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Á A frequently used multivariate technique for testing 

hypothetical models (common in behavioral sciences).

Á Is a confirmatory technique

Á Tests models that are conceptually derived, a priori

Á Tests if the theory fits the data

Á Combination of factor analysis and multiple regression

Á Can simultaneously test measurement and structural relationships

Á A simple review of the literature shows its increase in 

popularity as a research tool
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(Cheung & Chan, 2005)
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ÁCoined by Glass (1976):

ÁȰÔÈÅ ÓÔÁÔÉÓÔÉÃÁÌ ÁÎÁÌÙÓÉÓ ÏÆ Á ÌÁÒÇÅ ÃÏÌÌÅÃÔÉÏÎ of analysis results 

from individual studies for the purpose of integrating the 

ÆÉÎÄÉÎÇÓȱȢ

Á It is widely used as a statistical technique to synthesize 

research findings in social sciences.
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ÁCombination of Meta Analysis and SEM techniques in 

synthesizing the prior studies findings in testing structural 

models.

Á Involving the techniques of synthesizing matrices of effect 

sizes (e.g. correlation matrices) and fitting SEM
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(Viswesvaran& Ones, 1995)



Á Stage 1:

ÁTest of composite hypothesis about the homogeneity of correlation 

matrices across k studies

ǐIn case of heterogeneity:

ǐCategorical Moderators

ǐRandom-effect assumption and averaging the correlations

ÁCalculating pooled correlation matrix 

ǐList-wise / pair-wise deletion
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(Cheung & Chan, 2005)



ÁUnivariate Approach

ÁBased on the assumption of independency in elements of 

pooled correlation matrices.

ÁMultivariate Approach

ÁUsing multivariate approaches to estimate the pooled effect 

size (e.g. pooled correlation matrix) and the weight matrix from 

independent studies at the first stage.
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(Hunter & Schmidt , 1990, 2004)

(Hedges & Olkin, 1985)



Á Stage 2:

Á5ÓÉÎÇ ÔÈÅ Ȱpooled Correlation ÍÁÔÒÉØȱ as ÔÈÅ Ȱobserved 

covariance ÍÁÔÒÉØȱ in fitting SEM.

ÁUsing CFA or OVPA models to fit the model to the pooled 

correlation matrix.
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(Cheung & Chan, 2005)



Á Appropriate sample size for fitting SEM?!

ǐWhen pair-wise deletion is involved

ǐUsing ad-hoc solutions like: harmonic mean, median, the total, and 

etc.

ÁBUT, type-I error of Chi-square test statistics, goodness-of-fit 

indices, the statistical power, and the standard errors of 

parameters estimate are dependent on the SAMPLE SIZE used 

for fitting SEM.
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(Cheung & Chan, 2005)



Á Possibility of Non-positive definite matrix as the input 

matrix because of pair-wise deletion

ÁNon-positive definite= negative values for matrix determinant

ÁThe determinant of a covariance or correlation matrix is a 

measure of "generalized variance." 

ǐSince negative variances are undefined, and since zero variances 

apply only to constants, it is troubling when a covariance or 

correlation matrix fails to have a positive determinant.
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(Cheung & Chan, 2005)

(Wothke, 1993)



Á Ignoring between-studies variations (second-order 

sampling error)

ÁSampling variation is reflected in the standard errors of pooled 

correlations

ÁSampling variation is well addressed in the first stage (i.e. 

different ns), BUT totally missed in the second stage (i.e. 

ignoring the effect of k).

Hamed Saremi, TSSEM, DDSA Lunch & Learn Program 13

(Cheung & Chan, 2005)



Á The assumption of independency of correlations does 

NOT hold in many cases

ÁNeed to take into account the covariances/correlations of 

correlations (i.e. covariation among correlations).

ǐTotally missed in univariate approaches
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(Cheung & Chan, 2005)



Á Analyzing a correlation matrix instead of a covariance 

matrix

Á)ÔȭÓ ÇÅÎÅÒÁÌÌÙ ÉÎÃÏÒÒÅÃÔ ÔÏ ÁÎÁÌÙÚÅ ÃÏÒÒÅÌÁÔÉÏÎ ÍÁÔÒÉØ ÉÎÓÔÅÁÄ ÏÆ 

covariance matrix in SEM.

ÁLead to incorrect chi-square statistics and the standard errors of 

parameters estimates.
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(Cheung & Chan, 2005)

(Cudeck, 1989)



Á TSSEM is a two-stage approach for conducting MASEM on 

correlations/covariance matrices

Á To incorporate meta-analytic techniques and SEM into a unified 

framework.

