
PSY 9556B (Feb 26) Update on Measurement Invariance Methods, and 
Longitudinal Panel Models 

Updates on Measurement Invariance 
 
• Gordon Cheung’s presentation 

• Instead of chi-square difference test we can directly calculate invariance of 
each parameter 

• The issue of the referent item  
• My modified procedure using Little’s approach to setting the scale 

• Kateryna Keefer’s presentation 
• Interpreting the impact of partial invariance 

 
Cheung, G. W. & Lau, R. S. (2012). A direct comparison approach for testing measurement 
invariance. Organizational Research Methods, 15(2), 167-198. 
Keefer, K. V., Holden, R. R., & Parker, J. D. A. (2013). Longitudinal assessment of trait emotional 
intelligence: Measurement invariance and construct continuity from late childhood to 
adolescence. 

 



Example – One Latent Variable (4 indicators) at Two Time Points 

Often in research we simply create an aggregate score without assessing MI 



Estimating Invariance of the Loadings 



Estimating Invariance of the Loadings 



Estimating Invariance of the Loadings 



Estimating Invariance of the Loadings 
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Constraining Invariant Loadings and Evaluating Invariance of Intercepts 



Evaluating Invariance of Intercepts 



Constraining 2 Invariant Intercepts and Assessing Invariance of the Residuals 



If I constrain all four intercepts: 

Constraining 2 Invariant Intercepts and Assessing Invariance of the Residuals 



Summary of “Latent” Mean Differences Across Time 

Model M  
Time 1 

M 
Time 2 

Diff 

Equal weights (across loadings and across time) 6.457 6.516 0.059 
CFA with unconstrained loadings and intercepts 6.434 6.524 0.090 
All constrained loadings (across time) 6.435 6.524 0.089 
Two constrained intercepts (across time) 6.415 6.552 0.137 
Four constrained intercepts(across time) 6.418 6.534 0.116 
Could remove item with invariant intercepts (if 
enough items left over) 

      



Panel Longitudinal Models 

• Can be viewed as the structural part of a longitudinal SEM model 
• Typical parts: 

• Auto-regressive regression paths 
• Cross-lagged regression paths 
• Correlated residuals 
• Can add time invariant covariates (a few different ways of modeling) 
• Can add time variant covariates 
• Could add a LGM structure (ALT models – next week) 

• Basic simplex (autoregressive) change process 
• AR1, AR2,… 
• What is the meaning of AR2 
• Simplex change process vs. latent growth model - meaning 

 
 



Example Using Mplus  

In the following example I use single observed variables across 8 time points. A 
more powerful design would use latent variables and would test for 
measurement invariance first. 

syntax continued 



Example Using Mplus  



Example Using Mplus  

drink1 drink3 drink2 drink4 drink5 drink6 drink7 drink8 

Gender 

dep1 dep3 dep2 dep4 dep5 dep6 dep7 dep8 

JAN 

.47 .84 .83 

.50 .39 .81 .52 .69 .53 .48 

-.16 

.27 

.60 .82 .79 .81 

.39 

.43 

.38 

.30 

.41 

.06* 

.45 .28 

SEP MAY JAN SEP MAY JAN SEP 

Standardized coefficients all significant p < .001, except .06* significant p < .05. Note 
that drink-dep correlated residuals were included but not significant. An alternative 
model testing the effects of depression on drinking revealed no significant cross-lag 
associations. 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15

