Discovering Statistics Using IBM SPSS Statistics

SPSS Tip 15.1
My Mauchly’s test looks weird
Sometimes the significance for Mauchly’s test shows a dot and no significance value, as in Output 15.3. Naturally, you fear that SPSS has gone crazy
and is going to break into your bedroom at night and tattoo the equation for
the Greenhouse–Geisser estimate on your face. Fear not, the reason for the
dot is that you need at least three conditions for sphericity to be an issue (see
Misconception Mutt 15.1). Therefore, if the repeated-measures variable has
only two levels then sphericity is met, the estimates of sphericity are 1 (perfect
sphericity), the chi-square is zero and has no degrees of freedom and so a
p-value can’t be computed. It would be a lot easier if SPSS just printed in big
letters ‘Hooray! Hooray! Sphericity has gone away!’ We can dream.

Output 15.3

Although the result seems plausible, we have learnt that departures from sphericity make the
F-test inaccurate, and Output 15.2 shows that these data are not spherical. As well as showing
the F-statistic and associated degrees of freedom when sphericity is assumed, Output 15.4 shows the
results adjusted using the three estimates of sphericity in Output 15.2 (Greenhouse–Geisser, Huynh–
Feldt, and the lower-bound value). These estimates are used to correct the degrees of freedom, which
has the effect of increasing p (Jane Superbrain Box 15.3).
The adjustments result in the observed F being non-significant when using the Greenhouse–
Geisser correction (because p > 0.05) but significant using the Huynh–Feldt correction (because the
probability value of 0.048 is just below the criterion value of 0.05). I noted earlier that the
Greenhouse–Geisser correction is probably too strict and that the Huynh–Feldt correction is probably
not strict enough, and we see this here because one of them takes the significance value above the
conventional 0.05 threshold whereas the other doesn’t (see Jane Superbrain Box 15.4). This leaves us
with the puzzling dilemma of whether to accept this F-statistic as significant.
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