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Is Correcting for Acquiescence Increasing the External Validity
of Personality Test Scores?
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Universitat Rovira i Virgili

Abstract
Background: Balanced scales control for acquiescence (ACQ) because the
tendency of the respondent to agree with the positive items is cancelled
out by the tendency to agree with opposite-pole items. When full balance
is achieved, ACQ is not expected to affect external validity. Otherwise,
attenuated estimates are expected to appear if no control methods such as
Lorenzo-Seva & Ferrando’s (2009) are used. Method: Expected results
were derived analytically. Subsequently, a simulation was carried out
to assess (a) how ACQ impacted external validity and (b) how validity
estimates behaved when ACQ was corrected. Two illustrative examples
are provided. Results: A sizable number of items and/or high content
loadings tended to decrease ACQ’s impact on validity estimates, making
the empirical coefficient closer to its structural value. Furthermore, when
scales were well balanced, the controlled and uncorrected scores were close
to each other, and led to unbiased validity estimates. When the scales were
unbalanced and no corrections were used, attenuated empirical validity
coefficients inevitably appeared. Conclusions: Designing a well-balanced
test or correcting for ACQ are the best ways to minimize attenuation in
external validity estimation.
Keywords: Response biases; external validity; measurement applications.

Resumen
¿La Corrección por Aquiescencia Aumenta la Validez Externa de
las Puntuaciones en Personalidad? Antecedentes: construir escalas
balanceadas permite controlar la aquiescencia (ACQ), haciendo que la
tendencia del encuestado a estar de acuerdo con los ítems positivos se
cancele con la tendencia a estar de acuerdo con los ítems del polo opuesto.
En caso contrario, se esperarán estimaciones atenuadas de los coeficientes
de validez externa en caso de no utilizar algún método de control (LorenzoSeva & Ferrando, 2009). Método: se llevó a cabo (a) un desarrollo analítico
(b) una simulación para evaluar (a) el impacto de ACQ en la validez externa
y (b) el comportamiento de las estimaciones de validez cuando se corrige
por ACQ. Incluyendo finalmente dos ejemplos ilustrativos. Resultados:
número alto de ítems y/o cargas altas en el factor de contenido tienden
a disminuir el impacto de ACQ en las estimaciones de validez. Además,
con escalas balanceadas por diseño, las diferencias entre las puntuaciones
corregidas y no corregidas son menores, llevando a estimaciones de
validez insesgadas. En escalas no balanceadas ni corregidas aparece una
atenuación en el coeficiente de validez empírico. Conclusiones: diseñar
pruebas balanceadas o corregir ACQ son las mejores maneras de minimizar
la atenuación en la estimación de la validez externa.
Palabras clave: sesgos de respuesta; validez externa; metodología
aplicada.

