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Abstract
The objective of this study is to reexamine the methods used to analyze the 

construct validity of the Gifted Rating Scales (GRS 2) Parent Form in Spain, 
originally conducted by Tourón et al. (2023). To achieve this, we build upon 
the proposals of these authors, offering constructive criticism of some of their 
procedures and suggesting alternative modeling and analysis methods. Our 
approach is primarily didactic, drawing extensively from the literature on 
structural equation modeling and psychometrics. Key elements of our critique 
include the distinction between reflective and formative models, the direction 
of causality and the underlying equations, the appropriateness of analyzing 
construct validity within a nomological network beyond factor analysis, and 
the use of chi-square testing for the structural model. Additionally, we propose 
various modeling options that align with current research trends in the 
measurement of high abilities, providing a foundation for future advancements 
in this discipline.
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Resumen
El objetivo de este trabajo es reexaminar los métodos de análisis de la validez 

de constructo de la escala de detección de alumnos con altas capacidades 
para padres (GRS 2) en España, realizados por Tourón et al. (2023). Para ello, 
partimos de la propuesta de estos autores, criticando de forma constructiva 
algunos de sus procedimientos, y planteando alternativas de modelización y 
análisis. De este modo, se emplea un enfoque eminentemente didáctico, basado 
fundamentalmente en la literatura sobre modelos de ecuaciones estructurales 
y psicometría. La distinción entre modelos reflectivos y formativos, la dirección 
de causalidad y las ecuaciones subyacentes, la idoneidad de analizar la validez 
de constructo en una red nomológica yendo más allá del análisis factorial, y 
el test del modelo estructural usando la chi-cuadrado, son los principales ejes 
sobre los que se articula la crítica. Asimismo, se proponen diferentes opciones 
de modelización que son congruentes con líneas de investigación en medición 
de altas capacidades, y que podrán servir de base para seguir avanzando en esta 
disciplina en el futuro.

Palabras clave: escala de detección, altas capacidades, validez de constructo, 
análisis factorial confirmatorio, ecuaciones estructurales, modelos formativos.

Introduction

Tourón et al. (2023) analyzed the construct validity of the Parent Form of 
the Gifted Rating Scales (GRS 2) in Spain, utilizing a final sample of 1,109 
parents of children and adolescents (ages 4 to 18) with high abilities. 
The scale, based on an original model with three dimensions—cognitive 
abilities, creative and artistic abilities, and socio-emotional skills—
comprises 20 items distributed among these dimensions. Tourón et al. 
(2023) adapted the questionnaire to Spanish and conducted a validation 
study, ultimately identifying four factors: cognitive ability, creative ability, 
social skills, and emotional control. These factors were grouped into two 
higher-order factors: cognitive-creative ability and socio-emotional skills, 
respectively.

However, several methodological procedures and result analyses 
described by Tourón et al. (2023) are questionable. Both the proposed 
factorial model, based on a reflective view of measuring high abilities, 
and the fit indices used to validate the dimensional structure, which are 
approximate in nature, seriously limit the interpretation of the results.

The objective of this work is to reexamine the analysis methods of the 
GRS 2 scale. To achieve this, we build upon the proposal of Tourón et al. 
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(2023), offering constructive criticism of some of their procedures and 
suggesting alternative modeling and analysis methods. Our proposal not 
only evaluates the suitability of Tourón et al.’s (2023) approach but also 
encourages reconsideration of some modeling and analysis procedures 
used in research on high abilities.

We employ a primarily didactic approach, drawing extensively from 
the literature on structural equation models and psychometrics. The 
critiques are divided into several key points, which will be developed in 
the following sections.

Reflective vs. Formative Modeling

We will consider the model presented in Figure I as the basis. In this 
model, there is a vector of latent variables η whose true scores are 
unknown, but we can attempt to estimate them through the relationship 
between these latent variables and a vector of observable indicators y.

The “factorial” part aims to represent the initial conceptualization of 
Tourón et al. (2023). It posits a multidimensional model of high abilities: 
cognitive abilities, creative and artistic abilities, and socio-emotional 

FIGURE I. Factorial Model and Extended Model
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skills. In Figure I, this model is represented by the latent variables η
1
, 

η
2
, and η

3
 and the observable indicators (items) y

1
, y

2
, y

3
. As MacCallum 

and Austin (2000) remind us, latent variables are hypothetical constructs 
that cannot be directly measured. They are reflected through a series 
of observable indicators which, as Bollen (2002) explains, are locally 
independent and define the expected value of the latent variable, which 
is a non-deterministic function of these indicators.

