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Motivation

• But what does power really mean? How does it connect to other 
concepts such as sampling distributions?

• Shiny applets can be used to build intuitive relationships with power 
functions without dedicating class time to multiple derivations

– Can be accompanied by an activity to focus the exploration



Application goal #1

Understanding how the sample size, null value, alternative hypothesis, 
significance level, test statistic, and population distribution each affect 
the power function



Available at: https://shiny.stt.msu.edu/jg/powerapp

https://shiny.stt.msu.edu/jg/powerapp


Application goal #2

Understanding the relationship between the power function and the 
sampling distribution of the test statistic under both the null 
hypothesis and the true value of θ



Available at: https://shiny.stt.msu.edu/jg/powerapp

https://shiny.stt.msu.edu/jg/powerapp


Application goal #3

Understanding how to calculate the power function of a hypothesis test 
using a variety of strategies, including simulation and normal 
approximation



Available at: https://shiny.stt.msu.edu/jg/powerapp

https://shiny.stt.msu.edu/jg/powerapp


Let’s explore!

Using the applet, reflect on how students would engage with the 
applet and activity.

Relevant links:
• Web application link: https://shiny.stt.msu.edu/jg/powerapp
• Activity link: Power exploration activity

https://shiny.stt.msu.edu/jg/powerapp
https://docs.google.com/document/d/1aSwa2kCZ2wP8iSw5FTFY3y-hH9saiSgoCHRAdtqms08/edit?usp=sharing


Discussion

• What did you discover and notice?
• How might you use this applet in your classroom?



Additional student insights

• Biased vs unbiased tests
– uniform distribution, not equal to alternative hypothesis, sample size of one

• Significance level and p-values

• Sufficiency and power

• Numerical instability 
– uniform distribution, sum of random variables



Biased test



Numerical instability



Summary

• Shiny applets can be used to build intuitive relationships with power 
functions without dedicating class time to multiple derivations

• Use of this web application expands students’ opportunities to 
actively explore and develop conceptual understanding of statistical 
concepts
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