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per each of 20 problems) and scored subjects’ performances three ways: no correc-
tion for guessing, 1 point off for each incorrect item, or the entire problem wrong 
(2 points off ) if either item in the problem is incorrect. If the researcher were to 
perform a MANOVA with these conceptually related DVs, the researcher would have 
multicollinearity because these three ways of scoring the MRT are correlated above .9 
with each other! Obviously there would be no point in including all three methods of 
scoring with this redundancy. What is the cut-off for judging that multicollinearity 
has occurred? Although there is no firm rule, many researchers seem to have settled 
for .70 and above.

Another concern is the presence of outliers, and Tabachnick and Fidell (1983) rec-
ommended running tests for outliers in each cell of the design and then that you “trans-
form or eliminate any significant outliers from MANOVA or MANCOVA analysis” (p. 232, 
emphasis in original). An outlier is a data point at a distance from another data point 
that may indicate variability in measurement or experimental error or neither (chance 
occurrence). We will talk more about outliers in Chapter 10. There are other problems 
to consider such as unequal sample sizes, missing data, violations of homogeneity of vari-
ance, linearity, and small sample sizes, but these are beyond the scope of this chapter. 
The interested reader is directed to Tabachnick and Fidell (1983 or newer editions) or 
to Maurice Tatsuoka (1988).

REVISIT AND RESPOND

•• When is MANOVA the appropriate approach with multiple dependent variables? If 
MANOVA is not appropriate, what analyses will you do?

FACTOR ANALYSIS: AN OVERVIEW
Factor analysis is considered a data reduction strategy, which can be particularly use-
ful in exploratory research, and it came out of Charles Spearman’s work on human 
abilities (Tatsuoka, 1988). The studies on credentials (Devlin et al., 2009) and mul-
ticultural art (Devlin et al., 2013) mentioned in this chapter both used factor analy-
ses to create the therapist-related dependent variables in the studies. Factor analysis 
can be used with a variety of kinds of stimuli, including written items and images.  
In addition to learning the steps in doing a factor analysis, it is important to know 
that such analyses require large samples (>100, with 1,000 considered “excellent”; 
Tabachnick & Fidell, 1983, p. 379).
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