4.1.7 Power and Sample Size. Remember when you were a TA and your professor said "These days, it's all about the power."?  Having taken that advice to heart, you do not want to finalize your report without having conducted a power analysis on the difference between group means. You already know the likelihood of a Type I error (your preset alpha level of 0.05). Now you want to assure your clients that any observed effect that is reported as statistically significant is a real one and not just due to chance, i.e., that your test had adequate power.  

To Compute the Power of the T-Test:

1. Power Calculators 

2. Enter the means (u1 and u2) for groups 1 and 2 (the ex post facto effect size)

3. Enter the sample size (N) for groups 1 and 2 (both 18)

4. Enter the standard deviations (Sigma) for groups 1 and 2

5. Enter 0.05 as your significance level 

6. Record the value for the power of your t-test

apply the formula for Cohen's d to help determine the desired effect size

For this exercise, let's assume that you are setting up this study, rather than being called in after the fact. A review of the clinic's records indicates that their 8-week diet produces an average weight loss of 3.1 kg, with a standard deviation of ( 2.4 kg. If we desire to measure a large effect (Cohen's d ( 0.8), then the mean difference between groups (our desired effect size) should be at least:

0.8 x 2.4 = 1.92 kg

Let's apply this information to compute the minimum number of subjects needed to achieve a given level of power.

To Compute the Number of Subjects Needed to Achieve a Given Power and Effect Size:*

1. Power Calculators 

2. Enter the means for groups 1 and 2 (since this is your desired effect size, simply enter 0 for group 1 and 1.92 for group 2)

3. Enter the standard deviation of the population, here estimated at 2.4
4. Enter 0.05 as your significance level

5. Enter 0.80 as your desired power

6. Record the value for the needed group sample size of your t-test

QUESTIONS

· Description of data analysis procedures (one paragraph)

· Selection/justification of your basic statistical approach

· Test(s) of assumptions underlying the statistical approach 

· Any modification made based on your test(s) of assumptions

· Description of findings (paragraph or two)

· Accompanying narrative statement on CI of differences and t-test

· Description of effect size and power of the analysis

