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is also related to prejudice (e.g., Whitley & Kite, 2010). However, as shown in Figure 12.8, 
there are at least three ways in which fundamentalism, authoritarianism, and prejudice 
could be related to one another: (a) being raised in a fundamentalist religion increases the 
likelihood of a person’s acquiring an authoritarian ideology, which then leads to prejudice; 
(b) authoritarianism and fundamentalism are correlated with each other although neither 
causes the other and either both are possible causes of prejudice or only one remains as a 
possible cause after the other is controlled; and (c) authoritarianism, fundamentalism, and 
prejudiced are intercorrelated because all are caused by an unknown third variable. The 
implication of this example is that when conducting a path analysis or SEM you should test 
not only your preferred model but also any plausible alternative models. These alterna-
tives include different arrangements of possible causal sequences, including reverse causa-
tion and reciprocal causation.

Bear in mind that some alternative models might be ruled out by logic (for example, 
weight cannot cause height) or prospective correlations (for example, if Variable A does 
not predict Variable B across time, Variable A does not have time precedence over Vari-
able B). In addition, sometimes experiments can be designed to eliminate specifi c causal 
possibilities or to demonstrate causality. In fact, it is not uncommon for the independent 
variable in a path model to be a manipulated variable. For example, Condon and Crano 
(1988) manipulated the apparent similarity in attitudes between the participants in their 
research and the person the participants were evaluating, and Meyer and Mulherin (1980) 
and Reisenzein (1986) manipulated the reason why the person described in the scenario 
needed help. Under these conditions, one can conclude that the independent variable 
causes the mediating and dependent variables. What one cannot conclude with certainty 
is that the mediating variable causes the dependent variable, only that the mediating vari-
able is correlated with the dependent variable. However, other research that manipulates 
the mediating variable as an independent variable could reveal a causal relationship.

Chapter Summary

Factor analysis consists of a set of statistical techniques used to examine the relationships 
among a set of intercorrelated variables. Exploratory factor analysis examines the pattern 
of correlations to fi nd subsets of variables whose members are related to one another and 
are independent of the other subsets. It is used to reduce a larger number of variables to 
a smaller number for data analysis and to determine if the items on a scale represent one 
or more than one construct. Important considerations in factor analysis include having an 
adequate sample size, having a set of variables that are strongly intercorrelated but not 
multicollinear, choice of factor extraction and rotation methods, determining the number 
of factors to interpret, and the interpretation of those factors. In confi rmatory factor analy-
sis, one hypothesizes the dimensions responses to a set of items will load on and uses 
statistical analyses to confi rm (or refute) that hypothesis. Confi rmatory factor analysis can 
test hypotheses about the relations among sets of variables and can be used to evaluate 
the structural validity and generalizability of a measure. One can evaluate the success of a 
confi rmatory factor analysis using a variety of goodness-of-fi t indexes. 

Mediational models hypothesize that an independent variable causes a mediating vari-
able which, in turn, is the cause of the dependent variable. Simple, three variable hypoth-
eses can be tested using the causal steps strategy, which is based on multiple regression 
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analysis. More complex hypotheses are tested using path analysis or structural equation 
modeling, which combines path analysis with confi rmatory factor analysis to examine 
relationships among unmeasured latent variables derived from confi rmatory factor analy-
ses of multiple measures of the variables. Path and structural equation models can also 
be used to test the time precedence of a proposed causal variable. When interpreting the 
results of path analyses, it is essential to ensure that the model being tested is complete and 
that no alternative models fi t the data.
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Key Terms

Causal steps strategy
Confi rmatory factor analysis
Eigenvalue
Exploratory factor analysis
Factor (in factor analysis)
Factor analysis
Factor loading
Factor score
Goodness-of-fi t
Latent variable
Observed variable
Parallel Analysis
Path analysis
Prospective research
Scree plot
Structural equation modeling

Questions for Review and Discussion

 1. What is factor analysis? What is the difference between exploratory and confi rma-
tory factor analysis?

 2. How is exploratory factor analysis used in research? What are the important issues 
to consider when conducting an exploratory factor analysis?

 3. Find an exploratory factor analysis that was conducted in a research area that inter-
ests you. How well did the researchers meet the conditions for a good factor analysis? 
Explain in your own words the goal of the factor analysis and the meaning of the 
results the researchers obtained.

 4. How is confi rmatory factor analysis used in research?
 5. Find a confi rmatory factor analysis that was conducted in a research area that inter-

ests you. How well did the researchers meet the conditions for a good factor analysis? 
Explain in your own words the goal of the factor analysis and the meaning of the 
results the researchers obtained.

 6. What does the term goodness-of-fi t mean? What is its role in confi rmatory factor anal-
ysis and path analysis?

 7. What is a mediational hypothesis? How does a mediational hypothesis differ from 
one that proposes a moderating variable? How can mediational hypotheses be tested 
in research?

 8. What is path analysis? Find a path analysis that was conducted in a research area 
that interests you. Explain in your own words the goal of the path analysis and the 
meaning of the results the researchers obtained.

 9. What is prospective research? What role does path analysis play in prospective 
research?
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 10. What is a latent variable? How does structural equation modeling differ from path 
analysis?

 11. What issues should one bear in mind when interpreting the results of a path analysis?
 12. Think back to Chapter 9, in which we discussed how to test hypotheses about the 

effects of moderator variables. How does the concept of moderation differ from the 
concept of mediation? What is the most appropriate way in which to the effect of a 
hypothesized moderator variable? What is the best way to test the effect of a hypoth-
esized mediating variable? 
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