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G*Power:  Factorial Independent Samples ANOVA 

 

 The analysis is done pretty much the same as it is with a one-way ANOVA.  Suppose we are 
planning research for which an A x B, 3 x 4 ANOVA would be appropriate.  We want to have enough 
data to have 80% power for a medium sized effect.  The omnibus analysis will include three F tests – 
one with 2 df in the numerator, one with 3, and one with 6 (the interaction).  We plan on having 
sample size constant across cells. 

 Boot up G*Power and enter the options shown below: 

 

 Remember that Cohen suggested .25 as the value of f for a medium-sized effect.  The 
numerator df for the main effect of Factor A is (3-1) = 2.  The number of groups here is the number of 
cells in the factorial design, 3 x 4 = 12.  When you click “Calculate” you see that you need a total N of 
158.  That works out to 13.2 cases per cell, so bump the N up to 14(12) = 168. 

 What about Factor B and the interaction?  There are (4-1) = 3 df for the main effect of Factor 
B, and when you change the numerator df to 3 and click “Calculate” again you see that you need an 
N of 179 to get 80% power for that effect.  The interaction has 2(3) = 6 df, and when you change the 
numerator df to 6 and click “Calculate” you see that you need an N of 225 to have 80% power to 
detect a medium-sized interaction.  With equal sample sizes, that means you need 225/12 = 19 cases 
per cell, 228 total N. 

 Clearly you are not going to have the same amount of power for each of the three effects.  If 
your primary interest was in the main effects, you might go with a total N that would give you the 
desired power for main effects but somewhat less than that for the interaction.  If, however, you have 
reason to expect an interaction, you will go for the total N of 228.  How much power would that give 
you for the main effects? 

Analysis: Post hoc: Compute achieved power  

Input: Effect size f = .25 

 α err prob = 0.05 

 Total sample size = 228 

 Numerator df = 2 

 Number of groups = 12 

Output: Noncentrality parameter λ = 14.2500000 

 Critical F = 3.0376673 

 Denominator df = 216 

 Power (1-β err prob) = 0.9289656 

 

Analysis: Post hoc: Compute achieved power  

Input: Effect size f = .25 

 α err prob = 0.05 

 Total sample size = 228 

 Numerator df = 3 

 Number of groups = 12 

Output: Noncentrality parameter λ = 14.2500000 

 Critical F = 2.6463980 

 Denominator df = 216 

 Power (1-β err prob) = 0.8959815 

 

 



 As you can see, you would have almost 93% power for A.  If you change the numerator df to 3 
you will see that you would have 89.6% power for B. 

 Determining f from proportions of variance explained.  If you click the “Determine” button 

you get a second window which allows you select the value of f by specifying a value of 2 or partial 

2.  Suppose you want to know what f is for an effect that explains only 1% of the total variance.  You 
tell G*Power that the “Variance explained by special effect” is .01 and “Error variance” is .99.  Click 

“Calculate” and you get an f of .10.  Recall that earlier I told you that an f of .10 is equivalent to an 2 
of .01. 

 If you wanted to find f for an effect that accounted for 6% of the variance, you would enter .06 
(effect) and .94 (error) and get an f of .25 (a medium-sized effect). 

  

 

 Wait a minute.  I have ignored the fact that the error variance in the factorial ANOVA will be 
reduced by an amount equal to variance explained by the other factors in the model, and that 
reduction in error variance will increase power.  Suppose that I have entered Factor B into the model 
primarily as a categorical covariate.  From past research, I have reason to believe that Factor B will 
account for about 14% of the total variance (a large effect, equivalent to an f of .40).  I have no idea 
whether or not the interaction will explain much variance, so I play it safe and assume the interaction 
will explain no variance.  When I calculate f I should enter .06 (effect) and .80 (error = 1 less .06 for A 
and another .14 for B).  G*Power gives an f of .2738613, which I would then use in the power 
analysis for Factor A. 

 When I click “Calculate,” G*Power gives 

me both the partial 2 and the f.  Recall that 

partial 2 is effect divided by effect + error, which 
is, here, .06/(.06 + .80) = .6976744.  I could, of 

course, enter the partial 2 directly rather than 
have G*Power calculate it for me.   

 The bottom line here is that f, and thus 

power, is a function of partial 2 rather than of 

semipartial 2 . 

 

 

The 2 x 2 ANOVA:  A Query From Down Under 

I work at the Department of Psychology, Macquarie University in Sydney Australia. We're 
currently writing up a grant proposal and have to include power calculations. I have a very simple 
question about G*Power analysis for a simple experimental 2x2 ANOVA study. For such a design, I 
assume that the Numerator df would be 1 for main effects and interactions. Does this mean that 



unlike Cohen's power analysis, G*Power3 it would give the same power estimate for main effects and 
the interaction in a 2x2 ANOVA? I had always assumed that interactions would be more difficult to 
detect than main effect, and that seems true for all multi-factorials except a 2x2?  
 The key is the numerator df, and, as you note, they are all the same (1) in the 2 x 2 design, so 
your power will be constant across effects.  You should, however, consider what will follow if you 
have a significant interaction.  Likely you will want to test simple main effects.  When planning it is 
probably best to assume that you might have enough heterogeneity of variance to warrant using 
individual error terms rather than a pooled error term.  In that case, the tests of simple main effects 
are absolutely equivalent to independent samples t tests, on half (assuming equal sample sizes) of 
the total data. 

 For example, if you decide to settle for 80% power for detecting a medium-sized interaction, 
you will need 128 cases (32 per cell). 

 
F tests - ANOVA: Fixed effects, special, main effects and interactions 
Analysis: A priori: Compute required sample size  
Input: Effect size f = 0.25 
 α err prob = 0.05 
 Power (1-β err prob) = 0.80 
 Numerator df = 1 
 Number of groups = 4 
Output: Noncentrality parameter λ = 8.0000000 
 Critical F = 3.9175498 
 Denominator df = 124 
 Total sample size = 128 
 Actual power = 0.8013621 

 

 If you wish to test the simple main effect of one factor at each level of the other factor, with 
individual error terms, still settling for 80% power for a medium-sized effect, then you will need 128 
cases for each simple effect, that is a total of 256 cases (64 per cell). 

 
Analysis: A priori: Compute required sample size  
Input: Effect size f = 0.25 
 α err prob = 0.05 
 Power (1-β err prob) = 0.80 
 Numerator df = 1 
 Number of groups = 2 
Output: Noncentrality parameter λ = 8.0000000 
 Critical F = 3.9163246 
 Denominator df = 126 
 Total sample size = 128 
 Actual power = 0.8014596 

 
t tests - Means: Difference between two independent means (two groups) 
Analysis: A priori: Compute required sample size  
Input: Tail(s) = Two 
 Effect size d = 0.5 
 α err prob = 0.05 
 Power (1-β err prob) = 0.80 
 Allocation ratio N2/N1 = 1 
Output: Noncentrality parameter δ = 2.8284271 
 Critical t = 1.9789706 
 Df = 126 
 Sample size group 1 = 64 
 Sample size group 2 = 64 
 Total sample size = 128 
 Actual power = 0.8014596 

 

Links 

 Karl Wuensch’s Statistics Lessons 

 Internet Resources for Power Analysis 
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http://core.ecu.edu/psyc/wuenschk/StatsLessons.htm
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