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Objective:  
Students will extend their knowledge of power, to include 

the effects of sample size and alternative hypothesis values.



Power Review
Recall, that power is the likelihood that a statistical test is able to detect the 
difference between the null and true value. The stronger the power, the better your 
test will be at finding a significant result. 



Power Review Question
Examine the drawing to the right. The 
blue curve represents the sampling 
distribution if the null is true. The red 
curve represents the distribution if the 
Alternative is true. 

Where on the diagram would the 
power of the test be located? Choose 
the letter representing the area. 

A

BC

D

Null hypothesis Alternative Hypothesis   



Power Review
Area B represents the power of the 
test. When in this area, the test will 
reject the null when it should. Areas A 
(inside the red curve) and D(inside 
the blue curve) represents different 
errors.  Area C has no specific 
meaning for our purposes. 

A

BC

D

Null hypothesis Alternative Hypothesis   



Power of a test
Today we are going to cover two parts of understanding the power of a test. 

The first is going to cover the changes to power that happen when we change the 
sample size. If we remember, increasing sample size, shrinks the variation in the 
sampling distribution. 

The second is going to cover the changes to power that happen when the true 
value of the proportion changes. Thinking what happens to the power when the 
mean of the red and blue distributions in the previous problem are further apart.



What if they changed the sample size?



What if they changed the sample size?

Use the 1-prop z test, and try different numbers of success with n=130 and the 
appropriate hypothesis. Make sure what they are claiming is true. 



What if they changed the sample size?



What if they changed the sample size?



What if they changed the sample size?



What if they changed the sample size?



What if they changed the sample size? - ANSWERS
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What if they changed the sample size? - ANSWERS



WHAT IF THE VALUE OF HA CHANGES?



WHAT IF THE VALUE OF HA CHANGES?



WHAT IF THE VALUE OF HA CHANGES?



WHAT IF THE VALUE OF HA CHANGES?



WHAT IF THE VALUE OF HA CHANGES? Answers



WHAT IF THE VALUE OF HA CHANGES? Answers



WHAT IF THE VALUE OF HA CHANGES? Answers



Statistical Power
In conclusion, we can see that the power is affected by the the sample size and 
difference between the true and expected values. 

This means that when we are designing studies, we must think ahead about how 
big of a difference is going to have practical meaning, and make sure we have a 
large enough sample or experimental group in order to detect that difference.

From a logistical standpoint, we also want to make sure we don’t sample too large, 
as that could be an unnecessary cost and could break our assumptions about 
independence. It is a balancing act!