Believing that the answer to an item is an accurate reflection of
the trait to be measured is highly optimistic. Item responses may be
affected by several factors other than the intended content, such as social
desirability, extreme response and acquiescence (ACQ) (e.g. Bentler et
al., 1971). It has been estimated that ACQ causes 3-5% of the variance
in personality or attitude scales, and it can spuriously inflate inter-item
correlations and, therefore, reliability estimates (Lechner et al., 2019).
And as has been shown by some studies of scales based on the FiveFactor Model, ACQ can also lead to an unrealistic factor structure (Soto
et al., 2008; Danner et al., 2015; Morales-Vives et al., 2017).
Over the years, ACQ has been defined (see Baumgartner &
Steenkamp, 2001; Ferrando et al., 2016) and studied (Ray, 1983;
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Wetzel et al., 2016) from various points of view. In all cases, however,
control has been the objective and, of the different forms of control,
balancing the scale is one of the most classical and effective. However,
balancing scales is by no means easy. Neither is there any guarantee
that it will control for ACQ properly inasmuch as it can alter the latent
structure of the data and therefore affect the method (Ferrando et al.,
2003). On the other hand, reverse items tend to be more complex,
they can only be understood by respondents with good language
skills and so they tend to have lower factorial weights than direct
items (Condon et al., 2006; Suárez-Álvarez et al., 2018). Likewise, it
is not always clear that using positive and reversed items in the same
test reduces response biases (Suárez-Álvarez et al., 2018).
There are several “a posteriori” methods in which ACQ is allowed
to occur but is then eliminated using statistical procedures. Most
of these procedures are based on fully balanced scales (Ferrando et
al., 2003; Billiet & McClendon, 2000), but some, such as LorenzoSeva & Ferrando (2009), also allow ACQ to be corrected on
quasi-balanced and unbalanced scales. In applied research, quasibalanced scales (same number of positive and negative items but
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with unequal saturations) and partially balanced scales (different
number of positive and negative items) are relatively common.
ACQ needs to be controlled and new forms of ACQ-control,
such as Maydeu-Olivares & Coffman (2006), are still being
investigated. The RIFA method, tested by De la Fuente & Abad
(2020), could be a good alternative to the EFA-based method
because it is easier to implement and is robust to the violation
of the assumption of tau-equivalence in ACQ factor loadings.
However, this approach is less accurate to highly heterogeneous
ACQ loadings patterns because its estimate of the loadings of ACQ
is the calculation of the average of these loadings. And, therefore,
if we assume that the items will be affected differently by the ACQ
and there is interest in the study of the ACQ factor, the LorenzoSeva & Ferrando (2009) model will be more appropriate. For more
information on the development of ACQ control methods that have
been developed, see Primi, Santos et al. (2019)
Although numerous studies have been made of ACQ, very few
focus on validity, which might be partly because the concept is
sometimes abstract and unfathomable. Primi, De Fruyt et al. (2019)
observed differences in the criterion-related validity of the direct
scores of the ACQ-uncorrected and corrected tests, and found
“false-keyed” items to be more valid than “true-keyed” items.
Model-based Predicted Results
Basic Results and Validity Coefficients
We shall consider a general bi-dimensional model in which
each item response is a measure of a content factor (θc) and an
acquiescence factor (θa). The model has two parts: a measurement
sub-model (1), and an extended structural sub-model (2) in
which an external variable (a criterion) is regressed on the latent
constructs defined in (1)
xj = λjcθc + λjaθa + εj
y = λyθc + εy

(1)
(2)

where λjc is the loading on content, λja is the loading on ACQ and
λy is the “true” validity coefficient. Both factors in (1) as well as the
external variable (y) in (2) are assumed to be scaled which mean
0, and unit variance. In the simplest case: (a) ACQ and content are
assumed not to be correlated, and (b) the criterion is an objective
variable, and so uncorrelated with the ACQ factor.
This article will now go on to deal with the effects of ACQ on the
coefficient of validity when the test scores are factor score estimates.
Information about the corresponding effects when scores are raw or
unit-weight sum scores will be provided by the authors on request.
By extending the definitions in Lord & Novick (1968, sect.
12.1), we now define the theoretical validity coefficient as the
correlation ρθcy which, given our adopted scaling and the fact that
(2) is a single-regressor equation, is simply λy. Next, we define
the empirical validity coefficient as the correlation between the
content factor score estimates (based on model (1)) and y, denoted
by “ρθ^c’y”. The relation between both coefficients is given by:

ˆ c' y =
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where σεj2 is the error variance of the jth item. Equation 3 predicts
that, if the factor estimates are corrected for ACQ, the empirical
validity coefficient is still an attenuated measure of the “true”
relationship between the test content and the criterion y (i.e. the
theoretical validity). Clearly, attenuation is mitigated when test
length and magnitude of the loadings increase, a result noted in
previous studies (e.g. Soto & John, 2019).
Gone with the ACQ
Consider now that the measurement model (1) holds, and the
data is fitted by the unidimensional model, so assuming that all
the common variance is due to the content and that, therefore the
presence of ACQ is ignored. Denote by θ^g the maximum likelihood
(ML) factor score estimates of the general factor. In this case, the
validity relations are:

