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Learning Objectives and Chapter Summary

1.  Students should understand the purpose of measuring central tendency.

Because central tendency serves two purposes (identifying the center of the distribution 
and identifying the best representative score), no single measure is always best for both 
purposes.  Therefore, there are three methods for measuring central tendency.  At times, 
one of the three measures is sufficient but occasionally two are three are used together to 
obtain a complete and accurate description of the distribution (See Figure 3.1).
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2.  Students should be able to define and compute each of the three measures of central tendency. 

It may seem obvious, but remind students that two values are needed to compute the 
mean: the number of scores and the sum of the scores.  They need to obtain both of these 
values before the mean can be computed.  Most students find that the median and the 
mode are easier to compute if a distribution is displayed in a frequency distribution 
histogram.

3.  Students should understand how the mean is affected when a set of scores is modified (a new 
score is added, a score is removed, or a score is changed).

Before attempting to compute the mean, students should be able to visualize what is 
going to happen.  Remind them that the mean is the balance point and they can visualize 
the original distribution as a set of blocks on a see-saw that is balanced at the mean.  The 
modification involves adding a new block, taking away a block, or moving a block.  In 
any case, they should be able to see how the modification affects the balance.

Again, the key to calculating the mean is to find the number of scores (n) and the sum of 
the scores (ΣX).  Students first need to determine exactly how the modification affects the 
number of scores.  Then, they must determine how the modification affects the sum of 
the scores.  Once these two values are determined, the mean is easy.

4.  Students should understand the circumstances in which each of the three measures of central 
tendency is appropriate.

Most of the time, the mean is the preferred measure, especially if the scores are numerical 
values.  The median is most commonly used in situations where the mean can be 
calculated but the calculated value is not a good representative score.  Typically, this 
occurs with skewed distributions or when a distribution has a few extreme scores (often 
called outliers).  The mode is the only measure available for non-numerical (nominal) 
data.  It also is used as a supplemental measure (along with the mean) to help describe the 
shape of a distribution.

5.  Students should understand how the three measures of central tendency are related to each 
other in symmetrical and skewed distributions.

Of the three measures, the mean is the one that is most affected by extreme scores.  Thus, 
the mean is displaced toward the extreme scores in the tail of a skewed distribution.  If 
you begin with a skewed distribution and change a score in the tail so that it becomes 
even more extreme, only the mean will be affected by the change.
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6.  Students should be able to draw and to understand figures/graphs that display several different 
means (or medians) representing different treatment conditions or different groups.  

Line graphs are typically used when the treatment conditions or groups correspond to 
numerical values (interval or ratio scales).  Otherwise, bar graphs are used to display the 
means.

Other Lecture Suggestions

1.  The mean can be introduced as the “average” that students already know how to calculate.  
For example, ask students to find the average telephone bill if one month is $20 and the next 
month is $30.  Everyone gets this right.  Now, add a third month with a bill of $100.  Many 
students will tell you that the mean is now $75.  This is a good chance to introduce the formula 
for the mean, showing that the total cost (ΣX = $150) is divided over three (n = 3) months.

2.  Sketch a simple histogram and label the values along the X axis using 1, 2, 3, 4, and 5.  Ask 
the students what will happen to the distribution if you add 10 points to every score.  Answer: 
The whole distribution moves 10 points to the right.  (You can keep the same sketch, simply re-
label the values on the X axis to 11, 12, 13, 14, and 15.)  Note that the mean (middle) has shifted 
10 points to the right.  

Go back to the original distribution and ask what would happen if every score were 
multiplied by 10.  This time the 1s become 10s, the 2s become 20s, and so on.  Again, you can 
keep the same sketch, simply re-label the values on the X axis to 10, 20, 30, 40, and 50.  After 
multiplying, the mean (that used to be at 3) is located at 30 (10 times bigger).  