For the sake of simplification, Figure I shows only one indicator per 
latent variable, instead of the 6, 7, and 7 indicators, respectively, in the 
GRS 2 model. This simplification does not affect our initial exposition, 
although it will be important later. The relationship between the latent 
variables and their indicators is causal, in line with classical test theory: 
the variation in the latent variable η

1
 manifests as a variation in the 

observable indicator, scaled by the parameter λ
11
, to which a random 

error e
1
 must be added. If the data are parameterized as deviations from 

the mean of the observable indicators (a common practice in specialized 
software for this type of analysis that does not affect the covariance 
structures), the equations relating latent variables and indicators are as 
simple as (1), representing the first dimension:

			   y
1
 = λ

11
η

1
 + e

1
� (1)

This type of causal structure between latent variables and indicators is 
called reflective (Bollen & Diamantopoulos, 2017), where the indicators 
are manifestations (effects) of the latent variable. Variations in the latent 
trait or factor produce variations in the observable indicator, depending 
on the choice (or estimation, as the case may be) of the scaling factor 
λ and the error e. The latent variable is scaled with one of its indicators 
(in this case, the only indicator it has), fixing its value (usually to one, 
but not necessarily always), indicating that unit variations in the latent 
variable are reflected in unit variations in the observable indicator (plus 
random fluctuations).

The “factorial” part of Figure I is completed by the latent variable 
η

0
, which can represent various states of the real world. Firstly, it can 

be seen as a higher-order variable to the multidimensional structure, 
representing a quality that cannot be measured directly but is causally 
manifested through dimensions, which can be measured with observable 
indicators. This type of conceptualization is employed in studies on GRS 
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scales (e.g., Sofologi et al., 2022). Secondly, it can be interpreted as a 
latent variable that can be measured through an observable indicator y

0
 

and that causally influences the rest of the latent variables. In Figure I, 
the relationship between latent variables follows a similar expression to 
(1), which for the first dimension is (2):

			   η
1
 = γ

10
η

0
 + ζ

1
� (2)

where γ
10
 represents the effect of η

0
 on η

1
, and ζ

1
 is the error made in 

determining η
1
.

The usual conceptualization in this area of knowledge is the first one, 
as shown, for example, in Pfeiffer et al. (2008), where a multidimensional 
conception of high abilities is proposed with an underlying “g” factor, 
or general ability factor1. It must be acknowledged that Tourón et al. 
(2023) are very cautious and do not clearly state this fact, but they seem 
to imply it surreptitiously when they calculate a “total scale mean,” as we 
will explain later.

Therefore, since there is a latent factor that cannot be directly 
measured (we do not have y

0
), the measurement of dimensions that 

are manifestations of that factor is proposed. This distinction is crucial 
because the estimation of the true value2 of η

0
 must then be done through 

this specification (3):

			   η0 =
η1−ζ1

γ 10

=

y1− e1
λ11

⎛

⎝
⎜⎜⎜⎜

⎞

⎠
⎟⎟⎟⎟
−ζ1
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� (3)

Thus, the following equality must be satisfied (4):

	 η0 =

y1− e1
λ11

⎛

⎝
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=

y2 − e2
λ22

⎛
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⎞
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−ζ 2

γ 20

=

y3 − e3
λ33

⎛

⎝
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⎞

⎠
⎟⎟⎟⎟
−ζ 3

γ 30

� (4)

1 It is not the objective of this work to discuss the various conceptualizations of high abilities. It is 
evident that the literature is extensive on this subject, and there is discussion about the definition, 
policies, and practices, as highlighted by McClain and Pfeiffer (2012). We will simply consider that 
high abilities are conceived as a multidimensional variable or as a variable that cannot be directly 
measured and manifests through different dimensions or traits.
2 It is evident that if the data are parameterized as deviations from the mean, the “true” mean value of 
each latent variable is zero.
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Assuming the expected value of the errors e
1
, e

2
, e

3
, ζ

1
, ζ

2
, ζ

3
 is zero 

(white noise), and the scale of each dimension has been fixed (assumed 
to be a unit value λ

11
 = λ

22
 = λ

33
 = 1), then (5):

			 
( )
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� (5)

Therefore, to measure the true value3 of the factor g, it is advisable to 
fix its scale, meaning that one of the γ values must also be fixed. To do 
this, we choose one of the dimensions as the “best” or the one that best 
“measures” the factor g in this case. If, for example, we set γ

10
 = 1, then (6):

			 
( )

( ) ( ) ( )
= = =η

γ γ
E E y

E y E y
0 1

2
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� (6)

In this way, the observable indicator of the first dimension would be 
sufficient to estimate the true value of the factor g4.

