
85 3.104 2.712 2.479

90 3.098 2.706 2.473

95 3.092 2.700 2.467

100 3.087 2.696 2.463

Example One-Way ANOVA

Imagine that the health psychologist wants to compare the calorie estimates of psychology majors, nutrition majors,
and professional dieticians. He collects the following data:

Psych majors: 200, 180, 220, 160, 150, 200, 190, 200
Nutrition majors: 190, 220, 200, 230, 160, 150, 200, 210, 195
Dieticians: 220, 250, 240, 275, 250, 230, 200, 240
The means are 187.50 (SD = 23.14), 195.00 (SD = 27.77), and 238.13 (SD = 22.35), respectively. So it appears

that dieticians made substantially more accurate estimates on average. The researcher would almost certainly enter
these data into a program such as Excel or SPSS, which would compute F for him and find the p value. Table 13.4
shows the output of the one-way ANOVA function in Excel for these data. This table is referred to as an ANOVA
table. It shows that MSB is 5,971.88, MSW is 602.23, and their ratio, F, is 9.92. The p value is .0009. Because this
value is below .05, the researcher would reject the null hypothesis and conclude that the mean calorie estimates for
the three groups are not the same in the population. Notice that the ANOVA table also includes the “sum of squares”
(SS) for between groups and for within groups. These values are computed on the way to finding MSB and MSW but
are not typically reported by the researcher. Finally, if the researcher were to compute the F ratio by hand, he could
look at Table 13.3 and see that the critical value of F with 2 and 21 degrees of freedom is 3.467 (the same value
in Table 13.4 under Fcrit). The fact that his F score was more extreme than this critical value would tell him that
his p value is less than .05 and that he should reject the null hypothesis.

Table 13.4 Typical One-Way ANOVA Output From Excel

ANOVA

Source of variation SS df MS F p-value Fcrit

Between groups 11,943.75 2 5,971.875 9.916234 0.000928 3.4668

Within groups 12,646.88 21 602.2321

Total 24,590.63 23

ANOVA Elaborations

Post Hoc Comparisons

When we reject the null hypothesis in a one-way ANOVA, we conclude that the group means are not all the same
in the population. But this can indicate different things. With three groups, it can indicate that all three means
are significantly different from each other. Or it can indicate that one of the means is significantly different from
the other two, but the other two are not significantly different from each other. It could be, for example, that the
mean calorie estimates of psychology majors, nutrition majors, and dieticians are all significantly different from

SOME BASIC NULL HYPOTHESIS TESTS • 270


