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H0: X X Xk1 2= = =... ; or

Ha: X1 ≠ X2 ≠ ... ≠ Xk .

I will spare you the details of the calculations of the F test, but they follow the 
same principle, dividing the “signal” (mean square for the effect of GRADUATE, 
MSGRADUATE) by the “noise” (mean square for error, MSerror). As you can see in Table 4.3, 
we get identical results to the prior t-test when subjecting the same data to ANOVA.

Note that in this analysis, we see identical group means, significance testing, p 
values, and so forth (within rounding error) compared with the previous t-test. 
Furthermore, we see that the F is indeed within a small rounding error of the square 
of t. We also get eta squared (η2), which is an effect size for ANOVA indicating the 
percentage of the variance in the DV explained by group membership, the IV. In this 
example, with no thought to data cleaning, the IV GRADUATE accounts for 7.5% of 
the variance in student achievement test scores (zACH). This is the same concept as 
R2 or r2 from the previous chapter on correlation and regression. Thus, since ANOVA 
is more versatile (as regression is more versatile than correlation), we should, as a 
field, dispense with the t-test altogether except as an important and invaluable histori-
cal development (Student, 1908).

ANOVA Within an OLS Regression Framework

Now that we have established that correlation and regression analyses produce identi-
cal results, and t-tests and ANOVA analyses produce identical results, let us return 
to the overarching thesis of this chapter: that all of these analyses are special cases of 
the GLM, and they should not be treated as completely separate analytic techniques, 

GRADUATEa

GRADUATE Mean SE
95% CI

Lower Bound Upper Bound
0 (no) −0.875 0.025 −0.924 −0.826
1 (yes) 0.085 0.008 0.070 0.101

aDependent variable: zACH.

Tests of Between-Subjects Effectsa

Source
Type III Sum of 

Squares df Mean Square F p
Partial Eta 
Squared

Corrected model 1,241.328b 1 1,241.328 1,341.516 .000 0.075
Intercept 839.063 1 839.063 906.783 .000 0.052
GRADUATE 1,241.328 1 1,241.328 1,341.516 .000 0.075
Error 15,367.672 16,608 .925
Total 16,609.000 16,610

aDependent variable: zACH.
bR2 = 0.075 (adjusted R2 = 0.075).

Table 4.3  �Differences in Eighth-Grade Achievement for Students Completing or Not 
Completing High School, ANOVA Results