Recall that, according to Edwards (2001), constructs with dimensions 
cannot be separated from their dimensions; that is, if we accept this 
conceptualization, we are saying that the factor g does not exist 
independently of its multidimensionality. An example of how to test 
this type of model (even third-order, with dimensions and higher-order 
factors at two levels) can be found in Martínez and Martínez (2008). 
However, these types of models are openly criticized by Hayduk et al. 
(1995), as detailed by Martínez and Martínez (2010a), who acknowledged 
the limitations of their earlier work from 2008.

As is well known, when performing factor analysis to test the model, the 
focus is on the covariance structure, not the means. However, this does not 
negate the fact that if the causal relationships of the model are specified 
(as presented in Figure I), the interpretation of the true value of each latent 
variable follows as we have explained. Thus, proposing a multidimensional 

3 We emphasize that we are not necessarily admitting that a “true value” of the g factor can be 
measured, but rather we are simply using the same jargon that is used in the context of latent variables 
in this type of modeling. The important aspect is what the equations represent in terms of relating the 
variables of the model, regardless of whether a specific numerical value makes sense or not, especially 
when measurement scales are arbitrary. Thus, what is being questioned is the model itself through the 
analysis of the equations that represent it.
4 If the scale were not fixed, the interpretation would be identical, this time simply that the true value 
of g would be weighted by a causal coefficient between g and the relevant dimension, but it would 
still suffice to have a single observable for each dimension to calculate that value of g.
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model as shown on the left side of Figure I, which reflects an underlying 
factor g, implies that from a measurement perspective, the factor g can be 
measured with the “best” indicator of the “best” dimension, that is, with a 
single item. Moreover, (6) must be satisfied, meaning that with any item 
from the other dimensions, the true value of g could be determined just by 
estimating the respective parameter γ.

This is compatible, as it should be, with the reflective view of 
measurement, where the items of a latent variable can be considered 
interchangeable, indicating that removing an item does not alter the 
meaning of the latent variable. Variations in the latent variable manifest as 
variations in the items that measure them. Similarly, in a multidimensional 
construct, variations in the underlying dimension manifest as variations 
in its multiple dimensions; removing a dimension does not alter the 
meaning of the underlying construct.

It seems obvious that this interpretation is not what researchers in high 
abilities would want to propose, but it is what they imply when they use 
the factorial model. At this point, a different approach to measurement 
is needed, changing the causal relationship between the indicators and 
the latent variables towards formative models (Bollen & Lennox, 1991; 
Bollen & Diamantopoulos, 2017).

Formative indicators are not interchangeable and do not need to 
correlate. If one of these indicators is eliminated, the meaning of the 
latent variable is altered, as that variable is defined by those indicators. 
Thus, the latent variable is defined by the observable indicators (with 
nuances explained in Bollen & Diamantopoulos, 2017), meaning the 
definition of the latent variable depends on how its measurement is 
operationalized. It is a truly constructivist view, of great practical utility, 
that perfectly captures the objective of models proposing scales whose 
total value, formed from the aggregation of items, serves to discriminate 
between subjects who possess a certain trait to a greater or lesser extent.

The discussion on the types of formative measurement structures is 
beyond the scope of this work, as its characterization is very broad and 
can be consulted in Bollen and Diamantopoulos (2017). For the specific 
case of the GRS 2 scale analyzed by Tourón et al. (2023), it is perhaps 
more appropriate to refer to proposals such as that of Hayduk et al. 
(2019), illustrated in the “extended model” part of Figure I.

The indicator called f(y
w
) is a composite indicator of the items from 

the different dimensions y
1
, y

2
, y

3
 and their respective weights w

1
, w

2
, w

3
, 

i.e., it is a function of the observable indicators:
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			   ∑( )=
=

f y y wk k
k

w
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� (7)

As it is a deterministic linear combination, there is no error term, so, 
as indicated in Figure I, e

f
 = 0.

This conceptualization aligns much more with the approach of Tourón 
et al. (2023), who state:

“The development of the socio-emotional competence dimension was 
undertaken with the aim of broadening the assessment of the gifted 
beyond a traditional lens that focuses primarily on “head strengths” – 
which include problem solving, memory, reasoning and creativity – to 
a more holistic and comprehensive view of the student that includes 
“heart strengths” such as personal and interpersonal strengths (Pfeiffer, 
2001, 2017b). Essentially, the purpose was to incorporate a positive 
psychology perspective into the GRS 2 parenting scale.”

