Measurement Invariance Multiverse

Decision nodes, where reasonable applied researchers
could moke different defensible decisions in the same
context.

Procedure and opero\tional nodes, where reasonable
applied researchers could make choices to apply
different procedures and tests, producing different
results
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Data are consistent with
assumption of configural invariance

AKA weak invariance

Search for acceptable partial

invariance solution. Iterate over
item intercept or threshold
parameters

Scalar invariance If a partial

Equal intercepts or thresholds.

invariance model
cannot be developed

If a partial
invariance model
cannot be developed

Search for acceptable
decide to test

partial invariance solution.
For strict invariance

Iterate over items error

variances and covariances

test: Strict
factorial
invariance

Structural invariance
Equal common-factor variances; equa[

common-factor covariances; equal common
factor means

test: Scalar
invariance

Data are consistent with assumption of
(partial) metric invariance
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AKA strong invariance

Data are consistent with assumption of
(partial) sealar invariance

decide to not test

for strict invariance

When/where to test

for equivalence in residual
covariances, or methods factor
loadings and/or variances

Assume: all
measurement
parameters are
different

Decide: Factor
ana[ysis or
IRT tradition

Search for non-
violators (iterate)

Partial MT
MOO(Q'

v

Guidance on this choice: choose the
approach that most closely rep-
resents the solution one expeets
to be closest to the truth. For
example if you don't expect to find
any items that violate assumption of
measurement invariance (MI), start
with the constrained baseline
approach. At least one simulation
study in this topic prefers the free

baseline approach.

IRT|tradition

Search for items for

which, i equality con-

straints in

- intercepts or thresholds, and
- slopes

were imposed, would NOT
significantly or importantly
degrade model fit

parameters are the

Constrained
baseline
approach

Assume: all
measurement

Same

Some algorithms in this arm assume there
is no MI in measurement slopes; sometimes
referred to as MIMIC models (but that is
a wissaplication of the MIMIC model
label). This is basically starting with the
assumption of configural and wetric

invariance.

Also, identify anchor items, which are
items for which we will never allow to
be MI violators. My take: this is some-
times considered in IRT tradition, and
IRT [fradition rarely considered in factor analysis
tradition. But, in factor analysis, model
identification constraint decisions may
operate like anchor items.

In the case where there is only one
hypothesized common latent variable
among the response variables (items)
we do not test configural invariance
and assume configural invariance holds.
My take is configural invariance is

not often discussed in the IRT
tradition, which often (but not always)
begins with single common latent
variable

Search for items for which, if we
relaxed equality constraints in

- intercepts or thresholds, and

- slopes,

WOULD significantly or
importantly IMPROVE model fit
or meet statistical significance
criteria

Search for

violators (iterate)

Tests of equality of residual covariances
(or variances of methods factors) should
be included in search for MI violators, or
not, based on a priori decisions

A

Evaluate effect size and impact of MI ot individual item ‘

level and latent trait or/or score level

This is a whole other set of
competing frameworks with Mult§P|e
O\PPYOQCI’\&S aV\d no O\greed MPOV\
standards for analysis and inference
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Factor score estimates could include sum scores

Latent variable
wodeling

«—

Decide if substantive Factor score estimates

analysis will use
factor score

estimates or latent

variable modeling

Develop scoring

Develop measurement
wodel that accounts for
MI if it is impactful

algorithms that account
for ML if it is
impactful
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Although hypothesis
testing is in latent
variable space, analyst
way want factor score
estimates for
graphical summaries

Substantive analysis
and
hypothesis testing

Obtain factor scores
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