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Group Statistics
GRADUATE N Mean SD SE Mean

zACH .00 (no) 1477 −0.8750457 0.66385830 0.01727369
1.00 (yes) 15133 0.0854056 0.98619828 0.00801681

Independent-Samples Test
Levene's Test for 

Equality of 
Variances

t-Test for Equality of Means

F p t df p (2-
tailed)

Mean 
Difference

SE
Difference

95% CI of the Difference

Lower Upper

zACH Equal 
variances 
assumed

519.803 .000 −36.627 16,608 .000 0.026222 −1.011850 −0.909052

Equal 
variances 
not 
assumed

−50.435 2,170.498 .000 −0.96045

−0.96045

0.019043 −0.997796 −0.923106

Table 4.2  �Differences in Eighth-Grade Achievement for Students Completing or Not 
Completing High School, t-Test Results 

DATA SOURCE: National Education Longitudinal Study of 1988 (NELS88) from the National Center for Education 
Statistics (http://nces.ed.gov/surveys/nels88/).

The results from the t-test, shown in Table 4.2, do not support the assumption of 
equal variances, by virtue of a significant Levene’s test, which leads us to reject the 
null hypothesis that the variances are equal. By examining the standard deviations 
(SDs) for the two groups, we can see that one group has a SD substantially larger than 
the other. However, this is not an issue because SPSS provides output that compen-
sates for this shortcoming, allowing us to avoid errors of inference that would other-
wise occur as a result of violation of this assumption. Moving on in the second part 
of the table, we will examine the bottom row, labeled “Equal variances not assumed,” 
and can see there are significant differences in eighth-grade achievement test scores 
between those who will graduate from high school or not four years later. In eighth 
grade, those who will fail to graduate score almost a full SD below those who will 
graduate (t(2,170.50) = −50.44, p < .0001).

Mathematically, t is equal to the square root of F (or t2 = F); therefore, we should 
not be surprised when we see ANOVA produce identical results with an F that is the 
square of the t that does assume equal variances (−36.627 squared is 1,341.537; see 
Table 4.3, below).

Analyzing These Data via ANOVA

I hope you are not disappointed that I have foreshadowed the outcome of this analysis 
throughout the earlier parts of this chapter. ANOVA is a more flexible and general 
analysis framework, as it can handle more than two groups and more than one IV. The 
hypothesis tests for ANOVA generalize to