Here, it is the researchers who define what high ability is based on 
the instrumentalization of the measurement. In simple terms, a new 
dimension is included because they believe that doing so better defines 
or evaluates the concept of high ability. Therefore, the evaluation of high 
ability depends on the dimensions chosen for its measurement, aligning 
with a formative view of measurement, not a reflective one. Thus, the 
characterization of high ability in an individual depends on the scores 
in the different dimensions. Those who score high in all dimensions, 
for example, will be considered to have greater ability than those who 
score high in only one dimension. Consequently, the value of the variable 
measured as general ability depends on the scores in all dimensions; a 
profile of each person’s ability is created based on their scores in each 
dimension and the combination of these.

The last part of the extended model in Figure I comprises the latent 
variables η

4
 and η

5
, which correspond to measurement scale effects 

and a control variable, respectively. The factorial model is expanded 
by considering a causal structure between latent variables, taking into 
account the effects of the high ability measurement scale and one (or 
more, if applicable) exogenous covariates that act as controls for those 
effects. This scheme is similar to the one proposed by Hayduk et al. 
(2019), so the approach described in that work can be used to test the 
GRS 2 model.
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Analogy with High Physical Abilities

The model presented in Figure I, which represents an instrument for 
measuring high intellectual abilities, may be more understandable if we 
compare it to measuring high physical abilities.

Assume that η
0
 is a variable representing high physical ability, an 

elusive concept that is difficult to measure directly. A multidimensional 
conception is then proposed, involving other latent variables such as 
speed, strength, and aerobic endurance (Jung, 2022). These variables 
are measured using observable indicators (speed test, strength test, 
endurance test). This is a formative conceptualization, not a reflective 
one, for the following reasons:

	■ We are defining high physical ability based on these three 
dimensions that we consider. Another researcher could challenge 
this approach and add another dimension, such as flexibility (see 
Jung, 2022), which would change the definition of high physical 
ability.

	■ The dimensions considered do not have to be strongly associated. 
For example, individuals with more muscle mass and fast-twitch 
fibers are likely to excel in speed and strength but not necessarily 
in endurance.

	■ The dimensions are not interchangeable, and if one of them is 
removed, the meaning of the variable of interest (high physical 
ability) is altered.

	■ High physical ability cannot be measured through one indicator, 
as derived from the reflective conception of equation (6). It 
would be incorrect to estimate high physical ability with just one 
dimension; thus, all dimensions that define the concept of high 
physical ability are needed to “measure” it.

	■ Individuals who score high in all three dimensions will be 
considered to have greater physical ability than those who score 
high in one dimension but low in the other two.

Thus, a scale could be constructed with a weighting function 
specified by the researcher to form the overall index f(y

w
). This index 

could be causally related to consequence variables η
5
, such as the 

athlete’s performance on a football team, and control variables η
4
, such 

as sex or age.
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These arguments, although simplistic, are didactic and help illustrate 
that the measurement of high intellectual abilities should follow a similar 
modeling approach.

Model Testing

Tourón et al. (2023) report the goodness of fit of their original model 
and the subsequent specifications they test (comparing the fit of eight 
competitive models), not using the chi-square test as a criterion5 (exact 
fit) and instead using a series of fit indices, including RMSEA, TLI, and 
others: “Following Hu and Bentler (1999), an acceptable fit in the 
combination of these indices is sufficient as evidence of validity”.

A few years after Hu and Bentler’s (1999) study, several works 
(Beauducel & Wittmann, 2005; Fan & Sivo, 2005; Marsh et al., 2004) 
questioned the use of fixed criteria or “golden rules” for the evaluation 
of models with “approximate” fit indices (CFI, TLI, SRMR, RMSEA, etc.) 
in response to the cut-off rules proposed by Hu and Bentler (1999). 
Other subsequent studies also critiqued these criteria (e.g., Niemand & 
Mai, 2018; McNeish & Wolf, 2023). These criteria are commonly used 
to adjust models to avoid the only suitable test for detecting model 
misspecification—the chi-square test or, more correctly, the family of chi-
square tests—a test that tells us if the model is correct, it will not be 
rejected even with larger sample sizes (e.g., Hayduk & Glaser, 2000a, b; 
Barrett, 2007; Hayduk et al., 2007; McIntosh, 2007; Antonakis et al., 2010; 
McIntosh, 2012; Hayduk, 2014b; Ropovik, 2015; Rönkkö et al., 2016).

