Personality and Individual Differences xxx (2018) xxx-xxx

Contents lists available at ScienceDirect

Personality and Individual Differences

journal homepage: www.elsevier.com F

Is general intelligence responsible for differences in individual reliability in
personality measures?

David Navarro-Gonzalez, Pere Joan Ferrando, Andreu Vigil-Colet*

Universitat Rovira i Virgili, Research Center for Behavior Assessment, Spain

ARTICLE INFO ABSTRACT

Article history:

Received 31 January 2018

Received in revised form 16 March 2018
Accepted 17 March 2018

Available online xxx

One possible hypothesis for personality differentiation is the higher reliability of high-ability individuals in
typical response measures. This differential reliability has been explained as resulting from different verbal
abilities as a consequence of the difficulties that low-ability individuals have in understanding items, or as the
effect of response bias, or due to higher precision in the answers of high-ability individuals. The lack of an
estimation of individual reliability has made it difficult to test these hypotheses. However, recent psychomet-
ric advances have made it possible to measure person reliability and thus address the issue. The present study
analyses the relationships between person reliability measures and the response bias of different personality
measures in measurements of intelligence in a sample of 532 adolescents. The results show that person relia-
bility is more closely related to general intelligence than to specific abilities and that the results for low-ability
individuals cannot be explained by verbal deficits or by higher levels of acquiescence or social desirability.
The differential reliability of measures across ability levels therefore seems to be related to higher levels of
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traitedness in high-ability individuals, i.e. traits are represented in them with greater strength and clarity.
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1. Introduction

The potential interactions between intelligence and personality
measures are a subject that has generated considerable controversy for
many decades. These interactions do not refer directly to the relation-
ships between personality and intelligence, but rather to a series of
problems related to (a) the extent to which intelligence levels affect
the factorial structure of personality measures or the relationships be-
tween personality dimensions, and (b) the possibility that the level of
differentiation of abilities may depend on certain personality dimen-
sions.

The issue summarized above was first reported by Shure and
Rogers (1963), who found that the factor structure of personality
scales differed as a function of individual levels of intelligence, and
Eysenck and White (1964), who found a different factor structure
of intelligence depending on individual levels of neuroticism. These
types of result were later integrated into the personality differentia-
tion hypothesis (PDH) framework developed by Brand, Egan, and
Deary (1994). The PDH suggests that people with a higher level of
ability have a more differentiated personality structure because they
have more freedom to develop their personality, and this, results in
greater distinction between them. If this hypothesis is true, then cer-
tain outcomes can be predicted when analysing the interactions be-
tween measures of personality and measures of ability. First we can
expect a lack of factorial invariance when assessing the structure of
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personality measures across different intelligence levels, insofar as
fewer dimensions will be needed to describe the personality structure
of less intelligent individuals. Second, high-ability individuals will
show greater variability in personality measures than low-ability indi-
viduals. Finally, we can expect a lack of invariance of ability measures
across levels of personality due to different relationships between abil-
ity measures across levels of different personality dimensions such as
neuroticism.

The above predictions have generated a considerable amount of re-
search over the last 30years, but so far the evidence in favour of the
PDH is inconsistent. With respect to the first issue mentioned, cer-
tain studies have detected a lack of invariance in personality measures
across intelligence levels (Allik, Laidra, Realo, & Pullmann, 2004;
Mclarnon & Carswell, 2013) or different correlations between person-
ality measures across ability levels (Austin et al., 2002). Others, how-
ever, have reported that personality remains essentially invariant (De
Fruyt, Aluja, Garcia, Rolland, & Jung, 2006; Waiyavutti, Johnson, &
Deary, 2012) or that the correlations between personality measures
were equal across ability levels (Austin, Deary, & Gibson, 1997).