ˆ

 g' y=
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where δc is the covariance between the general factor scores
^ ) and the level of content (θ ). The expression for
estimates (θ
g
c
δc is provided in Ferrando (2010, equation 18) and can be also
estimated by regression. The main point here, however, is that,
being almost a correlation (θc is standardized and θ^g almost is),
its value is always smaller than 1. Again, the empirical validity in
(4) is an attenuated estimate of the theoretical validity. However,
the attenuation is stronger here because of the additional term δc as
well as the different amounts of information in the denominator:
In effect, the error variance based on the single general factor is
larger than the error variance in (3) obtained after two factors have
been extracted.
The validity relation in (4) could be questioned because
it is based on a wrong unidimensional model that is fitted to
bidimensional data. Indeed, fitting the wrong model is expected to
result in biased parameter estimates, somewhat larger item residual
variances (as noted above), and, to some extent, bad model-data
fit (see Ferrando, 2010). However, as long as model in (1) and
(2) holds, prediction (4) continues to be correct even though the
estimates provided by the unidimensional model are biased or the
model does not fits well the data.
The Cost of not Correcting
The cost of not correcting for acquiescence in terms of validity,
when validity is based on factor score estimates, can now be
operationalized by relating the empirical validity based on general
score estimates ρθ^g’y to the empirical validity based on score
estimates corrected for ACQ ρθ^c’y. The theoretical relation is

1+
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(5)

Is Correcting for Acquiescence Increasing the External Validity of Personality Test Scores?

Although equation (5) has the general form of a correction-forattenuation formula, strictly speaking it is an attenuation relation
between two already attenuated estimates, but of a different order.
The general-factor-based validity estimate is an attenuated estimate
of the corrected-factor-based estimate, and the attenuating factors
are: the strength of the relation between the general and the content
factor, the number of items, and the amount of variance due to
ACQ. The impact of test length has already been discussed and
the impact of the remaining two sources is only to be expected.
When the impact of ACQ is low, (a) the general factor is close to
(or mostly reflects) the content factor, (b) the variance due to ACQ
is small, and, (c) the two empirical validity coefficients become
closer one to another.
Simulation Study
Goals
The present simulation aims to assess (a) how the internal
characteristics of the test (test length, content factor loadings,
and the balancing of content factor and ACQ factor) impact the
criterion-related validity; and (b) what happens to the estimated
validity when the variance due to ACQ is removed from biased
test scores.
Method
The factorial design of this first study was 2 × 3 × 2 × 2 × 5
× 3 = 360 conditions with 100 replicas per condition. Previous
trials indicated that a higher number of replicas only increased the
estimated time, rather than vary results. The independent variables
were: (1) correcting (C) versus not correcting (NC) ACQ; (2) degree
of balance in the factor loadings pattern: B, balanced, Q quasibalanced, and U unbalanced; (3) high (H) versus low (L) loadings
on content factor; (4) balanced versus unbalanced ACQ pattern; (5)
number of items (4, 10, 16, 30, 50) and; (6) “theoretical” correlation
between the external variable (criterion) and the content factor (.70,
.50, .30). Table 1 summarises the independent variables and levels.
The dependent variable was the estimated validity coefficient,
which, in order to be compared, was centered by calculating the
difference between the estimated coefficient and the theoretical
Table 1
Summary of Variables
Variable
Correcting

