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1.	 Calculate z.

2.	 If z > 0 (i.e. positive), this means that the test 

statistic is in the upper tail. Therefore, use the 

normal distribution tables to determine the 

area under the normal curve to the right of z. 

If z < 0 (i.e. negative), then it is in the lower tail. 

Therefore find the area under the curve of the 

normal distribution to the left of z.

3.	 Double the area under the tail which you deter-

mined in step 2, and this is the p-value.

So, let’s do this in practice, using the cricket balls example. We calculate z just as above, and come up 

with −1.875. So to compute the p-value we need to work out the probability of getting a test statistic at least as 

unlikely as −1.875. You should by now have no trouble with understanding the area under the normal curve 

as a probability, and therefore that the further I get away from the mean, the less likely that z is to occur if the 

null is true in the population. Therefore, it is obvious that all values of z ≤ −1.875 would be at least as unlikely. 

However, in the two-tailed situation, values of z ≥ 1.875 are also at least as unlikely. Figure 8.4 shows this.

p-value = 2(0.03) = 0.06

0
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z = −1.875 z = 1.875
z

Figure 8.4
p-value 
Approach; 
Acid Drops 
Example – 
Two-tailed

Figure 8.4 shows that the p-value in the two-tailed case is given by finding the area under the normal 

curve corresponding to z ≤ −1.875 and z ≤ 1.875. It is simple enough to do this because the normal curve 

is symmetrical. So, you just find the area under the curve corresponding to z = 1.875 and double it. Going 

to the normal distribution table, we find that the area between the mean and 1.875 is 0.4696, and thus 

the area under the curve to the left (or right) of the test statistic is 0.5 − 0.4696 = 0.03. If you double this, 

you will find that the two-tailed p-value is 0.06. Comparing this with α = 0.05, we can see that we should 

not reject H0 because 0.06 > 0.05.

However, an alternative perspective could be that this p-value is rather close to the point where we 

would reject H0. We could therefore consider that there was some evidence for concern here. Perhaps we 

should conduct more research? But even so, in this quality control context, we have not achieved the 

level of confidence to reject H0.

Summary of Basic Hypothesis Testing

OK, that was a lot of information to take in, so perhaps a summary would help. The basic hypothesis testing 

procedure is as follows, and – remember – this applies to all hypothesis testing situations, not just the basic 

hypotheses outlined above; the only things that change later in the book are the specific test statistic methods.

First, and always first, you must develop your null and alternative hypotheses for all the tests you want 

to conduct. From here, you specify the level of significance. Only now should you collect data, and then 

compute the test statistic. Once you have the data, you must decide whether to use the p-value or critical 

value approach. If you take the p-value approach, use the test statistic to compute the p-value,10 and from 

10 In fact, often a computer package such as Excel or SPSS will do this for you.
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