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What is R? 
 

R is a programming language and statistical analysis system. It is used for data manipulation, 

calculation, statistical analyses, and graphical display.  

 

What is RStudio? 
 

RStudio is a user interface that makes working with R much easier.  It adds functionality to R 

and includes many menu options and other ways to keep your data organized.  

 

What is the pwr package? 
 

Packages are collections of R functions, data, and compiled code in a well-defined format. The 

pwr package allows you to run power analyses. 

 

What is Power Analysis? 
Usually, a power analysis calculates needed sample size given some expected effect size, alpha, 

and power. Power analysis is also used to estimate power for a given sample size. There are four 

parameters involved in a power analysis. The researcher must specify any three of these 

parameters and then it is possible to solve for the fourth parameter. The four parameters are as 

follows:  

● Alpha:  

○ Probability of rejecting the hull hypothesis when it is true      

○ Usually set to .05 

● Power: 

○ Probability of rejecting the null hypothesis when it is false    

○ Usually set to .8 

● N:     

○ The sample size   

● Expected Effect size:     

○ The effect size can be a standardized mean difference, a correlation, or some other 

type of standardized effect.  

     o   Usually the expected effect size is ascertained from pilot study results or published  

          findings from a similar study or studies     

                 o  Effect sizes vary depending on what you are studying. The best practice is to  

                     consult the literature to find out what the field considers a small, moderate or large  

                     effect size.  
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Since alpha is usually set to .05 and power to .8, the researcher needs to specify an appropriate 

effect size. The majority of the work needed to do a power analysis relates to determining the 

expected effect size.  

 

In most cases, this expected effect size is not known unless pilot data is available. Without pilot 

data, a literature search for a similar study or studies is the next best option. If there is no pilot 

data and there are no similar studies, it is often wise to start with a pilot study.  If this is not 

possible, then your expected effect size must be based on either your knowledge of the field or 

what you view as meaningful (small, medium, or large). 

 

Some general relations to keep in mind:  

 Smaller alpha values require a larger sample size. If you set alpha at .01 this will require 

a greater sample size than if alpha were set at .05. 

 Greater power requires a larger sample size.  If you set your power level to .90 rather 

than .80, this would require a larger sample size.  

 Smaller effect size requires a larger sample size.  

 

Installing R on Windows 
 

To install R on Windows, begin by going to https://www.r-project.org/ and clicking download R. 

 

Next, click https://cloud.r-project.org/ in order to be redirected the most applicable download 

link for R depending on your location. 

https://www.r-project.org/
http://cran.r-project.org/mirrors.html
https://cloud.r-project.org/
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Click Download R for Windows. 

Click install R for the first time. 

 
Next, select Download R 3.6.1 for Windows and follow the installation instructions. 

 

 
 

 

 

 

 

 

 

 

 

 

https://cloud.r-project.org/bin/windows/
https://cloud.r-project.org/bin/windows/base/
https://cloud.r-project.org/bin/windows/base/R-3.6.1-win.exe
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Installing R on (Mac) OS X 
 

To install R on Windows, begin by going to https://www.r-project.org/ and clicking download R. 

Next, click https://cloud.r-project.org/ in order to be redirected the most applicable download 

link for R depending on your location. 

Select Download R for (Mac) OS X.  

Click R-3.6.1.pkg and follow the installation instructions. 

https://www.r-project.org/
http://cran.r-project.org/mirrors.html
https://cloud.r-project.org/
https://cloud.r-project.org/bin/macosx/
https://cloud.r-project.org/bin/macosx/R-3.6.1.pkg
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Installing RStudio  
 

R must be installed first in order to use RStudio. To install RStudio, go to https://rstudio.com/ 

and click download. 

 

Next, scroll down until you reach Installers for Supported Platforms. 

https://rstudio.com/
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Depending on your operating system click either RStudio 1.2.5001 - Windows 10/8/7 (64-bit) 

or RStudio 1.2.5001 - macOS 10.12+ (64-bit) and follow the installation instructions. 

 

 

 

https://download1.rstudio.org/desktop/windows/RStudio-1.2.5001.exe
https://download1.rstudio.org/desktop/macos/RStudio-1.2.5001.dmg
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Adding the pwr Package 
 

To add the pwr package, first open RStudio. Next select Packages then Install. 