With regard to the second prediction, different authors have re-
ported an increased variance of personality scores among high-ability
individuals, but only for some of the personality dimensions analysed.
Austin et al. (1997), for instance, reported this effect only for open-
ness and neuroticism, while Harris, Vernon, and Jang (2005) found an
increased variance for three of the twenty dimensions of personality
and De Fruyt et al. (2006) found increased variance only for neuroti-
cism and extraversion. However, other studies have reported no differ-
ences in any dimension (Allik et al., 2004; Escorial, Garcia, Cuevas,
& Juan-Espinosa, 2006).
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Finally, regarding the lack of invariance of ability measures across
levels of personality, Austin et al. (1997) and Austin, Hofer, Deary,
and Eber (2000) found that the correlation between two intelligence
measures increased as neuroticism increased, while Austin et al.
(2002) found that the correlation between fluid and crystallized intel-
ligence increased with the level of neuroticism. Nevertheless, Escorial
et al. (2006) found no difference between the eigenvalues of the g
factor across different levels of personality dimensions, and Bonaccio
and Reeve (2006) reported that the structure of cognitive abilities re-
mained invariant across neuroticism levels.

Overall, the results so far summarized suggest that, despite the
inconsistencies, there is partial support for the predictions deriving
from the PDH. However, a clear and univocal rationale for the re-
sults obtained is still lacking. Although the PDH suggests that more
intelligent individuals have more differentiated personalities, there are
other explanations that may account for these results. Different au-
thors have reported that personality measures have varying amounts of
reliability depending upon individual levels of ability and education,
with high-ability groups showing higher reliability (Allik et al., 2004;
Austin et al., 1997; McFarland & Sparks, 1985). This increase in turn
is expected to result in both higher variability (because of the increase
in true variance) and higher score correlations (because they become
less attenuated by measurement error). In the end these stronger cor-
relations are expected to impact the factor structure of the measures
analysed. Taking this alternative explanation into account, Austin et
al. (1997) suggested that the results associated with the PDH may be
reflecting (a) a true personality differentiation, (b) a simple effect of
differential reliability, or (c) a mixture of the two.

Different explanations have been put forward regarding the differ-
ential reliability associated with ability levels (DRAAL). These ex-
planations mainly derive from the fact that the process of answer-
ing items requires a considerable amount of cognitive processing, and
have therefore focused on issues such as the difficulties that low-abil-
ity individuals have in understanding certain items, differences at ver-
bal ability level, and the presence of a “highly calibrated ruler” in
high-ability subjects that enables them to give more meaningful re-
sponses (Austin et al., 1997, 2000). Other authors have suggested that
the DRAAL may ultimately be related to differences in response styles
between high and low-ability groups, i.e. groups may show differ-
ent levels of faking, self-enhancement and/or acquiescence which may
be the cause of differential reliability (Allik et al., 2004; Austin et
al., 2000). So far, however, there has been little research relating re-
sponse styles and intelligence. De Fruyt et al. (2006) found no rela-
tionship between intelligence and self-enhancement. Meanwhile ac-
quiescence has been related to intelligence and low levels of education
(Meisenberg & Williams, 2008) and has been proved to have a con-
siderable impact on the factor structures of personality insofar as the
number of factors extracted in a personality test varies depending upon
whether or not acquiescence effects are removed (Navarro-Gonzalez,
Lorenzo-Seva, & Vigil-Colet, 2016; Rammstedt & Farmer, 2013;
Soto, John, Gosling, & Potter, 2008). These results may partly explain
the effects described in the PDH because, if low ability individuals
have higher levels of acquiescence and these effects are not removed,
then different factor structures for these individuals are expected to
arise.

Overall, as pointed out by Austin et al. (2000), the main problem
is that it is difficult to disentangle which of the effects associated with
the PDH are due to changes in personality structure across ability lev-
els and which are due to other problems such as differential relia-
bilities on the sole basis of self-report results. At a group level, it is
quite straightforward to assess whether the marginal reliability of per-
sonality scores is lower for the low-ability groups. However, assess-
ing (a) the individual contributions to reliability, and (b) further po-
tential relations to response bias indexes, verbal ability measures, etc.

is not so simple. It is submitted here that a more finely-graded analy-
sis that would enable points (a) and (b) above to be assessed would, in
turn, enable the different explanations given for the DRAAL to be bet-
ter investigated. This type of analysis, which is based on the concept
of person reliability, is already feasible and is summarized below.

