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Step 3: Compute the test statistic. In this example, we will compare the difference in the 
sample means between groups: 600 calories in Group Eating Slowly compared to 650 
calories in Group Eating Fast. The difference between these sample means is 50 calories. 
We will compute the test statistic to determine how many standard deviations a sample 
mean difference of 50 calories is from a mean difference equal to 0 stated in the null 
hypothesis.

In the formula for a two-independent-sample t test, we subtract the mean difference 
between the sample means (M1 − M2 = -50) from the mean difference stated in the 
null (μ1 – μ2 = 0). We then divide this difference by the combined standard error in both 
samples, called the estimated standard error for the difference (sM1 – M2), which is 
computed using the following formula:
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Hence, the t statistic for a two-independent-sample t test is
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The estimated standard 
error for the difference  is an 
estimate of the standard deviation 
of a sampling distribution of 
mean differences between two 
sample means. It is an estimate 
of the standard error or standard 
distance that mean differences 
can be expected to deviate from 
the mean difference stated in the 
null hypothesis.

FYI
The two-independent-sample  

t test measures the number 

of standard deviations in a t 

distribution that a mean difference 

between two groups deviates  

from the mean difference stated  

in the null hypothesis.

FIGURE 9.5  Setting the Criteria for a Decision
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The shaded region shows the rejection region with critical values equal to ±2.228 for a t distribution 
with df = 10. If the value of the test statistic falls in the shaded region, we reject the null hypothesis; 
otherwise, we retain the null hypothesis.