3.  The idea that the mean is not always a central, representative value can be demonstrated by 
starting with a simple, symmetrical distribution consisting of scores 1, 2, 3, 4, and 5 with 
frequencies of 1, 2, 4, 2, and 1, respectively.  Just looking at the frequency distribution 
histogram, it is easy to see that the mean is 3, but you can also demonstrate that the n = 10 scores 
add up to ΣX = 30.  

Now, move the score at X = 5 to a new location at X = 55 and have students find the new 
mean (adding 50 points to one score adds 50 points to the total, so ΣX is now 80 and the mean is 
8).  Note that the new mean, 8, is not a representative value.  In fact, none of the scores is located 
around X = 8.  Finally, you can introduce the median using the original distribution (Median = 3) 
and then see what happens to this measure of central tendency when X = 5 is moved to X = 55 
(the median is still 3).  The median is relatively unaffected by extreme scores.
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Exam Items for Chapter 3

Multiple-Choice Questions

1.  (www)  What is the mean for the following sample of scores?
     Scores: 1, 4, 5, 10

a. 20
b 10
c. 5
d. 4

2.  What is the mean for the following scores?    Scores: 1, 6, 14
a.  3
b.  6
c.  7
d.  10.5 

3.  A population of N = 6 scores has ΣX = 30.  What is the population mean?
a.  180
b.   30
c.   15
d.     5

4.   For the population of scores shown in the frequency distribution table, the mean is ____.
a.  15/5 = 3       X     f  

         b.  15/10 = 1.50                                            5    2
c.  29/5 = 5.80                                              4    1
d.  29/10 = 2.90                                            3    3
                                                                     2    2
                                                                     1    2
                                                                     

5.  What is the mean for the population of scores shown in the frequency distribution table? 
a.  15/5 = 3     X    f  

         b.  15/12 = 1.25 5    1                                 
c.  32/5 = 6.60  4    2                                     
d.  32/12 = 2.67  3    3                               
 2    4                                                         

              1    2                                             
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6.   A population with a mean of μ = 6 has ΣX = 42.  How many scores are in the population?
a.  N = 7
b.  N = 252
c.  N = 6/42 = 1/7
d.  cannot be determined from the information given

7.   (www)  A sample of n = 5 scores has a mean of M = 12.  What is ΣX for this sample?
      a.  12/5 = 2.40
      b.  5/12 = 0.417
     c.  5(12) = 60
      d.  cannot be determined from the information given

8.  After every score in a sample is multiplied by 3, the mean is calculated and found to be M = 
21.  What was the mean for the original scores?
      a.    7
      b.  21
     c.  63

d. cannot be determined from the information given 

9.   (www)  A population has a mean of µ = 30.  If 3 points are added to each score, what is the 
mean for the new distribution?
     a.  27
      b.  30
      c.  33
      d.  cannot be determined from the information given

10.  One sample with n = 4 scores has a mean of M = 12, and a second sample with n = 6 scores 
has a mean of  M = 8.  If the two samples are combined, what is the mean for the combined set 
of scores?

a.   4.8
b.   9.6
c. 10.0
d. 19.2

11.  (www) A sample of n = 8 scores has a mean of M = 10.  After one score is removed from 
the sample, the mean for the remaining score is found to be M = 11.  What was the score that 
was removed?

a.   X = 3
b.  X = 7
c.  X = 8
d.  impossible to determine from the information provided
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12.  A sample of n = 6 scores has a mean of M = 5.  One person with a score of X = 12 is added 
to the distribution.  What is the mean for the new set of scores?

a.  M = 5
b.  M = 6
c.  M = 7
d.  M = 8

13.   In a sample of n = 6 scores, the smallest score is X = 3, the largest score is X = 10, and the 
mean is M = 6.  If the largest score is changed from X = 10 to X = 22, then what is the value of 
the new mean?

a.  The mean is still M = 6
b.  The mean is M = 7
c.  The mean is M = 8
d.  impossible to determine from the information given

  
14.   A distribution of scores has a mean of μ = 50.  One new score is added to the distribution 
and the new mean is found to be μ = 48.  From this result you can conclude that the new score 
was _____.

a.  greater than 50
b.  less than 50
c.  equal to 48
d.  cannot answer from the information given

15.  (www)  Which of the following actions will always change the value of the mean?
a.  changing the value of one score
b.  adding a new score to the distribution
c.  removing a score from the distribution
d.  All 3 of the other choices are correct.

