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The p-value Method

The critical value method is cool, but is kind of old fashioned now, which as you get older seems to 

describe more and more things! It is particularly useful for hand calculations, but most of the time you 

will be working with statistical software, which uses a different approach to giving you the same answer: 

the p-value approach. A p-value is a probability value which is computed using the test statistic. It is 

commonly considered to measure directly the support or lack of support for the null hypothesis, and it 

is easy to see why this perception could occur. However, it does not really do this at all – at least in the 

conclusive fashion noted in most texts. In fact, a p-value is just one type of evidence that can be used in 

making a decision about a null hypothesis – as I will show in due course. Either way, it is still a key part 

of your statistical education, and is the way in which most software calculates significance, so let’s learn 

about how to use it.

The p-value is considered as a probability, ranging from 0 to 1. Small p-values represent support for 

the rejection of H0 and the corresponding acceptance of H1. On the other hand, larger p-values suggest 

that one should reserve judgement regarding the hypotheses – although most statistics texts and statistics 

users actually mistakenly assume that this means one should automatically accept H0. Anyway, all will 

become clear in due course, but for now: how do you calculate a p-value? First, you must calculate a test 

statistic just as in the critical value approach. Using this, you can compute a p-value, and then you must 

interpret the meaning of the p-value. The computation of the p-value depends on whether you are doing 

an upper, lower or two-tailed test, as will be shown later. From here, you have to decide whether that 

p-value suggests that you reject the null hypothesis or not. Traditionally, we do this by comparing it with 

our pre-specified level of significance. 

Let me work through the acid drops example using the p-value approach, using the same numbers as 

above in the critical value example. Remember that we took a sample of 25 bags of acid drops and found 

a sample mean x  of 19. We know that σ = 2 as well, and this means we can easily compute z as −2.5.

The p-value is the probability that z ≤ −2.5 in the one-tailed case – which translates as the area under 

the standard normal distribution to the left of the test statistic. 
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Of course, by now you should know that we can find just this probability from the standard normal 

distribution table. In doing so, you will find that the area between the mean and z = −2.5 is 0.4938. The 

p-value is 0.5 − 0.4938 = 0.0062. Take a look at Figure 8.2 to get this under control.

think it over 8.9

Why is the p-value, in this case, calculated as 0.5 − 0.4938?
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