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The t test compares the actual difference between sample means with an estimate 
of the sample variation in that difference. A large t test statistic will occur when the dif-
ference between means is large relative to expected sample variation in that difference.

A more common computational formula for sX1 2-X , algebraically equal to the defi-
nitional formula, is as follows:
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Table 3.1 � Mean Math Score by  
Type of School

Type of School Mean Math Score N SE
Public 50.80 16,797 10.12
Private 55.86   3,336   8.89

The following is the computation for the t statistic that uses the definitional 
formula. The formula assumes equal population variances that is the same assumption 
as in linear regression:
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The critical t value required for a decision that the difference between means in 
the population is not equal to zero at the .05 level is 1.96. Since 1.96 is about equal to 
2, the sample difference must be about twice as large as the standard error for the sam-
ple difference to reject at the .05 level the hypothesis that the difference in the popula-
tion is zero.

In this case, the t value is 26.63, so the difference is more than 25 times as large as 
the standard error. The result of this test is that the sample difference is large enough 
to say that the population difference is likely not equal to zero.


