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Measures of variability

• Measures of central tendency: typical or 
average value for a sample or population

• Can be misleading
• How are values distributed

Measures of variability

• How much variability is there, in a sample, 
or in a population?

• Crude measure:  
Range = highest value minus lowest value

• More sophisticated measure of variability:
Standard deviation
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Standard deviation

• Average of the differences between each 
individual score and mean of all scores?

• How far is average score from the mean?
• How scattered are the data?

Standard deviation:
ungrouped data
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Standard deviation:
grouped data
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Check precedence order for calculation!

Standard deviation:  example

• Find  mean:
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= 1663/76 = 21.9
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Standard deviation example:
scores on a midterm

1629.96166376

632.5737.216.1= 476x 172826-30
39.931.211.1= 759x 332321-25
288.9915.21-3.9= 342x 191816-20

475.2679.21-8.9= 78x 61311-15

193.21193.21-13.9= 8x 186-10

0357.21-18.9= 0x 0 31-5
fYfmidpt.interval YY − 2)( YY − 2)( YYf −

Standard deviation:
grouped data
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Standard deviation:  example

• Divide sum by n (1629.96/76) = 21.4
• Take square root
• Answer:  s = 4.6

Standard deviation:  
calculating formula
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Mean of the squares Square of the means
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Standard deviations:
calculating formula

166338,01976
47613,3281778428
75917,4573352923
34261561932418
781014616913
8641648
00093
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Standard deviation:
calculating formula
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Standard deviation
• If the population is normally distributed, 

you can estimate the percentage of the 
population within 1, 2, and 3 standard 
deviations of the mean:

• 68% of cases lie +/- 1 s.d. of mean
• 95% of cases lie +/- 2 s.d.’s of mean
• 99.9% of cases lie +/- 3 s.d.’s of mean

Standard deviation

9.21=Y 26.5         30            308.1          12.7       17.3


