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Moving to a world beyond p < 0.05: 
where we came from and the road map



What is a p value?

• The probability
• Of seeing a test statistic
• At least as extreme as the one you got
• Given the null hypothesis is true



History

• Arbuthnot (1710) “An 
argument for divine 
providence taken from the 
constant regularity 
observed in the births of 
both sexes”

• Calculated a p value form 
a binomial distribution



History

• Laplace (1827) 
measuring the 
effect of the moon 
on atmospheric 
tides

• Calculated a p 
value from a 
Normal distribution



History
• Poisson (1837) 

modelling jury 
verdicts (7/12 was 
sufficient to convict)

• Calculated 
confidence intervals 
from Normal 
distributions



History
• Fisher (1922) 

introduced the term 
“p-value”



• Describing the standard normal distribution: 
“The value for which P=0.05, or 1 in 20, is 1.96 
or nearly 2; it is convenient to take this point as a 
limit in judging whether a deviation ought to be 
considered significant or not. Deviations 
exceeding twice the standard deviation are thus 
formally regarded as significant. Using this 
criterion we should be led to follow up a false 
indication only once in 22 trials, even if the 
statistics were the only guide available.”



• “If one in twenty does not seem high enough 
odds, we may, if we prefer it, draw the line at 
one in fifty … or one in a hundred …. Personally, 
the writer prefers to set a low standard of 
significance at the 5 per cent point, and ignore 
entirely all results which fail to reach this level. A 
scientific fact should be regarded as 
experimentally established only if a properly 
designed experiment rarely fails to give this level 
of significance.”





History
• Neyman & Pearson (1933) 

introduced the concept of 
hypothesis tests

• Neyman (1937) introduced 
the term “confidence 
interval”



Poking fun at p values

• Jokes about the 
threshold



• teetering on the brink of significance 
(p=0.06)

• not significant in the narrow sense of the 
word (p=0.29)

• partial significance (p>0.09)
• significant at the .07 level



• Jokes about multiple comparisons









• Jokes about the 
terminology



But statisticians can poke fun too …



• BASP bans the 
p-value



• ASA statement 
of six principles 



• ASA editorial introducing 40+ papers



• ATOM(IC)
• Accept uncertainty; be
• Thoughtful
• Open, and
• Modest

• Institutional Change



Resources

• https://www.howresearchers.com/episode
s/episode-2/

• https://i2insights.org/2019/04/30/replacing-
p-values/

https://www.howresearchers.com/episodes/episode-2/
https://i2insights.org/2019/04/30/replacing-p-values/
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