Balanced

Levels

(i.e. true) correlation. The quality of the validity estimates was
assessed through an ANOVA. The measure of effect size was eta
square, and Cohen’s interpretation criteria were: values close to
.01 would have little effect, .06 moderate and .14 or greater high.
The psych package (Revelle, 2021) (for factor analysis) and
the vampyr package (Navarro-González et al., 2020) for the ACQ
controlling condition were used. Finally, ANOVA was implemented
in the R stats package. The code used in this simulation will be
available to the reader on request.
Results
At a general level, there is a slight attenuation effect in all
correlations in both the NC and the C condition. However, as
expected, attenuation tends to be stronger in the uncorrected
condition (see Figure 1, graphic A).
The ANOVA results are summarised in Table 2. As a measure of
attenuation (dependent variable), we used the difference between
“true” (.7, .5 and .3) and estimated correlations. Only those variables
with an effect size greater than .01 have been included. Effect sizes
are large for the number of items (η2= .383) and loading size (η2=
.136); and medium for the magnitude of the “true” correlation (η2=
.085). It is also noted that high loadings generate correlations closer to
the “true” values at all levels of the variable “number of items” (η2=
.054) with less intragroup difference than in the test with low loadings
(Figure 1, graph C). Finally, in the case of low “true” correlations
(true cor. = 0.3), the differences are smaller (both in high and low
loadings condition) (Figure 1, graph B), and this effect is present at
all levels of the variable “number of items” (Figure 1, graph D).
Figure 2 compares the differences between correcting and not
correcting, the number of items, and the amount of balance (whose
effect size is η2= .072). Here, there is hardly any discrepancy
in the balanced conditions B and Q, while in condition U the
difference in C is visibly greater than in NC. However, the effect
size is medium. This may be due to the lower level of the variable
“number of items”.
At first sight, the three graphs in Figure 2 do not explain the
effect size obtained in the analysis. There is no discrepancy between
conditions B, Q and U. The differences tend to be greater in the NC
condition, and this trend is repeated in the three balanced levels and
at all levels of the variable number of items, (except the “4 items”
level). The effect size is moderate due to the fact that in the lowest
condition of the “number of items”, in the corrected ACQ condition,
high differences only arise when the tests are unbalanced.

Name of levels

2

Correcting ACQ (C) vs Not Correcting (NC)

3

Balanced (B; equal number of positive and
reversed items),
Quasi-Balanced (Q; different mean loadings)
Unbalanced (U; 75% of positive items)

Loadings

2

(in content factor) High (H; .70) vs Low (L; .50)

ACQ pattern

2

Equal (E; .20) vs Not Equal (NE; between .10 - .30)

Number of items

5

4, 10, 16,30, 50 items

Theoretical correlation

3

.70, .50, .30

Note: For quasi-balanced and unbalanced scales the simulated patterns were: at “High
Loadings” .75 in positive items and -.65 in reverted items; and at “Low Loadings” .55 in
positive items and -.45 in reverted

Table 2
Summary of ANOVA results
F

sig

effect size

principal effects

C vs NC
nº items
balanced
true cor.
Loadings

153.516
53877.846
69.930
12010.547
19073.277

< .001
< .001
< .001
< .001
< .001

.001
.383
.000
.085
.136

interaction double

nº items * loadings
true cor. * loadings
nº items * true cor.

4281.508
2223.746
1736.925

< .001
< .001
< .001

.054
.015
.041

Note: Only significant results have been included. Highlights in bold are those values of
effect size that are higher according to Cohen
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Figure 1. Graphs of ANOVA
Note: graph A: Top left; B: Top right; C: bottom left; D: bottom right

Illustrative Example 1

Procedure

This first example assesses the relationship between the scores
on an anxiety test, and the marks on an exam. So, the external
variable can be properly considered as an objective, non-test,
criterion measure.

The questionnaire was administered collectively during class
hours, in groups of 65 students, by a psychologist. Participation
was voluntary and the protection of personal data was ensured.
For one of the groups of 65 students, the teacher of the statistical
subject of the group was actually the psychologist collecting the
questionnaires: for this group an identification number was used
so that qualifications in the subject could be added to participants’
questionnaire responses. Once the data of interest was collected,
any participant’s identification was deleted from the study.