The degree of misfit in the covariance structure is not associated with 
the degree of misspecification (Hayduk, 2014b); thus, it is incorrect to 
identify statistical divergence from the proposed model as an indicator of 
its suitability. In structural equation models, one starts with a covariance 
matrix among the observable indicators. This matrix is compared with the 
covariance matrix implied by the model, which results from the causal 
constraints we are imposing. The matrix implied by the model is considered 
the population matrix because we stipulate that this model governs the 
population. Therefore, the specified model is the worldview we want to 
test against the data, which, except for sampling variability (hence the chi-
square statistical test based on its degrees of freedom), must fit exactly.

5 Note that the reported value of chi-square divided by the degrees of freedom is not a statistical test.
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The chi-square test can sometimes fail to detect misspecified models. 
For example, the possible existence of equivalent models (same fit but 
with different causal constraints) is well known. Hence, theoretical 
commitment to the model is crucial for choosing among models that fit, 
selecting the one congruent with the supporting theory. Nevertheless, 
despite this limitation, it remains the only possible analysis path, better 
than the other indices commonly reported, which almost always cite Hu 
and Bentler (1999), as Hayduk (2014a) explains.

Thus, when a model does not pass the chi-square test, the estimated 
parameters are not interpretable, as one or more of the covariance 
relationships implied by the model are not supported by the empirical 
data, which immediately biases the estimates. Consequently, it also makes 
no sense to interpret indices like composite reliability or average variance 
extracted. Conversely, if the model fits, then the possibility of competitive 
models (alternative theories) and/or equivalent models that can also fit 
must be considered. The one with the best fit should be chosen in the 
case of competing models (via the chi-square difference test between 
two competitive models that fit) or the one that is theoretically grounded 
in the case of equivalent models (in line with the conception of causality 
from qualitative assertions stipulated by Pearl, 2000).

As derived from the previous discussion, this approach is much more 
demanding with the models proposed, especially in social sciences, 
where there is a kind of “automatic writing” in research (Martínez & 
Martínez, 2009). Errors and inaccuracies are systematically reproduced, 
making these errors the majority position. This majority position, simply 
by being prevalent, continues to encourage others to adopt it. Hayduk 
(2014b) illustrates this fact with an anecdote in which one of the 
creators of the software that was, for many years, the most used in this 
methodology (LISREL), admitted that, since the chi-square test rejected 
many models, they had to propose other fit indices (GFI, AGFI, etc.) that 
were less demanding with the data to have fewer rejected models, satisfy 
researchers, and thus make the software more accepted.

Factor Analysis

Tourón et al. (2023) employ exploratory and confirmatory factor 
analysis: “In order to test the structure of the scale, an exploratory and 
a confirmatory factor analysis were carried out to provide evidence of 
the validity of the scale”.
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Hayduk (2014b) demonstrates that exploratory factor analysis is 
incapable of detecting the true structure of the data, that is, identifying 
the model that generated the empirical data. Therefore, a theoretical 
model cannot be tested with exploratory analysis; it only provides a view 
of the correlational structure of the data.

Tourón et al. (2023) make a commendable effort by dividing the sample 
into two parts. They use exploratory factor analysis on the first 40% of the 
sample and test the structure of the four factors found in the exploratory 
phase on the remaining 60%. Methodologically, partitioning the data in 
this way is laudable, although it would have been more effective to use 
the same partitions differently. In the first part, the original three-factor 
structure could have been tested using confirmatory factor analysis, 
studying possible causes of misfit (analyzing, for example, modification 
indices as long as they are theoretically supported). If, after analyzing 
the modification indices, a different specification that fits via chi-square 
had been recommended, then this new specification could have been 
tested with a new confirmatory factor analysis on the remaining 60% of 
the sample.

This proposal, however, is far from optimal (though better than 
performing exploratory factor analysis, as it is more consistent with any 
hypothetico-deductive method that aims to test the structure of a scale). 
Although the chi-square test is more effective than identifying eigenvalues 
in exploratory factor analysis (Hayduk, 2014b), it can sometimes fail to 
identify the correct model. Consequently, the need arises to analyze 
construct validity through the construction of a network of causes and/
or effects of the latent variables whose validity is being studied. This 
approach involves postulating a nomological network, as advocated by 
Cronbach and Meehl (1955).

