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1.	 A researcher conducts a 2 × 3 chi-square test for 
independence.
(a)	 How many cells are in this study?
(b)	 What are the degrees of freedom for this 

hypothesis test?

2.	 What is the null hypothesis for a chi-square test for 
independence?

3.	 The following table summarizes the results of a study 
concerning the relationship between use of tanning 
beds and sex. 

Use Tanning Beds

Yes No Totals

Sex 

Men 10 12 22

Women 14 8 22

Totals 24 20  

(a) 	 How many total participants were in this study?
(b)	 What is the critical value for this test at a .05 level 

of significance?
(c) 	 Compute the test statistic and decide whether to 

retain or reject the null hypothesis.

LEARNING CHECK 4

Answers: 1. (a) 6 cells, (b) df = (2 − 1)(3 − 1) = 2; 2. The null hypothesis states that two categorical variables are 

 independent or unrelated, or that each observed frequency will be equal to each expected frequency; 3. (a) N = 44, (b) 3.84,  

(c) χobt
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 = 1.47. Decision: Retain the null hypothesis.

17.7 The Relationship Between Chi-Square and the Phi Coefficient 
The phi correlation coefficient that we computed in Chapter 15 indicated the 
direction and strength of the linear relationship between two dichotomous 
variables. This coefficient also can be used for the same types of data as those in 
the chi-square test for independence. Specifically, the phi correlation coefficient 
can be used in place of a 2 × 2 chi-square test for independence. Example 17.3 
restates the data for this type of research situation first given in Chapter 15.

Example 17.3

A researcher wants to determine the relationship between employment (employed, unemployed)  
and happiness (happy, unhappy) among 40 participants. The number of participants in each 
category is recorded. Table 17.13 shows the results of this hypothetical study.

Employment

TotalsUnemployed Employed

Happiness

Unhappy 14 (10) 6 (10) 20

Happy 6 (10) 14 (10) 20

Total 20 20 N = 40

This table was originally given without expected frequencies for an example using the phi correla-
tion coefficient in Table 15.11 in Chapter 15. For this analysis, N is the total number of participants 
observed. 

TABLE 17.13 The Observed and Expected Frequencies for the 
Relationship Between Employment Status and Happiness