1.1. Person reliability

Conventional psychometric models for personality consider only a
single parameter for each respondent: his/her level of the trait being
measured. Implicitly, therefore, this modelling assumes that all indi-
viduals respond to the test with the same degree of consistency and
accuracy. This view has been challenged for over 70 years (Coombs,
1948; Mosier, 1942) and the evidence in personality is also against
it; some individuals respond to personality items with very high con-
sistency, almost deterministically, whereas the responses of others are
much more random. This differential degree of consistency has been
labelled “person fluctuation”, “person reliability” or “person discrimi-
nation” (Ferrando, 2007, 2009). Person reliability is the term we shall
use here.

Ferrando (2007, 2008, 2013) proposes a comprehensive item re-
sponse theory (IRT) model for assessing person reliability under a va-
riety of response formats. Essentially, the proposal consists of a se-
ries of extended conventional IRT models with an extra parameter that
functions as an individual slope or discrimination index, and which
models the degree of response consistency. This parameter is bounded
below by zero and has no upper bound. Values near zero imply that
the way the individual responds is almost random, i.e. totally insensi-
tive to the normative item ordering, whereas very high values imply
an almost deterministic, Guttman-type responding.

Following Tellegen (1988), Ferrando (2007, 2009, 2013) concep-
tualized person reliability as a relevant individual-differences dimen-
sion to partly explain the behaviour of the individual responding to a
test. Furthermore, and also in line with previous proposals (Markus,
1977; Tellegen, 1988), Ferrando hypothesized that this dimension was
related to the degree of clarity and strength with which the trait was
organized in the individual. Recent empirical evidence suggests that
this interpretation is tenable, with person reliability measures being
indicators of traitedness (LaHuis, Barnes, Hakoyama, Blackmore, &
Hartman, 2017). More generally, applied research results suggest that
person reliability estimates have certain relevance in personality as-
sessments. They are directly related to measures of conscientiousness
and impulsivity (Austin, Deary, Gibson, McGregor, & Dent, 1998;
Ferrando, 2007; Ferrando, 2009) and they have also been shown to
function as moderator variables in validity assessments, in the sense
that stronger relevant validity relations have been found for the most
reliable individuals (Ferrando, 2015).

1.2. Aims of the study

The feasibility of obtaining reliability estimates at individual level
might enable us to answer some of the questions discussed above.
Thus if the low marginal (i.e. mean) reliability values found in
low-ability groups is due to a poor understanding of the item content
by low-ability individuals, then we can expect the person reliability
estimates to be more closely related to measures of verbal ability than
to measures of fluid or general intelligence. In the present research
we shall use different personality measures, some of which have been
developed using a method proposed by Ferrando, Lorenzo-Seva, and
Chico (2009), enabling not only content but also acquiescence (AQ)
and social desirability (SD) scores to be obtained for each individual.
Hence relationships between intelligence measures and response bias
measures can also be directly assessed. If, as authors such as Allik et
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al. (2004) and Austin et al. (2000) have suggested, response biases are
responsible for the DRAAL results, then substantial relations between
intelligence measures and response biases should be expected.

2. Method
2.1. Participants

The sample consisted of 532 student volunteers (252 men and
280 women) from 8 different high schools in the province of Tarrag-
ona, with ages ranging from 11 to 18years old (M=14.75 SD=2.1).
The same sample was the community sample used as a control in
a study comparing the personality and abilities of juvenile offend-
ers and community adolescents (Duran-Bonavila, Vigil-Colet, Cosi, &
Morales-Vives, 2017).

2.2. Measures

The  Indirect-Direct — Aggression  Questionnaire  (IDAQ)
(Ruiz-Pamies, Lorenzo-Seva, Morales-Vives, Cosi, & Vigil-Colet,
2014). This test gives scores for physical aggression (PA), verbal ag-
gression (VA) and indirect aggression (IA) factors and an overall ag-
gression score. The items were chosen from an initial pool selected
by a panel of judges from the best of existing aggression measures re-
fined after two studies using exploratory factor analysis. The test was
developed using a method to control social desirability and acquies-
cence and has a considerable effect on the scores and factor structure
of aggressive behaviour self-reports (Navarro-Gonzalez et al., 2016;
Vigil-Colet, Ruiz-Pamies, Anguiano-Carrasco, & Lorenzo-Seva,
2012). In addition to the three content factors, therefore, the test also
gives scores for SD and AQ. The reliabilities of the factor score esti-
mates derived from the IDAQ are appropriate: r4y=0.83, 799=0.77 and
rgp=0.78 for PA, VA and IA respectively.

