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We stated at the outset of the hand-calculations that we know how many people preferred each type of 
soda. These preferences are listed in the “Observed Preference” column. Next is the “Expected Preference” 
column. How did we get 70 for each observed frequency? With a sample size of 210, and three sodas to 
choose from, we would expect, on average, 70 people to prefer each soda (i.e., 210 divided by 3). Please note 
that it could be that a researcher might believe that the expected frequencies could vary among each cate-
gory. If that is the case, then the expected frequencies would not be the same for all categories. As long as 
there is good reason to believe the expected frequencies should be different, they do not all have to be the 
same number.

We next take the difference between the observed frequency and the expected frequency. Then, much like 
we square deviation scores when computing sums of squares, we square the difference between observed and 
expected frequencies (otherwise, the sum of the differences would of course be 0).

As seen in the last column of Table 14.2, we take the squared difference score for each category and divide 
it by the expected frequency for that category. The sum of these quotients will be our χ2 test statistic. Thus, we 
have 0 + 0.36 + 0.36, which gives us a χ2 test statistic of 0.72.

Step 4: Find the critical value and make a decision about the null hypothesis

As was the case with parametric tools, we need our alpha level and degrees of freedom to obtain the critical 
value to compare our test statistic to. Appendix F contains the critical values for the χ2 goodness-of-fit test. By 
using our alpha level of .05 and 2 dfs, we see our critical value is 5.99. To reject the null hypothesis, our χ2 test 
statistic must be larger than 5.99. Of course, our χ2 test statistic was 0.72, which is less than the critical value. 
Therefore, we do not reject the null hypothesis. That is, the observed data are a good fit to the expected data. In 
plain English, people have no preference among Coke, Pepsi, and Dr. Pepper.

Note that like our F ratio tests when conducting an analysis of variance (ANOVA), χ2 test statistics and critical 
values can never be negative. This is because we cannot arrive at negative numbers in the calculation of the test 
statistics. When we squared the differences between observed and expected frequencies, we eliminated the 
negative numbers.

As always, we must communicate our results in APA style:

A chi-squared goodness-of-fit test revealed no significant preference for any of the sodas, χ2 (2, N = 210) 
= 0.72, p > .05. People tended to report liking each type of soda with equal frequency.

Table 14.2    χ2 Goodness-of-Fit Hand-Calculations

Soda 
Preference

Observed
Preference

Expected 
Preference

Observed – 
Expected

(Observed – 
Expected)2

(Observed – Expected)2

Expected Preference

Coke 70 70 0 0 0
70

0=

Pepsi 75 70 5 25 25
70

0 36= .

Dr. Pepper 65 70 -5 25 25
70

0 36= .

χ2 = 0.72