16.   A set of N = 10 scores has a mean of µ = 50.  If 20 points are added to one of the scores, 
what is the new value for the population mean?

a.   50
     b.   51

c.   52
d.   70

17.  A sample has a mean of M = 40.  If 10 points are added to one of the scores, what is the new 
value for the sample mean?

a.  still 40
b.  41
c.  50
d.  cannot be determined from the information given
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18.  (www)  A sample has a mean of M = 86.  If one new person is added to the sample, what 
effect will it have on the sample mean?

a.  The sample mean will increase.
b.  The sample mean will decrease.
c.  The sample mean will remain the same.
d.  cannot be determined from the information given

19.  A sample of n = 5 scores has a mean of M = 8.  One new score is added to the sample and 
the new mean is calculated to be M = 9.  What is the value of new score?

a.  X = 5
b.  X = 9
c.  X = 14
d.  X = 54

20.  A population of N = 10 scores has a mean of μ = 6.  After one score is removed, the mean is 
found to be M = 5.  What is the value of the score that was removed?

a.  X = 10
b.  X = 5
c.  X = 3
d.  X = 15

21.  One sample has n = 4 scores and M = 10.  A second sample has n = 6 scores and M = 5.  If 
the two samples are combined, then what is the mean for the combined sample?

a.  70/4 = 17.5
b.  70/6 = 11.67
c.  70/10 = 7
d.  cannot be determined with the information given

22.  (www)  A sample of n = 4 scores has a mean of M = 8.  If one new score with a value of     
X = 3 is added to the sample, what will be the value for the new mean?

a.  M = 7
b.  M = 8
c.  M = 8.75
d.  cannot be determined with the information provided

23.  A population of N = 7 scores has a mean of µ = 10.  If one score with a value of X = 4 is 
removed from the population, what is the value for the new mean?

a.  70/6
b.  66/7
c.  66/6 = 11
d. cannot be determined from the information given
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24.  In a population of N = 6, five of the individuals all have scores that are exactly 1 point above 
the mean.  From this information, what can you determine about the score for the sixth 
individual?

a.  It is also above the mean by 1 point.
b.  It is below the mean by 1 point.
c.  It is below the mean by 5 points.
d.  There is not enough information to describe the 6th score.

25. (www) What is the value of the median for the following set of scores?
a.  6
b.  6.5                             Scores: 1, 3, 4, 6, 7, 8,  12, 23
c.  7
d.  64/8 = 8

26.  What is the median for the following set of scores?
a.   4

     b.   6          Scores:  1, 2, 6,  11, 17
c.   8.5
d.   8

27.   What is the median for the population of scores shown in the frequency distribution table? 
a.  2.5     X    f  

         b.  3 5    1                                 
c.  3.5 4    2                                     
d.  4  3    3                               
 2    4                                                         
              1    2                                             

                                                          
28.  Which of the following statements cannot be true for a distribution of scores?

a.  60% of the scores are above the mean.
     b.  60% of the scores are above the median.

c.  60% of the scores are above the mode.
d.  All of the other options are false statements.

29.  What is the mode for the following sample of n = 8 scores?  Scores:  0, 1, 1, 1, 2, 2, 3, 3
a.  1
b.  1.5
c.  13/8 = 1.625
d.  3
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30.   What is the mode for the population of scores shown in the frequency distribution table? 
a.  2      X    f  

         b.  3 5    1                                 
c.  3.5 4    2                                     
d.  4  3    3                               
 2    4                                                         
              1    2                                             

31.  Which of the following statements cannot be true for a distribution of scores?
a.  No one has a score exactly equal to the mean.
b.  No one has a score exactly equal to the median.
c.  No one has a score exactly equal to the mode.
d.  All of the other options are false statements.