As Hayduk (2014b) recalls, testing the construct within the nomological 
network questions the ability of the latent factor to produce its observable 
indicators, which is indispensable for discussing construct validity 
(Cronbach & Meehl, 1955). Thus, in any study that aims to validate a 
measurement instrument, an “extended model” must be included, according 
to the terminology we have used in Figure I. This means going beyond 
factor analysis and incorporating the construct or constructs of interest 
into a nomological network. This is when structural equation models reach 
their full potential, allowing the testing of that model against empirical 
data, specifically, the covariance matrix implied by the model’s causal 
constraints against the covariance matrix of the observable indicators.
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There are numerous criticisms of a procedure in psychometrics that, 
despite being widespread, is not correct. This procedure involves trying to 
validate a measurement instrument with exploratory factor analysis (even 
if confirmatory factor analysis is later performed) or with confirmatory 
factor analysis alone (even if the causal model is then tested, known as 
the “two-step analysis”). The fundamental reason for these criticisms is 
related to the concept of construct validity, as explained by Cronbach 
and Meehl (1955); measurement cannot be separated from theory, 
and construct validity requires a nomological network to be analyzed. 
Examples of these criticisms can be found in Fornell and Yi (1992), 
Hayduk and Glasser (2000a), and Hayduk (2014b).

Number of Items per Latent Variable

Tourón et al. (2023) translated the 20 original items of the GRS 2 scale for 
parents, grouping them into the three mentioned dimensions (6, 7, and 7 
items, respectively). Since Tourón et al. (2023) do not provide the wording 
of the items, it is very complex to assess their suitability for reflecting 
the underlying dimensions. Nevertheless, at this point in the manuscript, 
we already know that in a reflective model, the true value of each latent 
dimension can be estimated from the value of each observable indicator. 
According to the specification of Tourón et al. (2023), the observable 
indicators are reflective, so each of these dimensions could, theoretically, 
be measured with just one indicator. If a researcher believes that a single 
indicator is insufficient to measure a latent variable and needs more 
because the latent dimension is broad (as indicated by Tourón et al. 
(2023)), it is likely that this battery of indicators is measuring different 
latent variables. In other words, they are not manifestations of a single 
latent variable, but several.

Using only one indicator per latent variable in Figure I is not just a way 
to simplify the scheme but also reflects research that supports single-item 
measures for latent variables when the latent variable manifests through 
reflective observables (e.g., Bergkvist & Rossiter, 2007; Matthews et al., 2022; 
Allen & Pistone, 2023; Wulf et al., 2023). As Durvasula et al. (2012) indicate, 
there is literature suggesting that long scales threaten construct validity and 
cause respondent fatigue. Moreover, when the same Likert scale format is 
used—that is, the same range for a large battery of items—there is a serious 
risk of common method bias (Jordan & Troth, 2020). One manifestation 
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of this bias may be what Tourón et al. (2023) consider positive when they 
refer to the high correlations between each item and the rest, indicating 
the “uniformity of the set of items”. Furthermore, there are examples in 
the literature on high abilities and GRS scales where a halo effect, which 
obviously affects validity, can be observed (e.g., Jabůrek et al., 2020).

An exhaustive explanation of the need to use a single item (the best 
possible indicator) or, in certain cases, a second item to accompany the best 
indicator can be found in Hayduk (1996) and Hayduk and Littvay (2012). 
In the context of structural equations, Hayduk (1996) also proposes fixing 
the error variance of that best indicator, making the researcher commit to 
the meaning of the latent variable. This approach avoids interpretational 
confounding, which is the change in the relationship between the latent 
variable and its best indicator whenever the covariance structure of the 
data changes with the addition of other variables in the model.

Thus, in Figure I, it would be necessary not only to fix all the λs (which 
we have said is essential for scaling each latent variable) but also the error 
variances of each indicator, usually to a very small percentage of what 
would be the variance of the observable item. The model represented 
in Figure I could be expanded to include two items per latent variable. 
In fact, this would add robustness to the conceptualization because the 
second item (the second-best possible indicator) would not have its factor 
loading or error variance fixed. As a result, the new covariances added 
to the sample covariance matrix would provide a more solid test of the 
constraints produced by fixing the factor loading and error variance of 
those best indicators.

As Hayduk and Littvay (2012) explain, if the indicators are reflective, 
it is not advisable to use too many items per latent variable because 
this saturates the latent part of the model with factorial correlations. 
If a large number of items per latent variable are needed because the 
theoretical domain of the variable is broad, it is most likely that either 
several latent variables are being measured, or a formative structure is 
being envisioned instead of a reflective one.

Alternative Models

There are other model specifications compatible with all the previous 
arguments, which are different from Figure I, as shown in Figures II, III, 
and IV.
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FIGURE II. Alternative Model without a Global Scale

FIGURE III. Alternative Model without a Global Scale and with Causes of Dimensions
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In Figure II, a model similar to Figure I is represented, except that 
there is no attempt to construct a global index that measures ability as 
a function of the dimensions. Instead, the theory is more prudent and 
admits that there are dimensions η

1
, η

2
, and η

3
 that can be measured 

reflectively with y
1
, y

2
, and y

3
, associated with high abilities, although the 

specific type of functional relationship is not specified (hence it is a more 
conservative specification). These dimensions influence a consequential 
variable η

5
 (for example, some performance variable, as specified by 

Kelly and Peverly, 1992), whose effect can be measured through the 
coefficients γ, and there is a control variable η

4
 (or several, although 

for simplicity only one is proposed) that could be, for example, some 
socioeconomic or demographic variable.