The Barratt Impulsiveness Scale-11 for children (Chahin, Cosi,
Lorenzo-Seva, & Vigil-Colet, 2010; Cosi, Vigil-Colet, Canals, &
Lorenzo-Seva, 2008). This is a self-report questionnaire for assessing
impulsivity that is specifically designed for children and adolescents.
The test gives scores for motor impulsivity (MI), non-planning impul-
sivity (N-PI) and cognitive impulsivity (CI). MI is related to a lack of
inhibition and delay, N-PI is related to planning abilities and CI to the
tendency to make quick cognitive decisions.

The Psychological Maturity Assessment Scale (PSYMAS;
Morales-Vives, Camps, & Lorenzo-Seva, 2013). This questionnaire
consists of three scales: work-orientation (WO), self-reliance (SR) and
identity (ID). It is made up of 25 items: seven items for each scale and
four social desirability items. The reliability of the factor score esti-
mates derived from the total scale is 74 =0.82, while the reliability of
the subscale score estimates are 7go=0.71 for WO, rg=0.78 for SR
and r4y=0.77 for ID. In addition to these content factors, the test also
gives factor score estimates for SD and AQ.

The Inventory of Callous Unemotional Traits (ICU; Frick, 2004).
This is a questionnaire specifically designed to evaluate the precursors
of psychopathy in youth populations. We use the Spanish adaptation
developed by Lopez-Romero, Gémez-Fraguela, and Romero (2015),
which consists of 24 items with a 4-point response format (0=never/
almost never; 3 =always/almost always) with reliabilities of a=0.76,
a=0.82 and a=0.78 for CA, UC and UE respectively.

Thurstone's Primary Mental Abilities Test (Cordero, Seisdedos,
Gonzélez, & de la Cruz, 1989). The subscales of Thurstone's test
were verbal (PMA-V, a=0.91), spatial (PMA-S, a=0.73), numerical
(PMA-N, a=0.95), reasoning (PMA-R, ¢=0.92) and word fluency
(PMA-WF, a=0.73). The test comprises fluid and crystallized intelli-
gence scales.

Raven's Progressive Matrices Test (Raven, 1996). This can be re-
garded as a measure of fluid intelligence free of cultural bias. The test
has a reliability of a=0.91.

The information scale of the WAIS intelligence test for adults
(Wechsler, 2003). This scale is an indicator of crystallized intelli-
gence. The test has a reliability of a=0.84.

2.3. Procedure

School approval and parental written informed consent were ob-
tained before participation in the study. Participation was voluntary
and no incentives were given. About 96% of the participants who
were invited to take part in the study eventually did so. A professional
psychologist administered the tests collectively. The participants were
asked to volunteer to answer the inventories in their classroom. The
questionnaires were anonymous and respondents had to provide only
their gender and age.

2.4. Data analysis

Individual scores on general intelligence were maximum likeli-
hood (ML) factor score estimates obtained from the first principal
factor based on all the intelligence measures. As for the personal-
ity measures, person reliability score estimates for each individual
were obtained separately for each measure. These were ML esti-
mates obtained as proposed in Ferrando (2013). We should note that
standard errors and confidence intervals for these estimates can be
obtained analytically and are important when the aim of the study
is individual assessment. Person reliability estimates were not com-
puted for each scale but only for the overall measures, since they
need a minimum of 20 items to reach stability. However, it should
be pointed out that all the personality measures used here enable
an overall score to be used, which implies that the assumption of
a general factor running through all the items is tenable. SD and
AC were computed using the program Psychological Test Toolbox
(Navarro-Gonzalez, Vigil-Colet, Ferrando, & Lorenzo-Seva, in press).
Finally, the relationships between intelligence and personality mea-
sures were analysed using product-moment correlations.

