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Why small p (probability) values are evidence of statistical significance. 

 

Say that there are 500 blue balls and 500 red balls in a bag that you cannot see into. (In other words, you 

do not know the PARAMETERS in this population of balls). 

 

You RANDOMLY draw out a SAMPLE of 100 balls and 45 of them are blue and 55 of them are red. Is that 

likely to happen? (yes) 

 

You RANDOMLY draw out a SAMPLE OF 100 balls and 96 of them are blue and 4 of them are red. Is that 

POSSIBLE? (yes) Is it LIKELY to happen? Is there a large or small PROBABILITY of drawing 96 blue balls 

and 4 red balls (randomly) from a bag that contains 500 blue balls and 500 red balls? The probability of 

that happening is small. 

 

Say we have a hypothesis as follows: H8: That males are more likely than females to like strawberry ice 

cream. 

 

We have a population of 1000 people that includes both males and females. We draw a random sample 

of 100 people from that population and discover that 52 percent of the males like strawberry ice cream 

and 46 percent of the females like strawberry ice cream. Based on that sample, is there any statistical 

evidence that males are more likely to like strawberry ice cream. (no) There is a small difference in the 

percentages between males and females, it is very small.  

 

THERE IS A HIGH PROBABILITY (p value) of drawing a random sample like the one above from a 

POPULATION in which there is NO difference between males and females regarding liking strawberry ice 

cream.  

 

Now, assume we draw a RANDOM SAMPLE from a population of people and discover THAT IN OUR 

SAMPLE 97 percent of the males like strawberry ice cream and 32 percent of the females like strawberry 

ice cream. Is it likely that a sample like that was randomly drawn FROM A POPULATION IN WHICH THERE 

IS NO RELATIONSHIP BETWEEN GENDER AND LIKING STRAWBERRY ICE CREAM? (no) 

 

It is very unlikely (low probability, low p value) to randomly draw a sample with evidence of a high 

correlation between two variable from a POPULATION in which there is no relationship between the two 

variable.  

 

The p value is the statistical probability that the sample drawn was drawn from a POPULATION in which 

there is in fact no correlation between the two variables. 

 



Usually, in the social sciences, if the probability that a sample like this one was drawn from a population 

in which there is NO relationship between the IV and DV is less than 5 percent (p < .05) then the finding 

is STATISTICALLY SIGNIFICANT and we have evidence that there IS a relationship between the IV and the 

DV in the population. 

 

If it is very unlikely that a sample like this one was drawn from a population with no relationship 

between the two variables, if we DID randomly draw the variable, then it is VERY LIKELY that there is a 

relationship between the two variables in the population. 

 

 