32.  A researcher measures eye color for a sample of n = 50 people.  Which measure of central 
tendency would be appropriate to summarize the measurements?

a.  mean
b.  median
c.  mode
d.  any of the three measures could be used

33.  A researcher is measuring the amount of time needed to solve a set of anagrams for a sample 
of n = 15 students.  However, one of the participants fails to solve the problems so the researcher 
has an undetermined score.  What is the best measure of central tendency for these data?

a.  the mean
     b.  the median

c.  the mode
d.  Central tendency cannot be determined for these data.

34.  One item on a questionnaire asks students how many times in a typical week they eat at a 
fast-food restaurant.  The responses for a sample of n = 10 students are summarized in the 
frequency distribution. What is the best measure of central tendency for these data?

a.  the mean            X          f
     b.  the median                5 or more 2

c.  the mode 4 3
d.  Central tendency cannot be determined for these data. 3 2

2 1
1 1
0 1
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35.  (www) A population of scores has a mean of µ = 26, a median of 23, and a mode of 22.  
What is the most likely shape for the population distribution?

a.  symmetrical
b.  positively skewed
c.  negatively skewed
d.  cannot be determined from the information given

36.  For a perfectly symmetrical distribution with µ = 30, what is the most probably value for the 
mode? 

a.  30
b.  greater than 30
c.  less than 30

      d.  cannot be determined from the information given

37.  (www)  For a negatively skewed distribution with a mean of M = 20, what is the most 
probable value for the median? 

a.  greater than 20
b.  less than 20
c.  20 
d.  cannot be determined from the information given

38.  For a negatively skewed distribution with a mode of X = 25 and a median of 20, what is the 
most likely value for the mean?

a.  greater than 25
b.  less than 20
c.  between 20 and 25
d.  cannot be determined from the information given

39.  A distribution is positively skewed.  Which is the most probable order, from smallest to 
largest, for the three measures of central tendency?

a.   mean, median, mode 
     b.   mode, median, mean 

c.   mean, mode, median 
d.   median, mean, mode 

40.  For a perfectly symmetrical distribution with a median of 30, what is the value of the mean?
a.  30
b.  greater than 30
c.  less than 30
d.  cannot be determined from the information given
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True/False Questions

41.  A student takes a 10-point quiz each week in statistics class.  If the student’s quiz scores for 
the first three weeks are 2, 6, and 10, then the mean score is M = 9.

42.  A sample of n = 6 scores has ΣX = 48.  This sample has a mean of M = 8.

43.  A sample of n = 8 scores has a mean of M = 16.  For this sample ΣX = 2.

44.   A sample with a mean of M = 20 has ΣX = 120.  There are n = 6 scores in the sample.

45.  For the scores in the following frequency distribution table, the mean is M = 3.
X     f
4  1

     3  4
     2  2

46.  The mean is considered to be the “balance point” for a distribution because exactly half of 
the scores are located above the mean and exactly half are below the mean.

47.   In a sample of n = 3 scores, two scores are each below the mean by 2 points.  The third 
score is above the mean by 4 points.  

48.   A sample has a mean of M = 40.  If a new score of X = 55 is added to the sample, then the 
sample mean would increase.

49.   A sample has n = 7 scores with a mean of M = 7.  If one individual with a score of 
X = 1 is removed from the sample, the new mean will be M = 8.

50.   After adding 6 points to every score in a sample, the new mean is found to be M = 18.  The 
mean for the original sample was M = 24. 

