Mean, Median, Mode, Range, and Quartiles

with Linking Cubes

You will need a big box of linking cubes.

1. Tell students that they will be reaching in the box with one hand and pulling out as many linking cubes as possible.  Before they do this, have them estimate how many they think they can get.

2. Once the students have pulled out their cubes, have them count them.  Was their estimate accurate?  Did they overestimate or underestimate?  Have each student connect all of his or her cubes in one long tower.

3. Have them come up to the front of the class and get 4 more cubes.  These four cubes should be attached to the bottom of their tower (like a plus sign) to enable it to stand up.  These 4 additional cubes should not increase the length of a tower.  Stand all the towers in the chalk rail and sort them from shortest to longest.

4. To get the range, compare the tallest tower and the shortest tower.  The difference between their heights is the range.  (range = highest number – lowest number)  Put these two towers back in the chalk rail.

5. Is there a height that occurs more often than any other height?  If so, that number is the mode.  (The mode is the number that occurs the most often.)

6. To get the median, find the tower that is in the middle of the chalk rail.  If the number of towers is odd, then there will be one tower in the middle and its height will be the median.  If the number of towers is even, then there will be two towers in the middle.  To get the median, average these two heights.  (The median is the number “in the middle.”  About half the numbers are larger and about half the numbers are smaller than the median.)

7. To get the first quartile, denoted by Q1, find the tower that is in the middle of the towers that are to the left of the median tower.  (The first quartile is the median of the lower half of the data.) 

8. To get the third quartile, denoted by Q3, find the tower that is in the middle of the towers that are to the right of the median tower.  (The first quartile is the median of the upper half of the data.)

9. The second quartile, denoted by Q2, is the median.  The three quartiles divide the towers into four groups.  (About a quarter of the numbers are smaller than Q1.  About a quarter of the numbers are between Q1 and Q2.  About a quarter of the numbers are between Q2 and Q3.  About a quarter of the numbers are larger than Q3.)

10. To get the mean, take off cubes from the taller towers and put them on the shorter towers.  Keep doing this until all the towers are of equal height.  If there are no “remainder cubes,” then the common height is the mean.  Suppose you have 12 towers all with a height of 10 cubes and 5 “remainder cubes.”  Then the mean is 
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Linking Cube Statistics

1. I predict that I can get ___________ linking cubes out of the box.  Use only 1 hand!

2. When I did this experiment, I actually got ___________ linking cubes out of the box.  My prediction was  

a. exactly right                  b.    too big                       c.    too small
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3. Complete the frequency table below for all of our answers to question #2.     

Looking at our “towers”, what is the

4. range?  (the difference between the highest and lowest number)

5. mode?  (the number that occurs the most often)

6. median?  (the number in the “middle”)

7. first quartile?  (the median of the “lower half”)

8. third quartile?  (the median of the “upper half”)

9. second quartile?  (median)   

A box-and-whiskers plot shows five numbers:  the smallest value, the first quartile, the second quartile, the third quartile, and the largest value.  Make a box-and-whiskers plot below.

10. mean? (the average)
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