In Figure III, the model proposed in Figure II is further expanded, 
making it even more interesting from a causal perspective because it 
includes a variable η

6
 that can cause variation in one of the dimensions, 

such as the family context on creativity (Manzano & Arranz, 2008).
In Figure IV, possible causes of the dimensions of high abilities are 

shown instead of their consequences. This scheme is (with nuances) 

FIGURE IV. Alternative Model with Causes of the High Abilities Dimensions
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equivalent to the one used by Pfeiffer et al. (2008) to validate the GRS-S 
scale, proposing variables that can cause variation in the dimensions they 
use (six instead of the three in Figure IV), where the exogenous latent 
variables η

4
, η

5
 and η

6
 are gender, race, and age. Evidently, they do this 

using another statistical methodology (multigroup analysis of variance), 
but the causal diagram is equivalent to the one shown in Figure IV. To 
test the hypothesis stipulated by Pfeiffer et al. (2008) that the GRS-S scale 
should not discriminate between gender, race, and age, in a structural 
equation model, all γ parameters would simply need to be fixed to zero, 
and these causal restrictions tested with the chi-square test. Remember 
that structural equation models allow the use of dichotomous exogenous 
variables and that any variable is susceptible to being considered latent 
due to measurement error. For example, sex or age may have coding 
errors, so the error variance of their indicators can be fixed not necessarily 
to zero.

It should be noted that Pfeiffer et al. (2008) do not use a single item to 
measure each dimension but several (12 for each of the 6 dimensions), so 
the criticisms made in this manuscript regarding the confusion between 
reflective and formative indicators and what this implies for modeling 
would be applicable.

Therefore, any of the modeling proposals expressed in Figures II, 
III, and IV would have helped Tourón et al. (2023) to more rigorously 
analyze the construct validity of their adaptation of the GRS 2 scale to 
the Spanish context.

Discussion

The study by Tourón et al. (2023), while making a commendable 
procedural effort to analyze the construct validity of the GRS 2 scale for 
parents in the Spanish context, lacks essential elements that question its 
validity.

The first issue relates to the specification of a reflective model instead 
of a formative one. Tourón et al. (2023) consider both the items of each 
dimension and the dimensions themselves as reflective (Edwards, 2001). 
They specify them in the causal relationship between the latent variables 
and their respective items, and in the relationship between second-order 
factors and dimensions. Although the authors do not show the complete 
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battery of items in their article, they do mention some of them, such as 
items 5, 8, and 15, which they place as manifestations of the dimension 
(ultimately identified as a subdimension) “emotional control.” These 
items refer to stress control, anger, and perseverance at work, suggesting 
that they are indicators of different latent variables or that they should be 
causes and not effects of the variable labeled (constructed and defined 
based on its indicators) “emotional control.” Constructing summative 
scales with the items of each dimension or a single global scale to provide 
a profile of each individual’s ability represents a formative view. This 
analysis perspective is shown in Figure I and requires the addition of 
other variables related to the constructed scale or scales to the factorial 
structure. This formative view aligns with Boring’s (1923) perspective on 
intelligence and the tests to measure it6.

The second problematic aspect of the study by Tourón et al. (2023) 
is the failure to acknowledge that all the models tested (eight in total) 
are incompatible with the empirical data and, therefore, incorrect, 
i.e., not valid. It is true that in the specialized literature on structural 
equations, some researchers (e.g., Jöreskog, 1978; Bentler, 1990; Steiger, 
2007; Browne et al., 2002) criticize the chi-square test and recommend 
approximate fit indices. Interestingly, Jöreskog, Bentler, Steiger, and 
Browne were creators of commercial structural equation software 
(LISREL, EQS, SEPATH, and RAMONA, respectively). Other researchers 
follow the same line (e.g., McNeish & Wolf, 2023).

However, the main criticisms of the exact fit test are addressed one 
by one by Hayduk (2014b). One of the most recurrent criticisms is the 
mantra that “all models are wrong,” suggesting it would not make sense 
to seek an exact fit. Although Hayduk (2014b) responds to this criticism, 
it is worth consulting sources outside the field of structural equations 
for a more general perspective on probability theory, data modeling, and 
statistical inference (e.g., Spanos, 2019).

