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Invariance Tests in Multigroup SEM 

Illustration using Meredith’s (1993) Terminology 
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Note:  Grayed elements represent equality constraints across groups.  η is the factor, α is the factor mean, ψ is the factor variance, ν is 
the loading intercept, λ is the factor loading, θε is the measurement error. 
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Overview of a Suggested Process for Testing for Group Differences in SEM 

 
Comments: Generally speaking, comparisons should be made to the same form/free parameters model or the 
previously tested model with fewer constraints (Bentler, 2000).  The basic idea is to establish measurement 
equivalence before comparing predictive paths across groups.  In practice, researchers are often willing to live 
with partial measurement invariance (Byrne, Shavelson, & Muthen, 1989) in which only loadings are equivalent 
across groups (strong or weak factorial invariance depending on the interest in intercepts) if SEM is used to 
assess differences in prediction across groups.  Strict measurement invariance will be required, however, if the 
goal is to compare groups in subsequent analyses using a composite index of the items, because group 
differences in the amount of measurement error across groups can impact the results (Millsap & Kwok, 2004).  
Mean comparisons (of factors, α, or intercepts, ν) may not always be of interest. Two cases in which mean 
comparisons certainly should be made: 1) bias may be introduced because groups are combined or assumed 
equivalent in later analyses, and 2) mean differences between groups are of substantive interest (analogous to 
t-test or ANOVA comparisons).  In other cases, in which the researcher is interested in examining predictive 
differences between groups, one would not necessarily assume that group differences on the mean of an 
independent or dependent variable would affect associations with other variables within a group.  Multifactor 
models present additional complications.  Structural relations between a set of predictors and an outcome will 
depend on correlations among the predictors, for example.  So, in order to meaningfully interpret differences in 
prediction across groups, one would normally want to assume equivalence in the correlations among the 
predictors.  Finally, with large sample sizes, significant differences may be found for very small magnitude 
differences, and the researcher needs to decide which differences are important. 
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