
570    Part V:  Making Inferences About Patterns, Frequencies, and Ordinal Data

1.	 Why is the variance meaningless for studies in which 
we count the number of participants who fall into each 
category?

2.	 Why is the chi-square called a goodness-of-fit test?

3.	 The following table summarizes the results of a study 
concerning the frequency of student participation in 
classes taught by three different instructors. 

Professor

A B C

fo
7 5 12

(a) 	 How many participants were observed in this  
study (N)?

(b) 	 What are the degrees of freedom for this test?
(c) 	 Compute the expected frequencies assuming 

equal proportions.

4.	 Two studies find a 6-point discrepancy between  
the observed and expected frequencies. If the 
discrepancy in Study A is 17 (observed) compared  
to 11 (expected), and the discrepancy in Study B is  
82 (observed) compared to 76 (expected), which 
study will produce a larger chi-square test statistic 
value?

LEARNING CHECK 1

Answers: 1. Because only one count or frequency is recorded in each category and nominal data do not meaningfully convey distance;  
2. A chi-square goodness-of-fit tests how well a set of observed frequencies fits with what was expected;  
3. (a) N = 24, (b) df = 3 − 1 = 2, (c) Frequency expected = 8 per cell; 4. Study A.

400 participants were observed in each of three studies. 
The categorical variable had k = 2 levels in one study, k = 
4 levels in a second study, and k = 8 levels in a third study. 
The levels of each categorical variable are shown in Table 
17.3. For each categorical variable, the expected frequency 
is free to vary except in one level—the last level must 
make the total expected frequency equal 400 (the total 
number of participants observed). Hence, each level of the 
categorical variable is free to vary except one, or k − 1.

(Continued)

The expected frequency at each level of the categorical variable 
is free to vary except one because the last level must make the total 
expected frequency equal 400 (the total number of participants 
observed).

k = 4, N = 400 

Levels of Categorical Variable (k)

1 2 3 4

fe
100 100 100 —

k = 8, N = 400

Levels of Categorical Variable (k)

1 2 3 4 5 6 7 8

fe
50 50 50 50 50 50 50 —

TABLE 17.3

k = 2, N = 400 

Levels of Categorical Variable (k)

1 2

fe
200 —

Expected Frequencies When k = 2, 
k = 4, and k = 8 With a Total of 400 
Participants Observed (N = 400)