51.  Adding a new score to a distribution will always change the value of the mean.

52.  Changing the value of a score in a distribution will always change the value of the mean.

53.  A sample of n = 6 scores has a mean of M = 9.  If one individual with a score of X = 4 is 
removed from the sample, the new mean will be M = 10.
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54.  A sample of n = 7 scores has a mean of M = 5.  After one new score is added to the sample 
the new mean is calculated to be M = 6.  The new score was X = 13.

55.  A sample of n = 8 scores has a mean of M = 20.  After one score is removed from the 
sample, the mean is calculated to be M = 23.  The removed score must have a value greater than 
20.  

56.  For any distribution of scores at least one individual will have a score exactly equal to the 
mean.

57.  A sample of n = 10 scores has a mean of 50.  A second sample has n = 5 scores and 
M = 60.  If the two samples are combined, the combined sample mean will be greater than 55.

58.   For a 100-point exam, a score of X = 65 is definitely above the median.  

59.  If a sample has an odd number of scores, at least one individual will have a score exactly 
equal to the median.

60.  For a distribution with one or two extreme scores, the median is usually a more 
representative value than the mean.

61.  A sample has n = 5 scores:  2, 4, 5, 8, and 11.  The median for the sample is 6.5.

62.  For a set of scores measured on an ordinal scale, the median is the preferred measure of 
central tendency.

63.  There are situations for which it is either impossible to compute a mean or the mean does not 
provide a central, representative value.

64.  It is impossible for the value of the mode to be greater than the value of the mean.

65.  It is possible for a distribution to have more than one mode.

66.  It is possible to have a distribution of scores where no individual has a score exactly equal to 
the mode.

67.  A distribution of scores has a mean of 50, a median of 53, and a mode of 56.  Based on this 
information it appears that the distribution is negatively skewed.

68.  If a negatively skewed distribution has a mean of 50, then the median and the mode are both 
probably greater than 50.
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69.  For a negatively skewed distribution, the mean usually has a larger value than either the 
median or the mode.

70.  For a severely skewed distribution, the median often provides a better measure of central 
tendency than the mean.

Other Exam Items

71.   What is the purpose for obtaining a measure of central tendency?

72.   Explain why it is necessary to have more than one standard procedure for defining and 
measuring central tendency.

73.  Compute the mean, median, and mode for the set of scores shown in the following frequency 
distribution table.

       X    f  
       7    1
       6    2
       5    3
       4    4
       3    1
       2    0
       1    1

74. (www) Find the mean, median, and mode for the set of scores in the following frequency 
distribution table.

X     f
                         5     1

4     1
3     2
2     5
1     1

75.  For the following sample of scores:   1, 1, 2, 2, 2, 2, 4
a.  Find the mean, median, and mode.
b.  If a new individual with a score of X = 2 is added to the sample, what happens to the 
     values for the mean, the median, and the mode?
c.  If the score X = 4 in the original distribution is changed to X = 11, what happens to the 
     values for the mean, the median, and the mode?
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76.   Find the mean, the median, and the mode for the set of scores in the frequency distribution 
histogram below.

       4 │              ┌─────┐               
    │              │     │

       3 │        ┌─────┼─────┤       
     f   │        │     │     │
       2 │        ├─────┼─────┤         

    │        │     │     │
       1 │  ┌─────┼─────┼─────┼─────┬─────┐

    │  │     │     │     │     │     │
    └──┴─────┴─────┴─────┴─────┴─────┴── X
          1     2     3     4     5

77.   A set of n = 6 scores has a mean of M = 10.  Another set of scores has n = 4 and  
M = 15.  If these two sets of scores are combined, what is the mean for the combined group?

78.  A sample of n = 7 scores has a mean of M = 6.  If one score with a value of X = 12 is 
removed from the sample, what is the mean for the remaining scores?

79.  A sample of n = 6 scores has a mean of M = 10.  One new score is added to the sample and 
the new mean is computed to be M = 9.  What is the value of the score that was added to the 
sample?