Type and select pwr then click Install. 

 



10 

Select pwr under User Library to begin using the package. Select Run when ready to execute 

your code. Exclude whatever parameter you want to calculate in your code. 

 
 

t-tests 

For t-tests, use the following command: 

pwr.t.test(n = , d = , sig.level = , power = , type = c("two.sample", "one.sample", "paired") 

where n is the sample size per group, d is a standardized mean difference (e.g., Cohen's d), and 

type indicates a two-sample t-test, one-sample t-test or paired t-test.  

If you have unequal sample sizes, replace n =  , with n1 = ,  n2 =,   

Example: For an equal size t-test, calculate the sample size given a power of .80, a moderate 

effect size of .3,  and a significance level of 0.05. 

pwr.t2n.test(n1 = , n2 = , d = , sig.level =, power = ) 

where n1 and n2 are the sample sizes. 

Cohen suggests that d values of 0.2, 0.5, and 0.8 represent small, medium, and large effect sizes 

respectively. 

 

Example: For an unequal size t-test, calculate the effect size given a power of .80, samples sizes 

of 20 and 26, and a significance level of 0.05. 
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Example: For an unequal size t-test, calculate the power given an effect size of 0.5, sample sizes 

of 28 and 35, and a significance level of 0.05.  

 

pwr.t2n.test(n1 = 28 , n2 = 35 , d =.05 , sig.level =.05, power = ) 

 

where n is the sample size (n1 and n2 denote different groups)  

 

 

ANOVA 

For a one-way analysis of variance use 

pwr.anova.test(k = , n = , f = , sig.level = , power = ) 

where k is the number of groups and n is the common sample size in each group 
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Cohen suggests that f values of 0.1, 0.25, and 0.4 represent small, medium, and large effect sizes 

respectively. 

 

Example: For a one-way ANOVA comparing 5 groups, calculate the sample size needed in each 

group to obtain a power of 0.80, when the effect size is moderate (0.25) and a significance level 

of 0.05 is employed. 

 

 

 

 

 
 

 

 

 

 

Correlations 

For correlation coefficients use 

pwr.r.test(n = , r = , sig.level = , power = ) 

where n is the sample size and r is the correlation. We use the population correlation coefficient 

as the effect size measure. Cohen suggests that r values of 0.1, 0.3, and 0.5 represent small, 

medium, and large effect sizes respectively. 

Example: Calculate the sample size needed to obtain a power of 0.80 when the effect size is 

medium  and a significance level of 0.05 is employed. 
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Chi-square Tests 

For chi-square tests use 

pwr.chisq.test(w =, N = , df = , sig.level =, power = ) 

where w is the effect size, N is the total sample size, and df is the degrees of freedom. Cohen 

suggests that w values of 0.1, 0.3, and 0.5 represent small, medium, and large effect sizes 

respectively 

Example: Calculate the effect size given a sample size of 35, a power of 0.80, and a significance 

level of 0.05. 
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Other Resources  

 Dr. Bonett teaches many graduate level courses on statistics. Materials are available on 

his course website. List of R functions, PowerPoint slides, and course notes: 

https://people.ucsc.edu/~dgbonett/sample.html 

 

 Dr. Dahl occasionally offers a graduate level course, an introduction to R programming.  

 

 G*Power  

G*Power is a statistical power analysis program designed to analyze different types of. It 

covers many different statistical tests of the F, t, chi-square, and z test families as well as 

some exact tests. 

https://g-power.apponic.com/ 

 

A user manual for G*Power is available here: 

http://www.psychologie.hhu.de/fileadmin/redaktion/Fakultaeten/Mathematisch-

Naturwissenschaftliche_Fakultaet/Psychologie/AAP/gpower/GPowerManual.pdf 

 

 

 

https://people.ucsc.edu/~dgbonett/sample.html
https://g-power.apponic.com/
http://www.psychologie.hhu.de/fileadmin/redaktion/Fakultaeten/Mathematisch-Naturwissenschaftliche_Fakultaet/Psychologie/AAP/gpower/GPowerManual.pdf
http://www.psychologie.hhu.de/fileadmin/redaktion/Fakultaeten/Mathematisch-Naturwissenschaftliche_Fakultaet/Psychologie/AAP/gpower/GPowerManual.pdf

