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	 23.	 Which of the following symbols should be used to represent a two-tailed 
research hypothesis?

a.	 ≤

b.	 >

c.	 =

d.	 ≠

Step 3: Use Sample Size to Compute the Degrees  
of Freedom and Define the Critical Regions
The formula for df is the same for one- and two-tailed tests. As was the case in the one-tailed example, 
the df here is

df N= − = − =1 15 1 14.

Now you will use the table of critical values of t in Appendix B to determine the critical value for a 
two-tailed test when the df = 14. In this case, you find the df in the left-most column and then find the 
value in that row under the two-tailed .05 heading. The critical value is 2.1448. Therefore, the two cut 
lines that define the positive and negative critical regions are located at +2.1448 and −2.1448, respec-
tively. Figure 7.4 will help you visualize these two critical regions on the distribution of t values.

Reading 
Question

  Figure 7.4    Visual Representation of the Two Critical Regions

Positive critical value of t = +2.145 Negative critical value of t = −2.145
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Positive tail contains 
2.5% of the t curve  

Negative tail contains 
2.5% of the t curve  

Step 4: Compute the Test Statistic (Single-Sample t Test)
4a. Compute the Deviation Between the Sample Mean and the Population Mean

This step is identical to a one-tailed test:

M −( ) = −( ) =µ 3 160 3 000 160, , .