3. Results

Scores for the ability measures were factor-analysed using max-
imum-likelihood extraction. Sampling adequacy was good
(KMO=0.83). Only one factor had an eigenvalue greater than one, ac-
counting for 43% of the variance. (See Table 1.)

Table 2 shows the relations between levels of ability and person
reliability on the one hand, and the reliabilities of the personality mea-
sures on the other. In both ‘g’ factor and person reliability, high and
low groups were obtained by using a median cut-off value. It can
be seen that there is a slight tendency of high-ability individuals to
show greater reliabilities, in the same sense as reported by Austin et
al. (1997) and Allik et al. (2004). We observe a more noticeable ef-

Table 1
Loadings of ability scales on the first factor extracted by maximum likelihood used to
estimate “g” factor scores.

Scale Loading
WALIS (information) 0.601
PMA verbal 0.581
PMA spatial 0.524
PMA reasoning 0.698
PMA numeric 0.518
PMA word fluency 0.605
Raven 0.564
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Table 2

Reliability of typical response measures for high and low-ability groups and person con-
sistency groups. Cronbach's alpha for BIS and CFI and factorial reliability for IDAQ
and PSYMAS. Between brackets 95% confidence interval for reliabilities.

Ability Person consistency
Low High Low High
IDAQ 0.705 0.806 0.721 0.797
(0.652-0.753)  (0.772-0.838)  (0.671-0.767)  (0.761-0.830)
BIS 0.814 0.825 0.789 0.848
(0.780-0.844)  (0.794-0.854)  (0.751-0.823)  (0.820-0.873)
PSYMAS 0.725 0.750 0.693 0.786
(0.676-0.770)  (0.705-0.791)  (0.638-0.743)  (0.747-0.821)
ICU 0.709 0.739 0.705 0.747

(0.657-0.753)  (0.692-0.781)  (0.652-0.753)  (0.701-0.788)

fect when we compare the high and low person-reliability groups. In
this case, as expected, the more inconsistent individuals have lower re-
liability coefficients.

Table 3 shows the product-moment correlations between ability
measures and response bias as derived from the IDAQ and PSYMAS
measures. As can be seen, SD seems to be mostly unrelated to abil-
ity measures in the sense reported by De Fruyt et al. (2006). However,
there seems to be a noticeable inverse relationship between AC and
ability, with about half of the relationships between ability measures
and AC being significant, although the magnitude of the relationships
is quite low. Despite the low magnitude of the correlation coefficients,
this result may partly support the hypothesis that AC may be respon-
sible for the lower reliability of the low-abilities group.

Person reliability was calculated from each of the personality mea-
sures. Table 4 shows the relationships between these person reliabil-
ities and the various ability measures. There is a clear positive pat-
tern of relationship between person reliability and ability found in all
personality measures. This consistent result suggests that individuals
with higher ability are more consistent when answering items in those

Table 3
Correlations of response bias in IDAQ and PSYMAS with ability measures.

Acquiescence Social desirability
IDAQ PSYMAS IDAQ PSYMAS
WAIS (information) —-0.157 —0.145 0.112 —0.044
PMA verbal —0.160 —-0.116 0.077 —=0.015
PMA spatial 0.040 —0.048 0.028 —0.035
PMA reasoning —0.088 0.008 0.065 —0.004
PMA numeric 0.043 0.024 —0.035 —0.063
PMA word fluency —-0.151 —-0.123 0.039 0.023
PMA total —0.145 —-0.098 0.055 —0.022
Raven —-0.121 —0.087 0.067 —0.034
G estimate —0.164 —-0.114 0.091 —0.023
p<.01p<.05.
Table 4

Correlations between ability measures and person reliabilities computed from each per-
sonality measure ranked by the average correlation across personality measures.

