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  Table 10.1   � Symbolic and Verbal Representations of Two-Tailed Research and Null Hypotheses 
for an Independent t Test

Symbolic Verbal Mean Difference Created by

Research 
hypothesis 
(H1)

H1: µ1 ≠ µ2

OR

H1: µ1 − µ2 ≠ 0

If a population were given the verbal 
descriptions, their mean memory score 
would be significantly different from a 
population not given the verbal 
descriptions.

The verbal label affecting 
memory scores

Null 
hypothesis 
(H0)

H0: µ1 = µ2

OR

H0: µ1 − µ2 = 0

If a population were given the verbal 
descriptions, their mean memory score 
would not be significantly different from 
a population not given the verbal 
descriptions.

Sampling error

	 9.	 Which of the following is the best summary of the two-tailed research 
hypothesis?

a.	 People in the verbal description group will have higher memory scores than 
people in the no verbal description group.

b.	 The people in the verbal description group will have different memory scores 
than people in the no verbal description group.

Step 3: Compute the Degrees of  
Freedom and Define the Critical Region
When you computed the degrees of freedom (df ) for the single-sample t test, the df formula was  
df = (N − 1). The df formula for an independent t test is different because the independent t test uses two 
samples rather than just one sample. Therefore, you have to compute the df for each sample and com-
bine them to get the df for the independent t test. The independent t test df formula is  
df = (n1 − 1) + (n2 − 1), where n1 and n2 represent the sample sizes of the two samples, respectively. 

In this case, the df is as follows:

df n n= −( ) + −( ) = −( ) + −( ) =1 21 1 6 1 6 1 10.

You then use the correct t table of critical values and the α = .05 criterion to find the critical value 
of t for this two-tailed independent t test. In this case, the critical value is 2.2281. This means that the 
two critical regions are t ≥ +2.2281 and t ≤ -2.2281.

Step 4: Compute the Test Statistic
4a. Compute the Deviation Between the Two Sample Means

As mentioned above, there are two terms in the numerator of the t statistic. The first (M1 - M2) is the 
difference between the two sample means. The second (µ1 - µ2) is the difference between the two 
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