Identifying the Mode, Range, and Median

One way to describe what is typical, or average, about a set of data is to give the value that occurs most frequently. For example, here is a graph about heights of twenty-two 3rd grade students.

Heights of Students in 3rd Grade
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The height of 54 inches occurs most frequently. Six students have heights of 54 inches. Notice that 54 inches has the highest stack of dots in the dot plot. We call the value that occurs most frequently the mode of the data set. 

When describing a data set, it is also helpful to give the lowest value and the highest value that occur. We can say that the data vary from 50 inches to 60 inches. The range is the difference between the maximum and minimum values or 10 inches.

Another way to describe what is typical is to give the midpoint, or the median, of the data set.  It is computed based on the identification of a data value or the average of two data values but the median is not a data value in the data set.

There are several ways to find the median of a set of data. 

1.
Initially, list all the data values in order from minimum to maximum values:

50   52   52   53   53   54   54   54   54   54   54   55   55   55   56   56   58   58   59   59   59   60

a. How would we find the median of these data?

b. Suppose a new student joined the class and has a height of 60 inches. What is the median now?

c. Puzzlers (Use the original data set for each problem):

i. Can you remove eight heights and keep the median the same?

ii. Can you remove eight heights and have the median increase?

iii. Can you remove eight heights and have the median decrease?

2.
Another way students try to compute the median is by using the data displayed in  a graph. They use the same strategy (cross out data values on either end) as they did when the listed the heights in order from the minimum to maximum values. 

However, there is a problem if this strategy is implemented incorrectly.  What is this problem?
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3.
Yet another way to find the median is to first consider the total number of data values in a distribution.  For example, in the graph above of 3rd grade heights, there are 22 students represented. If the median is the midpoint of an ordered distribution of data values, how many data values will be on either side of the median?  How can you use this information to find a quick strategy for locating the median in a distribution of data?

Looking at our data:

· Consider our participant data set on heights. What is the mode? Median? Range?  

· How do our heights compare with the heights of the 3rd grade students? Are we taller or shorter? How much taller or shorter?
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Making a Stem-and-Leaf Plot

A stem-and-leaf plot looks something like a stem with leaves. It is sometimes simply called a stem plot.

Below are data about the heights in centimeters of 32 MBA Male Basketball Players.

211, 203, 193, 216, 211, 198, 203, 178, 191, 211, 183, 201, 201, 201, 185, 206, 198, 191, 188, 206, 191, 211, 193, 196, 198, 185, 226, 208, 218, 203, 203, 190
To make a stem plot, begin by looking at the data values. Ignore the ones digits and look at the remaining digits of the numbers. These digits will make up the “stem.” For these data, the stem will be made up of the hundreds/tens digits from the data values. Since, the MBA height data vary from 178 cm to 226 cm travel, the stem will be the digits: 17, 19, 20, 21, 22 (from 170 to 220). Make a vertical list of the hundreds/tens digits in order from smallest to largest, and draw a line to the right of the digits to separate the stem from the “leaves.”

The “leaves” will be the ones digits. For each data value, you add a leaf next to the appropriate tens digit on the stem. For example, the first data value is 211 cm. You show this by writing a 1 next to the stem of 21. The next value is 203 cm. Indicate this by writing a 3 next to the stem of 20.

Make the stem plot for the data above. Compare it to the one on the left below. After you have added leaves for all the data values, redraw the plot, listing the ones digits (the leaves) in order from smallest to largest. Compare your new stem plot to the one on the right below. 
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a. What can you say about the heights of this group of NBA Basketball players?  

b. Can the mode, range, and median be found for these data? Why or why not?  If so, what are these statistics?  Do they help you respond to part a?







