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but I prefer beer, so let me go with that. Imagine I claim to you that I can tell whether a pint of beer was 

from a bottle or a can, just by tasting it. You probably would not believe me to be honest – many people 

do not. You could test my fanciful claim by giving me some pints of beer, some from bottles and some 

from cans, and see how many times I get the source right. If you give me one pint, and ask me to iden-

tify whether it is from a bottle or can, then I have a 50% chance of getting it right, even if I just guessed. 

Therefore, even if I got it right, you would not be that confident that I knew what I was doing, would 

you? However, the more pints you get me to test, the less chance I have of getting it completely right.

Again, to steal from Fisher,3 what if you gave me six pints? If I know that there are an equal number 

of bottled and canned pints, and you ask me which are which, there are 20 possible combinations in 

which those six pints can be arranged. Therefore, I would only guess the right arrangement 1 time out 

of 20 – a 5% chance of getting it right if I was just guessing. So if I did get it right, you have two choices 

of opinion. Either you think I got lucky (5% chance type of lucky, so pretty lucky), or you accept that I 

really can tell the difference between canned and bottled beer. And also that I can drink six pints rela-

tively quickly and still stand up!

Fisher suggested exactly this (not the thing about my drinking), and said that only when you are 

95% certain that your findings are genuine should you accept them. We continue (not without con-

troversy) to use this concept in statistical inference to this very day, with the concept of statistical 

significance. However, the key point to take from here is that it is impossible to be 100% sure that your 

sample results are true in the population, no matter how rigorous your testing process is. Whenever we 

are testing a hypothesis, we are always making a compromise between the likelihood of its being true 

in the population and the chance that we may get this wrong in our sample.

The Level of Significance

Intertwined with the idea of Type I and Type II error is the concept of the level of significance, which is 

sometimes called statistical significance. To talk definitions, the definition of the level of significance is 

the probability of making a Type I error. This is a very important concept which will be returned to over and 

over again for the rest of this book, so you might as well get it under control now.

First, look back at Back to Basics Box 8.1 and the beer example. With the six-pint arrangement (three 

bottled, three canned), there is a 1/20 chance of making a Type I error. In other words, the null hypoth-

esis would be that I cannot tell the difference between bottled and canned beer. However, there is a 1/20 

chance that I could simply guess the right order, and therefore you might conclude from the experiment 

that I could tell the difference even if I was just guessing. So there is a 1/20, or 5%, chance of this occur-

ring. The key thing to remember is that if I do get the right answer, you can never know whether I got the 

right order because I guessed correctly through luck, or because I really can tell the difference. This is pretty much 

the same as any data analysis situation – you cannot go to a data spreadsheet full of numbers and say 

‘now come on guys, be honest – do you really represent a population result, or are you just guessing?’ So 

we have to work with probabilities. In the six-pint beer example, if I get it right, there is a 95% chance I 

get it right because I know, and a 5% chance I get it right because I guessed. In other words, a 5% chance 

of a Type I error. Back to Basics Box 8.2 states the logic behind this in simpler words, just to make sure 

you get it.

3 For more information see Andy Field and Graham Hole (2003) How to Design and Report Experiment. London: SAGE.
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