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research hypothesis: µverbal < µvisual or µverbal − µvisual < 0. The null hypothesis is the opposite of the 
research hypothesis, including all other possible outcomes. Thus, the null hypothesis states that µverbal ≥  
µvisual or µverbal − µvisual ≥ 0. In other words, the null hypothesis is that “visual learners” do not learn visual 
information any better than the “verbal learners.” The research and null hypotheses for this one-tailed 
independent t test are shown in Table 10.2.

	 15.	 Which of the following could represent a null hypothesis when doing a one-
tailed independent test? Note that this question is not asking about the study 
described in the text. Which of the following could possibly be a  
one-tailed null hypothesis?

a.	 µ1 ≥ µ2

b.	 µ1 < µ2

c.	 µ1 > µ2

d.	 µ1 = µ2

Step 3: Compute the Degrees of  
Freedom and Define the Critical Region
Computing the df for one-tailed tests is done in exactly the same manner as with a two-tailed test. In 
this case,

df n n= −( ) + −( ) = −( ) + −( ) =1 21 1 29 1 31 1 58.

The one-tailed t table indicates that a study with a df = 58, when using α = .05, has a critical value 
of 1.6716. The research hypothesis predicts that µ1, the verbal group, will be less than µ2, the visual group, 
so it is predicting a negative obtained t value, µverbal − µvisual < 0. Thus, the critical region is in the negative 
side of the distribution. The null should be rejected if t ≤ −1.6716. If “verbal learners” were labeled as 
Group 2 and “visual learners” as Group 1, we would have expected a positive t, and the critical region 
would have been in the positive side of the distribution.

Reading 
Question

  Table 10.2   � Symbolic and Verbal Representations of One-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

The population of “visual learners” does 
learn visual information better than the 
population of “verbal learners” does.

Visual learning style being 
better at learning visual 
information

Null 
hypothesis 
(H0)

H0: µ1 ≥ µ2

OR

H0: µ1 − µ2 ≥ 0

The population of “visual learners” does 
not learn visual information better than 
the population of “verbal learners” does.

Sampling error


