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Key Concepts

Displaying Data
Objective Teach students to make a box-and-whisker plot to describe a

set of data.

Note to the Teacher In this lesson, students will learn how to
construct a box-and-whisker plot to display a set of data. They will
also learn how to interpret a box-and-whisker plot. Constructing
these plots is a step-by-step process. Therefore, it may be best to
work through an example as a class. Begin with the following
example.

Constructing a Box-and-Whisker Plot

Example 1 The test scores of the students in Ms. Slaven’s math class
are listed below. Construct a box-and-whisker plot to
display the data.

75, 81, 83, 68, 88, 93, 71, 84, 70, 62, 53,
98, 83, 92, 99, 61, 64, 73, 76, 80, 90, 62,

Solution Step 1
Arrange the values in order from least to greatest.

53, 61, 62, 64, 68, 70, 71, 73, 75, 76, 80,
81, 83, 83, 84, 88, 90, 92, 93, 98, 99, 80,

Step 2
Find the median and upper and lower quartiles. The median
is the number in the middle when the data are arranged in
order from least to greatest. There are 21 numbers. So, the
median is the eleventh largest number. In this case, it is 80.

53, 61, 62, 64, 68, 70, 71, 73, 75, 76, 80, 81, 83, 83, 84, 88, 90, 92, 93, 98, 99
↑

median

To find the lower quartile, find the median of the lower half

of the data. In this case, the lower quartile is �68 �

2
70

� or 69.

To find the upper quartile, find the median of the upper half

of the data. In this case, the upper quartile is �88 �

2
90

� or 89.
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lower half upper half
53, 61, 62, 64, 68, 70, 71, 73, 75, 76, 80, 81, 83, 83, 84, 88, 90, 92, 93, 98, 99

↑ ↑ ↑
lower quartile median upper quartile

Step 3
Draw a number line for the range of the values. Above the
number line, mark points for the extreme, median, and
quartile values. The highest and lowest values in a set of
data are called the extreme values.

                                   

50 55 60 65 70 75 80 85  90  95 100

Lower Extreme Median Upper ExtremeUQLQ

50 55 60 65 70 75 80 85  90  95 100

Step 4
Draw a box that contains the quartile values. Draw a vertical
line through the median value. Then extend the whiskers
from each quartile to the extreme data points.

Refer to the drawing above. The middle half of the values
and the median lie within the box. The length of the box
represents the interquartile range and the length of the
entire diagram from one end of the whisker to the other
represents the range of values. From this diagram, we can
determine if there are any outliers. An outlier is a value of
data that is more than 1.5 times the interquartile range from
the quartiles.

Now is a good time to give students a problem in which they need
to find these values given a box-and-whisker plot.

Example 2 The box-and-whisker plot below shows the heights in
inches of the eleven girls on the Parkview High girls’
softball team.

50 55 60 65  70 75
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Find the range, the median, the upper and lower quartiles,
and the interquartile range. Are there any outliers?

Solution The greatest value in this data set is 74. The least value is
59. So, the range of values is 74 � 59 or 15. The median is
68. The upper quartile, which is displayed at the right-hand
edge of the box, is 71. The lower quartile, which is
displayed at the left-hand edge of the box, is 65. The
interquartile range is 71 � 65 or 6.

To determine if there are any outliers, first multiply the
interquartile range by 1.5.

6 	 1.5 � 9

Since the result is 9, an outlier would be a value that is
greater than 9 plus the upper quartile, or less than 9
subtracted from the lower quartile. The upper quartile is 71,
and the lower quartile is 65. Since 71 � 9 � 80 and 65 � 9 �
56, the limits for the outliers are 56 and 80. There are no
outliers in the data.

Note to the Teacher You may wish to discuss with students the
other graphs that are often used to present data. These include line
graphs, pictographs, circle graphs, and comparative graphs.

End of
Lesson




