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“With a single covariate score available for each
subject, the analysis of covariance  permits
adjustments only for sources of variance involving
differences between subjects”. 511%.

“however. In these cases, only the between-subjects
sources of variability will be affected by the
ANCOVA. ..... There are ways to apply a covariance
adjustment to within-subjects sources of variance, but
these require the use of a covariate that can be
administered just before the start of each of the

different treatments the same subjects receive.” 479%:.

09; Kirk, 196810); Winer, 19711D).

2 APl e wESE EFAACNA s
=% W FEY £ Bz W)
BoAge] #E T BARAY TR £
Ao A3zt ogA HEAE AEINERA
Stk FAHIH SR, Keppel1982)9] A4t 2
g, 7 7 BAAaE AR de

A]

52

ofof & Zlolc.

FRARHO| G D G st
o e ans 2L AtE 2l Sl
IBM PCE SPSS v18.0 & KwakStat v11.0615 X

9) “The covariate accounts for neither between-level nor
within-level variability on (within-subject) factor B
because the covariate score is constant for a given
subject at all levels of this factor”. 227%.

10) “Only the between-subject comparisons are adjusted
for the covariate in part (a). This follows because the
within-subject adjustments are equal to zero”. 485%:.

11)  “Under case (1) only the between-subject
comparisons are adjusted for the effect of the
covariate -- the within-subject comparisons will all
have adjustments which are numerically equal to

zero”. 806%:.
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Precautions on the analysis of covariance

in mixed design: using KwakStat and SPSS

Ho-Wan Kwak

Department of Psychology, Kyungpook National University

This study examined several problems when an Analysis of Covariance applies to a mixed design involving
repeated measures variables, and suggested solutions for these problems. According to Keppel and ZeDeck
(1989), except for the special case, the result of the standard Analysis of Variance( ANOVA) and that of
the ANCOVA should not be different for the effects of repeated-measures variables. However, an
ANCOVA using SPSS ver. 18.0 with sample data yielded different results using a standard ANOVA for
within-subject variables. Actually, an ANCOVA using a Java Script program incorporating the statistical
procedure by Keppel(1991) obtained different results from those with SPSS. However, results using SAS
package where no interaction between repeated measure and covariate is assumed yielded the same results
of KwakStat. It is concluded that whether the interaction between repeated measures variable and

covariate variable is assumed or not may yield quite different results. Finally, several solutions were

proposed to overcome these problems.

Key words : analysis of covariance, analysis of variance, mixed design, repeated-measures, within-subjects variable
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