Method
Participants
The sample consisted of 299 Psychology undergraduates (54
men and 245 women; that is, 82% of the sample were women)
from six universities, with ages ranging from 18 to 60 years old
(M=20.9 SD=4).
Instruments
The Examination Anxiety subscale of SAS (Statistical Anxiety
Scales was used for this purpose (Vigil-Colet et al., 2008). It is a
fully balanced measure made up of six 5-point Likert-type items. The
numerical qualification on an exam was also recorded using a scale
that ranged between 0 and 10 points (being 10 the maximum score).
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Data Analysis
All the computations were carried out with FACTOR (Ferrando
& Lorenzo-Seva, 2017) and the Psychological Test Toolbox
software (Navarro-González et al., 2019).
Results
Adequacy of correlation matrix to be factor analyzed
Data sampling adequacy was first checked and found
acceptable: KMO=.810. Essential unidimensionality was assessed
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using Explained Common Variance (ECV), and Item Residual
Absolute Loadings (I-REAL) (for details, see Ferrando & LorenzoSeva, 2018). The ECV and I-REAL values and the corresponding
95% confidence intervals were .861 [.828, .912)], and .215 [.171,
.237]. Both satisfy the thresholds of unidimensionality. Optimal
Implementation of Parallel Analysis (Timmerman & LorenzoSeva, 2011) also recommended retaining a single factor.

,120

balanced
differences

,100
,080
,060
,040

Factor model fit

,020
,000
4
items

10
items

16
items

30
items

50
items

number of items

,120

quasibalanced

differences

,100
,080

Robust linear exploratory factor analysis was computed
using the ML criterion and specifying a single factor. Goodness
of model–data fit was assessed by using both the conventional
approach and the recent proposal by Yuan et al. (2017) based
on equivalence testing. Goodness-of-fit measures were based
on the second-order (mean and variance) corrected chi-square
statistic proposed by Asparouhov & Muthen (2010) and the
results are in the column labeled Unidimensional Model in Table
3. Overall, the results suggest that the fit of the unidimensional
model is acceptable. The corresponding loading values for the
unidimensional solution are in the column Non-controlled AQ
variance (NC-ACQ) in Table 4.
Study of the impact of acquiescent variance in the factor structure

,060

As the set of six items was fully worded balanced (i.e., half of
them items are worded in the opposite direction to the other half
of the items), the Ferrando et al. (2003) procedure for controlling
for variance due to acquiescent responding was computed. As
described in the paper by Ferrando at al, the procedure is based
on an exploratory factor analytic approach: (a) it assesses the

,040
,020
,000
4
items

10
items

16
items

30
items

50
items

Table 3
Goodness-of-fit values for illustrative example 1

number of items
Index

Unidimensional model

CFI
,120

unbalanced

,100

.964

.961

95% CI CFI

(.948; ,975)

(.894; .978)

T-size CFI

.919 (close)

.914 (close)

GFI

differences

95% CI GFI
,080

Bidimensional model

Z-RMSR
95% CI Z-RMSR

.990

.997

(.982; .997)

(.992; .999)

.069

.031

(.038; .087)

(.013; .046)

,060
,040

Table 4
Factor solutions for non-controlled ACQ variance (NC-ACQ) and for controlled
AQ variance (C-ACQ) for illustrative example 1

,020

Item

,000
4
items

10
items

16
items

30
items

50
items

number of items
type
NC

C

Figure 2. Triple interaction between balanced, C vs NC and number of
items
Notes: graph A: balanced; B: quasi-balanced and C: unbalanced