Á Stage 1 (in SEM context): 

ǐHomogeneity test of correlation/covariance matrices across studies

ǐCalculating pooled correlation/covariance matrix

ǐCalculating an asymptotic covariance matrix (ACM) of pooled 

correlation/covariance matrix

Á Stage 2:

ǐFit the model to the pooled matrices using SEM
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(Cheung & Chan, 2005; 
Cheung & Chan, 2009)



Á Stage 1 of TSSEM :

ÁUsing multiple -group CFA approach to test the homogeneity of 

correlation matrices across studies

ǐTesting the chi-square difference of unconstrained vs. constrained 

models

ÁCalculate the pooled correlation/covariance matrices 

ǐBut in the multivariate sense, with no assumption of independency of 

correlations

ǐOutput is a (pxp) pooled correlation/covariance matrix, where p is the 

number of variables
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(Cheung & Chan, 2005, 2008, 2009)



Á Stage 1 of TSSEM :

ÁCalculating an asymptotic covariance matrix (ACM) as a weight 

matrix for pooled correlation matrix in the second stage

ǐACM is a                             matrix of variances (diagonal elements) and 

covariances (off-diagonal elements) of pooled 

correlations/covariances. 

ǐACM reflects:

ǐInter-dependency of pooled correlations/covariances

ǐSecond-order (between studies) variations

ǐSecond-order effect of sample size in stage 2
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Á Stage 1 of TSSEM :

ÁTSSEM use LISREL to do the homogeneity test (i.e. a back & forth 

process between TSSEM software and LISREL)

ǐWe have fit-indices in addition to chi-square index for the result of 

homogeneity test

ǐChi-square gets significant in cases with very large N (i.e. the case in many 

MAs)

Á If the homogeneity hypothesis of correlations/covariances is NOT 

rejected, we can proceed to second stage

ǐIn case of rejection, like post-hoc analysis, the output of LISREL will 

give the fit indices for every study in the MA
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(Cheung & Chan, 2005, 2008, 2009)



Á Stage 2 of TSSEM:

ÁPooled correlation matrix and its asymptotic covariance matrix 

(i.e. as the weight matrix) are used as the input to SEM

ÁThe total sample size of all studies is used as the input sample 

size for the SEM

ǐThe only SEM package currently work with TSSEM is LISREL.
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(Cheung & Chan, 2005, 2008, 2009)



ÁDownload the free TSSEM software from:

http://courses.nus.edu.sg/course/psycwlm/internet/tssem.zip

Á$ÏÎȭÔ ÂÅ ÓÕÒÐÒÉÓÅÄ ÉÔ ÉÓ Á $/3-driven software.
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(Cheung, 2009)

http://courses.nus.edu.sg/course/psycwlm/internet/tssem.zip


ÁNo installation, just copy TSSEM.EXE and two other files 

(i.e. cor.cfg & cor.dat) to your folder.

Á TSSEM.EXE generates required LISREL syntax files and 

processes the intermediate data files in the TSSEM 

procedure.
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(Cheung, 2009)



Á Steps of analysis:

1. Prepare your data (i.e. consistent correlation matrices, sample 

size in each study, and missing variables in each study)
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(Cheung, 2009)
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Preparing data in spreadsheet



Á Steps of analysis:

1. Configure cor.datand cor.cfg(this file is the main file which is used 

till the end of the process) based on prepared data

1. Copy correlation matrices to cor.dat

2. Copy all other information (Study number, sample size, and missing 

variables of the studies in the same order with correlation matrices) to 

cor.cfg

3. Complete other required syntax for the first stage in cor.cfg based on 

TSSEM guideline (just copy and paste)

4. Complete the bottom part of the syntax in cor.cfg for the second stage 

based on guidelines in TSSEM package (these are LISREL syntax for model 

and data specification and will be used when you reach the second stage)
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Preparing cor.dat data file 
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Preparing cor.cfg syntax file 



Á Stage 1:

ÁRun ȰTSSEM.EXE ɀ1#/2Ȣ#&'ȱin your DOS command 

window. This produces cor1.ls8file which is a LISREL syntax for 

test of heterogeneity and calculation of pooled 

correlation/covariance matrix as well as ACM.
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(Cheung & Chan, 2007)
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View of cor1.ls8syntax file 
created for LISREL



Á Then run the LISREL on cor1.ls8and see the goodness of 

fit results in cor1.out for the homogeneity test.
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View of cor1.out output file 
for the stage-1 

(i.e. homogeneity test of 
correlations)



Á You results are:

ÁHomogeneous, proceed to stage 2

ǐ2-3%! Ї ΦȢΦήȟ 

ǐ.&) Ј ΦȢίȟ 

ǐ..&) Ј ΦȢίȟ 

ǐ#&) Ј ΦȢί

ÁHeterogeneous, stay and address the heterogeneity through:

ǐModerator testing (e.g. cluster analysis)

ǐJustifying the assumption of random effect
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Á Stage 2:

ÁRun ȰTSSEM.EXE ɀ2#/2Ȣ#&'ȱin your DOS command 

window. This produces cor2.ls8file which is a LISREL syntax for 

test of SEM based on pooled correlation/covariance matrix, 

ACM, and N.
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(Cheung & Chan, 2007)
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View of cor2.ls8syntax file 
for the stage-2 analysis in LISREL



Á Then run the LISREL on cor2.ls8and see the goodness of fit 

results in cor2.out for the SEM analysis.
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View of cor2.out output file 
for the stage-2 

(i.e. SEM analysis)