Answers for Multiple-Choice Questions  (with section and page numbers from the text)

  1. c, 3.2, p.   75 11. a, 3.2, p.   80 21. c, 3.2, p.   77 31. c, 3.4, p.   88
  2. c, 3.2, p.   75 12. b, 3.2, p.   80 22. a, 3.2, p.   81 32. c, 3.4, p.   88
  3. d, 3.2, p.   75 13. c, 3.2, p.   79 23. c, 3.2, p.   81 33. b, 3.5, p.   91
  4. d, 3.2, p.   78 14. b, 3.2, p.   77 24. c, 3.2, p.   76 34. b, 3.5, p.   91
  5. d, 3.2, p.   78 15. a, 3.2, p.   79 25. b, 3.3, p.   83 35. b, 3.6, p.   96
  6. a, 3.2, p.   75 16. c, 3.2, p.   79 26. b, 3.3, p.   83 36. d, 3.6, p.   95
  7. c, 3.2, p.   75 17. d, 3.2, p.   79 27. a, 3.3, p.   83 37. a, 3.6, p.   96
  8. a, 3.2, p.   82 18. d, 3.2, p.   81 28. b, 3.3, p.   83 38. b, 3.6, p.   96
  9. c, 3.2, p.   81 19. c, 3.2, p.   81 29. a, 3.4, p.   87 39. b, 3.6, p.   96
10. b, 3.2, p.   71 20. d, 3.2, p.   81 30. a, 3.4, p.   87 40. a, 3.6, p.   95

Answers for True/False Questions  (with section and page numbers from the text)

41. F, 3.2, p.   75 51. F, 3.2, p.   80 61. F, 3.3, p.   83
42. T, 3.2, p.   75 52. T, 3.2, p.   79 62. T, 3.5, p.   92
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43. F, 3.2, p.   75 53. T, 3.2, p.   80 63. T, 3.5, p.   90
44. T, 3.2, p.   75 54. T, 3.2, p.   80 64. F, 3.6, p.   96
45. F, 3.2, p.   78 55. F, 3.2, p.   80 65. T, 3.4, p.   88
46. F, 3.3, p.   86 56. F, 3.4, p.   88 66. F, 3.4, p.   82
47. T, 3.2, p.   76 57. F, 3.2, p.   71 67. T, 3.6, p.   96
48. T, 3.2, p.   76 58. F, 3.3, p.   83 68. T, 3.6, p.   96
49. T, 3.2, p.   80 59. T, 3.6, p.   83 69. F, 3.6, p.   96
50. F, 3.2, p.   81 60. T, 3.5, p.   90 70. T, 3.5, p.   90

Answers for Other Exam Items     

71.   The purpose of a measure of central tendency is to identify the center of the distribution and 
find the single score that best represents the entire distribution.

72.   No single method for measuring central tendency will produce a good, representative value 
in every situation.  Although the mean works well in most situations, there are circumstances in 
which the mean is not representative or the mean cannot be calculated.

73.  The mean is 54/12 = 4.5, the median is 4.5, and the mode is 4.

74.   Mean = 26/10 = 2.6.    By simple counting, the median is 2.  Finding the precise midpoint, 
the median is 2.3.     Mode = 2.

75.  a.  The mean, median, and mode are all equal to 2.  (The precise mode is 1.875.)
       b.  Adding a score of X = 2 does not change the mean, the median, or the mode.
       c.  Changing X = 4 to X = 11 causes the mean to change to M = 3.  The median and the 

mode are still equal to 2.

76.   Mean = 28/10 = 2.80.    By simply counting, the median = 3.  The precise median is 2.75.     
Mode = 3

77.   For the combined sample, n = 10, ΣX = 120, and M = 12.

78.  The original sample had n = 7 scores with ΣX = 42.  When the score is removed, there are n 
= 6 scores with ΣX = 30.  The new mean is M = 5.

79.  The original sample had n = 6 scores with ΣX = 60.  After the new score is added, there are  
n = 7 scores with ΣX = 63.  Because the sum increased by 3 points, the new score must be X = 3.
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