NC-ACQ
EA

C-ACQ
ACQ

EA

Direct

.916

.266

.914

Reversed

-.820

.185

-.854

Direct

.692

.373

.684

Reversed

-.422

.333

-.468

Direct

.501

.425

.503

Reversed

-.686

.315

-.779

Note: EA; Examination Anxiety
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dimensionality and structure of a balanced personality scale taking
into account the potential effects of acquiescent responding, and
(b) it corrects the individual trait estimates for acquiescence.
Goodness of fit results are in the column labeled Bidimensional
Model in Table 3. Unsurprisingly, the fit of the bidimensional
model is also acceptable, but is not a significant improvement on
the unidimensional model. The corresponding loading matrix after
controlling for ACQ is in the column Controlled ACQ variance
(C-ACQ) in Table 4. Note that the last four items show a salient
loading on the ACQ dimension (column ACQ), and that the loading
of the fifth is the largest. Substantive loadings on Examination
Anxiety when controlling for ACQ were quite similar to the ones
obtained when there was no control (i.e., the unidimensional
model). In fact, the value of the congruence index between the two
columns is .998. The threshold value for considering two factor
loading solutions to be equal is .95 (Lorenzo-Seva & ten Berge,
2006).
Validity study: Analysis of participants’ acquiescent responses
EAP factor score estimates (see Ferrando & Lorenzo-Seva, 2016,
for further details) on the unidimensional and the bidimensional
factor solutions were computed for the 65 participants for whom
qualification marks were available. For the unidimensional model,
and as expected, the correlation between EA score estimates and
the criterion was negative (-.368). The corresponding correlation
between the “cleaned” score estimates and the criterion was
-.386.
Overall, we note that the EA scale is characterized by high
substantive factor weights, a relatively low decompensation
between positive and negative items (see Table 4) and a small but
sufficient number of items (Soto & John, 2019). In conclusion, as
the predictions made here suggest, the empirical validity estimate
is only slightly better when it is based on the factor score estimates
corrected for ACQ.

Instruments
The Indirect-Direct Aggression Questionnaire (IDAQ) (RuizPamies et al., 2014) provides scores for physical aggression (PA),
verbal aggression (VA) and indirect aggression (IA) factors as
well as an overall aggression score. Although the questionnaire
has a correlated-factors structure in three dimensions, we used the
overall score for two reasons. First, the tri-dimensional structure
of IDAQ items depends on whether ACQ is removed or not
(Navarro-González et al., 2016; Vigil-Colet et al., 2020). As a
consequence, if we analyze the effects of removing acquiescence
at the multidimensional level, the items comprising the solutions
with and without controlling acquiescence may be different.
Second, the fit of the unidimensional model after controlling for
ACQ is quite acceptable (CFI=.98, RMSR=.04, RMSEA=.07),
which supports the idea that the IDAQ scores measure a general
factor of indirect aggression.
Three tests were used as intelligence measures: Thurstone’s
Primary Mental Abilities Test (Cordero et al., 1989), which contains
scales of fluid and crystallized intelligence; Raven’s Progressive
Matrices Test (Raven, 1996), an indicator of crystallized
intelligence; and the information scale of the WAIS intelligence test
for adults (Wechsler, 2003) which is an indicator of crystallized
intelligence. Intelligence measures were used as objective criterion
variables, as they are all maximum performance measures and are
therefore not ACQ-biased.
Procedure
School approval and parental written informed consent were
obtained before participation in the study. Participation was
voluntary and no incentives were given. The questionnaires were
anonymous, and respondents had to provide only their gender and
age.
Data Analysis

Illustrative Study 2
In this example, we analyse the relationships between
aggressiveness and intelligence, and how controlling for ACQ
affects this relationship. Intelligence has often been related to
violent behaviour (Ayduk et al., 2007), and this relationship has
also been found using tests which control for response biases
(Vigil-Colet et al., 2012; Duran-Bonavila, Morales-Vives et al.,
2017). In the present study we analyse whether, as predicted by
the model, the relationship increases when ACQ is controlled. It
should be taken into account that all intelligence measures are
maximal performance measures and, in consequence, they are not
contamined by ACQ. So, we analyse the effects of removing ACQ
on validity when the criterion is free from this type of bias.
Method
Participants
The sample consisted of a total of 532 students (252 men
and 280 women) from 8 public high schools in the province of
Tarragona, with ages ranging from 11 to 18 years old (M=14.75
SD=2.1) (see Duran-Bonavila, Vigil-Colet et al., 2017 for further
details).
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We analyzed the data reported by Duran-Bonavila, MoralesVives et al. (2017) estimating new factor scores with and without
controlling for ACQ using all the IDAQ items. Data was analyzed
using the Psychological Test Toolbox (Navarro-González et al.,
2019) and SPSS 25.
Results
Table 5 shows the correlations between all intelligence
measures and IDAQ’s overall aggression scores with and without
removing ACQ effects. In all cases, the correlation between the
intelligence measures and aggression is negative, a result that
has consistently been obtained in previous studies (Kavish et
al., 2018; González-Moraga et al., 2019). More relevant here,
for all intelligence measures the correlations between aggression
and intelligence were slightly larger when ACQ effects were
removed. The critical threshold here appears to be -.1: when
ACQ was removed, most of the correlations shown were over -.1,
while they were under -.1 when no correction was used. As for
differential effects, both RAVEN and WAIS had an approximate
increase of .05. Correlation with RAVEN and WAIS corrected
(r= -.147 and rt= -.182) and not corrected were respectively (r =
-.096 and r= -.135).
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Table 5
Product moment correlations between intelligence measures and overall
aggression with and without controlling acquiescence
With Bias