Spanos (2021) reminds us that there is a misinterpretation of this 
“mantra” since one must distinguish between a substantive model (based 
on a theory) and the statistical model implicit in it, which encompasses 
a set of probabilistic assumptions imposed on the data. Researchers who 
claim that “all models are wrong” attempt to justify the inevitability of 

6 Again, we do not intend to engage in a deeper discussion on the concepts of intelligence, ability, etc. 
We only argue that a formative view would tell us that what we are measuring is determined by how 
we have defined it beforehand. Therefore, the key lies in how the concept to be measured is defined.
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statistical misspecification and, therefore, argue that seeking an exact 
fit is pointless. However, this is incorrect because the motto refers to 
substantive models that are, understandably, a simplified representation 
of reality.

What is tested via chi-square in structural equation models is not 
whether the substantive model is “true,” but whether the implicit 
statistical model is congruent with the empirical data, which includes 
causal constraints and probabilistic assumptions. Hence the importance 
of theory in constructing a causal model and the need to be rigorous 
in respecting the evidence marked by the discrepancy between the 
proposed model and the empirical data when the model’s assumptions 
are met, as Spanos (2019) generally explains in data modeling.

This inevitably leads us to the third element of criticism of Tourón 
et al. (2023), which relates to the use of factor analysis for the study of 
construct validity and the need to stipulate a nomological network that 
can be globally tested. It is true that, as indicated in Lissitz (2009), there are 
also proposals for abandoning the validation processes recommended by 
Cronbach and Meehl (1955) and focusing on an ontological perspective, 
as defended by Borsboom et al. (2004): a test is valid for measuring 
an attribute if and only if (a) the attribute exists and (b) variations in 
the attribute causally produce variations in the measurement outcomes. 
However, the theses of Hayduk (1996) and Borsboom et al. (2004) share 
more than they differ, as analyzed by Martínez and Martínez (2009), 
so there should be no substantial disagreements with the arguments 
presented in this work.

The number of items per latent variable is the fourth criticism of 
Tourón et al. (2023). Although, as previously mentioned, it is likely that 
several items of the GRS 2 instrument are formative, if they are stipulated 
as reflective, there is no need to saturate the instrument with so many 
items that can cause different types of bias. However, if researchers argue 
that all those items are necessary due to the breadth of the measured 
concepts and because they are needed to capture the characteristics of 
what is being measured, then they are implicitly admitting a formative, 
not reflective, structure.

Additionally, we have proposed various models that follow the same 
philosophy shown in Figure I, which would address the limitations of 
the proposal by Tourón et al. (2023). These models are not unique, as 
other proposals in high abilities research already venture into similar 
specifications, such as Nakano et al. (2016) and their MIMIC model 
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(multiple causes and multiple indicators). Furthermore, as we have 
indicated, Pfeiffer et al. (2008) use a similar (although not as statistically 
rigorous) method for validating the GRS-S scale as specified in Figure IV.

In the models in Figures II, III, and IV, it is not explicitly stated that 
there is a higher-order ability factor manifested through dimensions. 
An attractive future research direction would be to take a network 
approach similar to that used in psychopathology (Borsboom & Cramer, 
2013; Fonseca-Pedrero, 2017), considering these ability dimensions as 
“symptoms” that interact complexly in a network. None of the conceptions 
we have proposed are incompatible with this view since the correlations 
between these ability dimensions are left free.

The modeling examples shown in Figures I to IV are just references. 
They must be adapted to the set of latent variables in each context. 
However, it is important to specify clearly what is being measured and 
what variable is considered a type of endowment or not. Tourón et al. 
(2023) indicate that socio-emotional skills are not seen as a type of 
giftedness. Therefore, when explaining what multidimensionality means 
in high abilities and specifying it in a model, that distinction must be clear.

It would also be important to discuss other criticisms of the GRS 2 
measurement instrument, though they would exceed the scope of this 
work, such as the use of ordinal Likert-type scales with linguistic labels, 
given potential interactions between these labels and the numerical 
scale. Approaches based on fuzzy logic could offer insights into the 
appropriateness of such scales (see Martínez & Martínez, 2010b; Martínez 
et al., 2010). Moreover, reporting mean values as Tourón et al. (2023) do 
with ordinal scales is at least questionable (Liddell & Kruschke, 2018).

Lastly, since Tourón et al. (2023) acknowledge that their study is a 
preliminary validation and should be validated further with subsequent 
research, we recommend considering the arguments presented in this 
manuscript to advance further in the measurement of high abilities.
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