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} “Statistical education will require major 
changes at all levels to move to a post 
‘p<0.05’ world.” 
◦ Wasserstein, Scherm, and Lazar (2019)

} “Don’t is not enough.”
◦ Not for users of statistics or teachers of statistics

} What strategies can we use to replace a 
black-and-white view of statistical 
significance?



} Backward Design (Wiggins & McTighe, 1998) 
is a method of curriculum planning with three 
stages

Outcomes Assessment Learning 
Experiences



Based on reforms suggested in the editorial 
“Moving to a World Beyond p<0.05” Wasserstein, 
Scherm, and Lazar (2019)

18 outcomes (divided into five categories) that are 
achievable in an introductory statistics class. 
I. P-values
II. Errors and Power
III. Confidence Intervals
IV. Effect sizes
V. The Research Process



P-values
} 1A: Interpret p-values as continuous probabilities.
◦ Avoid common misinterpretations of p-values. For example, a 

p-value does not provide the probability that the null 
hypothesis is true. 



Confidence intervals
} 3C: Interpret a confidence interval in context and 

consider whether the upper and lower limits have 
different practical implications.

} 3D: Recognize a confidence interval as an estimate 
subject to error, and distinguish between random and 
non-random errors. 



Effect sizes
} 4C: Calculate a p-value from a test of a pre-specified 

alternative, such as a minimal important effect size. 



The Research Process
} 5C. Explain why different p-values in replication 

studies do not always imply inconsistent results. 



A. Interpret p-values as continuous probabilities.
◦ Avoid common misinterpretations.

B. Use p-values to describe the strength of evidence 
against a stated hypothesis.

◦ Explain why a small p-value provides strong evidence.

C. Predict how changes to the effect size or sample 
size will impact the p-value.

D. Understand what others mean when they use the 
term statistically significant.

◦ Recognize common misunderstandings associated with this 
term. 



In 2015, Airbnb reported that 63% of its listings are for 
the entire home. Recently a sample of 250 listings from 
Asheville, NC was collected, and 182 out of 250 listings 
were for the entire home. 

} The two-sided p-value is 0.0013. Interpret this p-
value as a probability. 
◦ It is the probability of what, assuming what?

} Does this data provide strong evidence that the 
percentage of Airbnb listings that offer entire homes 
is higher than 63% in Asheville? 
◦ For this question, it is not enough to say yes/no because 

the p-value is large/small. Explain why the size of the p-
value supports your answer. 



} You are conducting a hypothesis test of 𝐻!: 𝛽 = 0 vs. 
𝐻": 𝛽 ≠ 0. Which of the datasets below would have the 
smallest p-value?



} “One study published in the Annals of Internal 
Medicine journal studied 521,330 people in 10 
European countries over 16 years and found a 
statistically significant lower mortality rate among 
coffee drinkers.”
◦ What does “statistically significant” mean in this 

context?



} Introduce high standards for statistical 
communication through formative assessment.

} Explore examples that challenge common 
misunderstandings.



} You may have heard that bacon causes cancer or 
that eating bacon is as bad as smoking. 

} Is the link between processed meat and cancer 
statistically significant?
◦ What does that mean?
◦ How is it presented in the article?

} Is the link between processed meat and cancer 
practically important?
◦ This one is more subjective.
◦ What information do you need in order to decide?
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