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On average, we can expect the sample mean from a randomly selected 
sample to be equal to the population mean. The sample mean, then, is an 
unbiased estimator of the value of the population mean. In statistical terms, 
M = μ, on average. We can state this as a rule for the sample mean:
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Central Limit Theorem
We know that, on average, the sample mean is equal to the population 
mean. But what about all other possible values of the sample mean that 
we could obtain? We can distribute all other possible sample means by 
listing the value of each possible sample mean on the x-axis and the fre-
quency of times it occurs on the y-axis of a graph. Figure 7.3b shows that 
the sample means selected from this population are normally distributed, 
and this will always be the case regardless of the distribution of scores in 
the population. Notice in Figure 7.3a that the frequency of scores in the 
original population is nonmodal. Although the population of scores is 
not normally distributed, the sample means selected from this population 
are normally distributed. This outcome is described by the central limit 
theorem.

Participants  
Sampled (n  =  2)

Scores for Each 
Participant

Sample Mean for Each 
Sample (M)

A, A 8, 8 8.0

A, B 8, 5 6.5

A, C 8, 2 5.0

B, A 5, 8 6.5

B, B 5, 5 5.0

B, C 5, 2 3.5

C, A 2, 8 5.0

C, B 2, 5 3.5

C, C 2, 2 2.0

Nn = 9 samples ΣM = 45

µM = =45
9

5 0.

TABLE 7.3
 � The Participants, Individual Scores, and Sample Means for 

Each Possible Sample of Size 2 From a Population of Size 3

FYI
The sample mean is an unbiased 

estimator of the value of the 

population mean.

FYI
The central limit theorem explains 

that the shape of a sampling 

distribution of sample means tends 

toward a normal distribution, 

regardless of the distribution in the 

population.

The central limit theorem   
explains that regardless of 
the distribution of scores in 
a population, the sampling 
distribution of sample means 
selected at random from that 
population will approach the shape 
of a normal distribution, as the 
number of samples in the sampling 
distribution increases.