IDAQ PSYMAS BIS ICU Average
PMA verbal 0.172 0.106 0.04 0.124  0.110
PMA word fluency 0.166 0.147 0.068  0.08 0.115
PMA spatial 0.143 0.147 0.104 0.154  0.137
PMA numeric 0.218 0.176 0.144  0.18 0.180
WISC (information) 0.284 0.202 0.095 0.144  0.181
PMA reasoning 0.202 0.167 0.166  0.218  0.188
PMA total 0.253 0.211 0.147 0216  0.207
Raven 0.266 0.210 0.178  0.25 0.226
G estimate 0.308 0.245 0.171  0.246  0.243

p<.01p<.05.

questionnaires. The same table shows the mean correlation of person-
ality measures and the different ability measures, ranking ability mea-
sures from the lowest correlation to the highest. It can be seen that
the lowest correlations between person reliability and abilities were
found for specific abilities such as verbal, word fluency, etc., while the
highest correlations were found for overall measures of ability such as
Raven's test or the “g” factor estimate. Finally, taking into account the
potential relationships between AC and abilities as discussed above,
we also computed the correlations shown in Table 4 controlling for
AC only for IDAQ and PSYMAS (i.e. the tests that allow for this
control). The magnitude of the correlation coefficients, however, re-
mained mainly unaffected.

4. Discussion

Since Austin et al. (1997) suggested that results relating to the PDH
may be partly or totally due to a differential reliability effect, little re-
search has been conducted to test the possible reasons for this effect.
Three possible causes that may either individually or jointly explain
the effect have been proposed: differences in social desirability and/or
acquiescence related to ability, difficulties for low-ability individuals
at the verbal processing level, and the possibility that high-ability in-
dividuals are more accurate when self-assessing.

The results reported in this article tend to discard some of these “a
priori” explanations and basically suggest that high-ability individuals
tend to provide self-assessments that are more accurate. As for the re-
sponse bias conjectures, almost none of the SD measures showed rela-
tionships with either specific ability measures or general intelligence,
confirming the results found by De Fruyt et al. (2006). However, a
low but consistent relation between AC and intelligence measures was
obtained. This is consistent with results reported by Meisenberg and
Williams (2008) and suggests that AC may, at least in part, be a can-
didate for explaining the DRAAL.

Perhaps the most relevant results are those relating to the person re-
liability estimates. As Austin et al. (2000) pointed out, the main prob-
lem in testing the possible causes of DRAAL is the difficulty in de-
termining the contribution of each individual to the overall reliabil-
ity of a personality measure. The person reliability indexes used here,
however, enable the response consistency to be estimated at the indi-
vidual level and the relations between reliability and relevant individ-
ual-difference measures to be assessed. In this study the results point
to a clear relationship between individual consistency and ability, with
high-ability individuals showing greater person response consistency.
Furthermore, these relations were found for both specific abilities and
general intelligence. An inspection of their magnitude suggests that
consistency is more closely related to general intelligence than to spe-
cific abilities. The lowest relationships were found for verbal abilities,
which would seem to discard the conjecture that DRAAL is reflecting
difficulties in understanding the items at this level. Overall, our results
seem to favour the hypothesis by Austin et al. (1997) in that high-abil-
ity individuals are able to give more meaningful responses to the items
and provide more accurate self-assessment. More generally, high-abil-
ity individuals appear to have higher levels of traitedness, i.e. it seems
that personality traits are more meaningful for them, with the traits be-
ing represented with greater strength and clarity.

The results reported here therefore also have consequences in the
domain of traitedness. Previous studies have shown that individual
differences in traitedness were related to personality dimensions such
as conscientiousness or impulsivity (Austin et al., 1998; Ferrando,
2007; Ferrando, 2009). Our results suggest that traitedness is related
not only to personality but also to ability levels, which have con-
sequences in the development of personality measures. Perhaps the
most relevant consequence is the importance of avoiding biased sam-
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ples such as university students when developing these types of mea-
sures because their higher intelligence, and therefore their higher per-
son reliability, may falsely inflate the overall test reliability.

Although the results reported above may help to clarify the causes
of DRAAL, they cannot answer the question as to whether the PDH
is mainly due to the DRAAL or whether it is only partly explained by
this phenomenon. Further research is needed to answer this. One pos-
sibility may be to apply the same approach used in this paper to big-
ger samples and then analyse the structure of personality at different
levels, equating the individuals within each ability level in person re-
liability. The expected result, if the PDH can indeed be explained by
differential reliability effects, is that we should find a lack of factorial
invariance of personality across ability levels when individuals are not
equated, and factorial invariance when the analysis is performed with
individuals equated in person reliability.
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