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Definition

Measurement invariance tests for the psychometric equivalence of a construct 

across different target cultures (Greiff & Iliescu, 2017). Cross-cultural 

comparability is usually evaluated through multigroup confirmatory factor analysis 

(MGCFA), which is a technique capable of testing cross-national equivalence over 

several countries (Jöreskog, 1971; Meitinger, 2017) to claim that a construct is fully 

invariant.



How can you test M.I.?

Measurement invariance can be tested across four steps: Configural, Metric, 

Scalar, and Strict (see Putnick & Bornstein, 2016), following the recommendations 

by Hu and Bentler (1999), Cheung and Rensvold (2002), Chen (2007), and Meade et 

al. (2008). Either ML or MLR estimator are the usual choice (Maximum likelihood, 

and ML with robust standard errors) across tested steps. Applied decision rules to 

whether they complied or not with the type of studied invariance should be based on 

sample size, type of invariance, and fit-statistic used for comparison (see Meade et 

al., 2008).



Types of invariance to be tested

The nested models are progressively tested from configural to scalar invariance 

(Vandenberg & Lance, 2000). Configural invariance represents the baseline, which 

assumes that groups share the same conceptual framework without equality 

constraints on any parameter. Metric invariance requires equivalence of factor 

loadings, meaning that each item contributes to the latent construct similarly across 

different groups. 



Types of invariance to be tested

Scalar invariance allows for the comparison of latent means across groups (Putnick

& Bornstein, 2016). This type of invariance analysis derives from constraining 

intercepts to be equal among groups. If there is enough evidence for scalar 

invariance, then scores are considered invariant, i.e., equivalent (Chen, 2007; Tóth-

Király et al., 2017). The previous types of invariance are necessary to claim that a 

construct is fully invariant. In Strict invariance, residuals are set to be equal across 

groups, although this is optional in cross-cultural research. 
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Measurement Invariance by Country
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Measurement Invariance by Gender





Some examples from Trait EI research
TITLE: Multiple Group Omnibus Measurement Invariance. 

DATA:

FILE IS "C:\full_new_dataset_clinical.dat";

VARIABLE:

names= education occupation civilstatus age gender

t1 t2 t3 t4 t5 t6 t7 t8 t9 t10 t11 t12 t13 t14 t15 t16 t17 t18 t19 t20 t21 t22 t23 t24 t25 t26 t27 

t28 t29 t30;

usevar = t1 t2 t3 t4 t5 t6 t7 t8 t9 t10 t11 t12 t13 t14 t15 t16 t17 t18 t19 t20 t21 t22 t23 t24 t25 

t26 t27 t28 t29 t30;

grouping is gender (1=Woman 2=Man);

ANALYSIS:

ESTIMATOR = MLR;

ROTATION = TARGET (orthogonal);

MODEL = CONFIGURAL METRIC SCALAR;

OUTPUT: sampstat;



Some examples from Trait EI research





Some examples from Trait EI research
TITLE: Multiple Group Configural Measurement Invariance Across Genders

DATA:

FILE IS "C:\full_new_dataset_clinical.dat";

VARIABLE:

names= education occupation civilstatus age gender

t1 t2 t3 t4 t5 t6 t7 t8 t9 t10 t11 t12 t13 t14 t15 t16 t17 t18 t19 t20 t21 t22 t23 t24 t25 t26 

t27 t28 t29 t30;

usevar = t1 t2 t3 t4 t5 t6 t7 t8 t9 t10 t11 t12 t13 t14 t15 t16 t17 t18 t19 t20 t21 t22 t23 t24 

t25 t26 t27 t28 t29 t30;

grouping is gender (1=Woman 2=Man);

ANALYSIS:

ESTIMATOR = MLR;

ROTATION = TARGET (orthogonal);

MODEL:
fg BY t1-t30 (*1);
FS1 BY t5 t20 t9 t24 t12 t27 t4~0 t19~0 t7~0 t22~0 t15~0 t30~0 t1~0 
t16~0 t2~0 t17~0 t8~0 t23~0 t13~0
t28~0 t6~0 t21~0 t10~0 t25~0 t11~0 t26~0 t3~0 t14~0 t18~0 
t29~0(*1); 
FS2 BY t4 t19 t7 t22 t15 t30 t5~0 t20~0 t9~0 t24~0 t12~0 t27~0 t1~0 
t16~0 t2~0 t17~0 t8~0 t23~0 t13~0 t28~0 t6~0 t21~0 t10~0 t25~0 
t11~0 t26~0 t3~0 t14~0 t18~0 t29~0(*1);
FS3 BY t1 t16 t2 t17 t8 t23 t13 t28 t4~0 t19~0 t7~0 t22~0 t15~0 t30~0 
t5~0 t20~0 t9~0 t24~0 t12~0 t27~0 t6~0 t21~0 t10~0 t25~0 t11~0 
t26~0 t3~0 t14~0 t18~0 t29~0(*1);
FS4 BY t6 t21 t10 t25 t11 t26 t5~0 t20~0 t9~0 t24~0 t12~0 t27~0 t4~0 
t19~0 t7~0 t22~0 t15~0 t30~0 t1~0 t16~0 t2~0 t17~0 t8~0 t23~0 
t13~0 t28~0 t3~0 t14~0 t18~0 t29~0(*1);
[t1-t30];
t1-t30;
[fg@0]; [FS1@0]; [FS2@0]; [FS3@0]; [FS4@0];
OUTPUT:
sampstat standardized SVALUES stdyx modindices(15);



Configural Measurement Invariance



Some examples from Trait EI research

TITLE: Multiple Group Metric Measurement Invariance Across Genders

[t1-t30];

t1-t30;

[fg@0]; [FS1@0]; [FS2@0]; [FS3@0]; [FS4@0];

Item intercepts

Item uniqueness

Factor means

Factor loadings are freed
here so no need to include
“Model Man” anymore

T18 WITH T3;
T19 WITH T4;
T24 WITH T9;
T30 WITH T7;
T17 WITH T2;
T25 WITH T10;

Correlated 
uniquenesses



Metric Measurement Invariance



Some examples from Trait EI research

TITLE: Multiple Group Scalar Measurement Invariance Across Genders

[t1-t30];

t1-t30;

[fg@0]; [FS1@0]; [FS2@0]; [FS3@0]; [FS4@0];

[fg*]; [FS1*]; [FS2*]; [FS3*]; [FS4*];

Item intercepts are now invariant across groups

Item uniqueness (residuals)

Factor means were set to be equal

Factor means set to be freely estimated across groups



Scalar Measurement Invariance



Some examples from Trait EI research

TITLE: Multiple Group Strict Measurement Invariance Across Genders

t1-t30;

[fg*]; [FS1*]; [FS2*]; [FS3*]; [FS4*];

Item uniqueness (residuals) are now invariant across groups

Factor means are freely estimated across groups, as when
testing scalar invariance.  



Reporting of Measurement Invariance
Pérez-Díaz & Petrides, 2021



Reporting of Measurement Invariance
Pérez-Díaz et al., 2021



Suggested resources

Go to the supplementary material!
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