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1. What is Power Analysis?

• Power is the probability of detecting an effect, given that the 
effect is truly there [1]
• Example, the effect of a treatment, measured by comparing the mean 

between a treatment group and a control group

• The most common use of power analysis is to determine 
sample sizes for experiments
• Too few, you could miss a true effect

• Too many, you could waste resources or                                                     
unethically expose more patients to risk

• Requirements for some studies



2. Components needed.

• In a basic power analysis, there are four components [2]:
• Alpha (α) = risk of a Type I error (false positive)
• Power = 1 – risk of a Type II error (false negative)
• Sample size (n) = number of samples needed to detect the effect
• Effect size = magnitude of the effect under the alternative hypothesis

• Alpha and Power have defaults:
• Alpha = 0.05
• Power = 0.80

• Effect size is the major unknown:
• Can be estimated
• Can be guessed



3. The Challenge of Effect Size.

• Effect size matters the most for sample size
• The higher the effect size, the fewer samples needed

• Calculating Effect size:
• Prior studies (pilot, trial, etc.)
• Similar studies (same or related field)
• Other pertinent background information

• Guessing Effect size:
• Rules of thumb for small, medium, large                                                     

effects
• Enter plausible values to effect size                                                          

equation



4. Basic Comparisons.

• Comparing 2 groups (T-test)

• Comparing 3+ groups (ANOVA)

• Correlation

• Proportions



5. Guessing Effect Size.

• Rule of thumb values [3,4]

• Enter plausible equation values
• T-test: Two-fold difference, SD 1/2 of mean

Effect Size

Test Small Medium Large

T-test (d) 0.20 0.50 0.80

ANOVA (f) 0.10 0.25 0.40

Correlation (R) 0.10 0.30 0.50

𝑑 =
10 − 5

5
= 1



6. Calculating Effect Size.

• Raw data (A)

• Literature search (B)

• Summary statistics (C)

Treat Control

6.8 4.7

3.2 3.3

3.4 5

5.1 2.5

7.9 2.4

7.4 1.9

8.8 0.6

4.4 2.6

5.1 7.2

8.2 5

mean 6 3.5

SD 2 1.9(B)

(A)

(C)



7. Tools to Use.

• By hand with equations (!!!)

• G*Power[5]

• Online calculator
• Powerandsamplesize.com[6]
• GIGAcalculator[7]
• Statistics Kingdom[8]
• Sample-size.net[9]

• Software
• R: package ‘pwr’
• SPSS -> Analyze -> Power Analysis



8. T-test Example.

• Data:

• Method:
• G*Power

• Online calculator

• R

• SPSS

Treat Control

mean 20 25

std 10 10



8. T-test Example.



8. T-test Example.



9. ANOVA Example.

• Data:

• Method:
• G*Power

• Online calculator

• R

• SPSS

A B C D

mean 8.0 8.3 8.5 7.2

std 2.1 3.2 2.2 3.5

[10, 11] Df SS Mean F p

X var 3 6.5 2.163 0.211 0.888

Residuals 36 369.2 2.2



9. ANOVA Example.

Using f calculated from eta squared (η2)

Using f calculated by G*Power



9. ANOVA Example.



10. Correlation Example.

• Data:

• Method:
• G*Power

• Online calculator

• R

• SPSS

H1 H0

Correlation 0.25 0.00



10. Correlation Example.



10. Correlation Example.



11. Proportion Example.

• Data:

• Method:
• G*Power

• Online calculator

• R

• SPSS

Treat Control

proportion 0.50 0.80



11. Proportion Example.



11. Proportion Example.



12. Additional Designs.

• 1-sample or Paired T-test

• Repeated Measures

• Regression

• Chi-squared

• …

“A Power Analysis for every analysis”

𝑌 = 𝛽0 + 𝛽1 ∗ 𝑋1 + 𝛽2 ∗ 𝑋2 + ϵ

Expected Observed

9 56

3 18

3 7

1 7



13. Practical Limitations.

• Understanding what goes in.

• Simulation sanity check. (A)

• Realistic patient/sample number.

• Balance of art and science.

Mean A 30

Mean B 22

Std 12

d = (30-22) / 12
d = 0.667

(A)



14. Where to Next?

• More resources
• Power Analysis in G*Power (videos and slides)

• Power Analysis in R (videos and slides)

• Power Analysis in R: GLMMs (videos and slides)

• Advanced Power Analysis: Into the Weeds (video and slides)

• How to practice
• Design mock experiments

• Calculate/guess effect size

• Get comfortable using calculator/software

• Handy handouts [12]
• Effect sizes for common designs

https://med.und.edu/daccota/_files/pdfs/berdc_resource_pdfs/sample_size_gpower_module.pdf
https://med.und.edu/daccota/_files/pdfs/berdc_resource_pdfs/sample_size_r_module.pdf
https://med.und.edu/daccota/_files/pdfs/berdc_resource_pdfs/sample_size_r_module_glmm2.pdf
https://med.und.edu/daccota/_files/pdfs/berdc_resource_pdfs/advanced_power_analysis.pdf
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