Controlling ACQ

WISC information

-.135*

-.182*

PMA verbal

-.058

-.102**

PMA spatial

-.074

-.086**

PMA reasoning

-.158*

-.193*

PMA numeric

-.100**

-.102**

PMA word fluency

-.055

-.077

PMA Total

-.130*

-.165*

Raven

-.097**

-.147*

G estimate

-.105**

-.148*

Note: * p < .01; **p < .05

Discussion
Despite the considerable interest in biases and response styles,
their effect on validity has hardly been studied. This state of affairs
justifies the main aim of our proposal: to “quantify” the effects of
the internal characteristics of the test and the correction of ACQ on
external validity. Three studies were carried out for this purpose: a
simulation and two illustrative examples based on real data.
Studies such as the one by Soto & John (2019) allowed us to make
initial predictions: that the use of balanced scales with a sufficient
number of items and high loadings, would effectively correct for
the impact of ACQ and improve validity estimates. Furthermore, a
general starting point is that empirical validity is a biased estimate of
true validity. These initial assumptions raised a number of questions
that we have tried to answer throughout the study.
Evidence from analytical development as from simulated and
empirical results suggests that the first prediction above was right:
Validity decreases when there are fewer than 10 items, when
the loadings of the substantive factor are low, and when the scale
is unbalanced. These are important benchmarks to be considered
when designing scales. That is, attenuation is mitigated when both
the length of the test and the magnitude of the pattern loadings
increase, a result observed in previous studies (Soto & John, 2019),
and derived from our analytical approach.
As expected, the data strongly supported that empirical validity
is a biased estimate of ‘true’ validity. Furthermore, the amount of
bias (downward bias or attenuation, to be more specific) seems

to largely depend on the internal characteristics of the test and
the “true” validity. Again, unfavorable internal characteristics
will increase attenuation. On the other hand, attenuation is less
pronounced when “true” validity is low, regardless of the number
of items or loadings.
Finally, the third hypothesis raised the question of the expected
gain in validity when correcting for ACQ. The theoretical results,
the results from the simulation study, and those from the two
proposed examples suggest that validity generally improves when
the scale is corrected for acquiescence. This improvement is, in
some cases, very subtle but nontrivial, and appears even in the case
of almost fully balanced scales. That is, when the impact of ACQ
is low, the general factor is close to the content factor and the two
validity coefficients get closer to one another.
Correcting for ACQ is not expected to improve validity in
scenarios in which there is already a pre-balancing correction and
in tests where, because of the conditions, it is difficult to “extract”
the ACQ factor. This can be seen in the decrease in the difference
between correcting and not correcting.
Now, in the light of the results obtained, how should we
proceed? First, they open the possibility of further investigating the
effect of ACQ correction on validity, including variables or levels
of variables that have been omitted here and that imply a limitation
in the present study, such as a condition of no balance (without any
reverted item) or including the correlation between the criterion
and the ACQ. On the other hand, the results support the need for
using a good design and not relying (or solely relying) on post-hoc
corrections. An appropriate number of items with good internal
characteristics in terms of both content loadings and balance of
positive and negative items would go a long way to avoiding
further validity biases. Therefore, we strongly suggest that great
care be taken when designing the measuring instrument. On the
other hand, in cases where the test does not have the required
positive features and the items are believed to be affected by ACQ
it is strongly recommended to use a correction method, since it is
expected to lead to improvements in the estimated structure of the
test, the individual score estimates derived from this structure, and
(the point of this article) the external validity estimate.
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