IQR). 

1.
Are there outliers in the numbers of jumps made by students in Mrs. R’s class? Explain your reasoning.

2.
Are there outliers in the numbers of jumps made by students in Mr. K’s class? Explain your reasoning.

3.
On a box plot, outliers are sometimes indicated with asterisks (*). Both pairs of box plots below show the distribution of the number of jumps in the two classes.
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a. In the first set of plots above, the whiskers extend from the box to the minimum and maximum values.  In the second set of box plots, called modified box plots, asterisks are used to indicate the outliers and the whiskers extend to the largest observed data value less than Q3 + 1.5 x IQR. What is this largest data value that is not an outlier? 

b.  Describe how you would construct a box plot if you wanted to show the outliers in the distribution.

Use the Lost Teeth Data Set.  Each person constructs a box plot for one class’ data.  Working as a team, 

· Discuss the similarities and differences you see in the four distributions.

· Which classes have outliers?  

· Why is 12 teeth lost an outlier in class B but not an outlier in class D?  Explain carefully, making sure you use the IQR of each class in your discussion.

· Why is there no middle line (median) in the box plot for class B?

· What comparison statements can you make about the four distributions of teeth lost using what you know about how to read box plots?

