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5.3 Standard Deviation 

 
Standard Deviation 
We looked at range as a measure of dispersion, or spread of a data set. The problem with 
using range is that it is only a measure of how spread out the extreme values, the smallest 
and largest, are. It doesn't provide any information about the variation within the other 
data values. Thus, we will now look at a different measure of dispersion called standard 
deviation. 
 
Standard deviation: a measure of the dispersion or scatter of data values in relation to the 
mean; a low standard deviation indicates that most data values are close to the mean, and a 
high standard deviation indicates that most data values are scattered farther from the 
mean. The symbol used to represent standard deviation is the Greek letter 𝜎, sigma. 
 
Review of Mean or Average 
The mean, 𝑥̅, can be expressed using symbols: 
 
 
 

𝑥̅ =
Σ𝑥

𝑛
 

 
 
 
 
 
 
Thus, the mean is obtained by summing up all the data points and dividing by the total 
number of points. 
 
Example 1: 
Calculate the mean of the following data set: 3, 5, 6, 6, 7, 9, 9, 10, 12 
 
 
 
 
 
 
 
 
 
 

mean total number of data points 

sum of all data points 



Step 1: Subtract the mean from each    
             data point. Square what you get  
             and sum up all the results 

Calculating Standard Deviation 
The standard deviation, 𝜎, can be found using the following formula: 
 
 
 
 
 

𝜎 = √
Σ(𝑥 − 𝑥̅)2

𝑛
 

 
 
 
 
 
 
 
Example 2:  
Recall this example from section 5.1. The following table shows the test scores that Tim and 
Mary receive in Math 2201. 
 
 
 
 
 
 
 
 

(A) Calculate the standard deviation for both Tim's and Mary's test scores. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Step 3: take the square     
              root 

Step 2: divide by the total number of data   
              points 



Step 1: Subtract the mean from each data point. Square what you get and sum up all the  
results. 

 
The following table will help organize the data and calculations for step 1. 
 
Tim: 
 

Data Point (𝑥) Data Point –  Mean 
(𝑥 − 𝑥̅) 

(Data Point − Mean)2 
(𝑥 − 𝑥̅)2 

 
 

  

 
 

  

   

 
 

  

 
 

  

Σ(𝑥 − 𝑥̅)2 = 

 
 
Step 2: Divide sum by the total number of data points. 
 
 
 
 
 
 
 
 
 
Step 3: Take the square root of the total, divided by the sum. 
 
 
 
 
 
 
 
 
 
 
 



Now repeat the process for Mary: 
 

Data Point (𝑥) Data Point –  Mean 
(𝑥 − 𝑥̅) 

(Data Point − Mean)2 
(𝑥 − 𝑥̅)2 

 
 

  

 
 

  

   

 
 

  

 
 

  

Σ(𝑥 − 𝑥̅)2 = 

 
 
 

(B)  Whose marks are more dispersed? What does this mean in terms of standard  
         deviation? 

 
 
 
 
 
 
 

(C) If the data is clustered around the mean, what does this mean about the value of     
       the standard deviation? 
 
 
 
 
 
 
 
 
(D) Who was more consistent over the five unit tests? 

 
 
 
 
 
 



Example 3: 
 
(A) Is it possible for a data set to have a standard deviation of 0? Use an example. 
 
 
 
 
 
 
 
 
 
 
(B) Can the standard deviation ever be negative? Explain why or why not. 
 
 
 
 
 
 
 
 
 
 
 
 
(C) If 5 were added to each number in a set of data, what effect would it have on the 

mean? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



(D) If 5 were added to each number in a set of data, what effect would it have on the 
standard deviation? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(E) What effect would multiplying each number by −3 have on the standard deviation? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Example 4: 
Two high schools kept a record of the number of students sent to the office for smoking on 
school grounds. Over a 5 day period, the following results were obtained: 
 
School A:  4, 8, 13, 2, 5 
School B: 9, 6, 11, 10, 8 
 
Determine the standard deviation for each school. Which school has the greatest variation? 
Why? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Example 5: 
Sports Illustrated is doing a story on the variation of player heights on NBA basketball 
teams. The heights, in cm, of the players on the starting line ups for two basketball teams 
are given in the table below. 
 
 
 
 
 
The team with the most variation in height will be selected for the cover of Sports 
Illustrated magazine. Which team will appear on the cover. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Example 6: 
Two obedience schools for dogs monitor the number of trials required for twenty puppies 
to learn the sit and stay command. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(A) Determine the mean and standard deviation of the number of trials required to learn  
        the sit and stay command.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(B) Which school is more consistent at teaching puppies to learn the sit and  
       stay command. Justify your reasoning. 
 
 
 
 



Example 7: 
(A)  Indicate whether one of the graphs has a larger standard deviation than the other or if   
        the two graphs have the same standard deviation. What approaches did you use to   
        decide which graph had the larger standard deviation? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(B) Identify the characteristics of the graphs that make the standard deviation larger or smaller.  
        What features of a histogram seem to have no bearing on the standard deviation? What  
        features do appear to affect the standard deviation? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Example 8: 
For each of the following histograms, match the following standard deviations: 0, 1, 3, 10 
 

(A)      (B)     
 
 
 
 
 
 
 
 
 
 

(C)      (D)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Textbook Questions: page 261, 262 #1a,c, 4, 6 


