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Abstract

Objective: Research on the associations between cognitive and noncognitive
personality traits has widely neglected character strengths, that means positively
and morally valued personality traits that constitute good character.

Method: The present study aimed to bridge this gap by studying the associations
between character strengths and fluid intelligence using different operationali-
zations of character strengths (including self- and informant-reports) and fluid
intelligence in children, adolescents, and adults.

Results: The results, based on four samples (N = 193/290/330/324), suggested
that morally valued personality traits are independent of fluid intelligence, with
the exception of love of learning, which showed small but robust positive rela-
tionships with fluid intelligence across all samples.

Conclusions: Nonetheless, we argue for further research on the associations
with other cognitive abilities and interactions between character strengths and

intelligence when examining their relationships with external criteria.

KEYWORDS
character strengths, cognitive ability, validity, VIA-IS, VIA-Youth

1 | CHARACTER STRENGTHS
AND INTELLIGENCE

The association between noncognitive and cognitive person-
ality traits has been a long-standing research topic from a the-
oretical and practical perspective (for an overview, see, e.g.,
Ackerman & Heggestad, 1997). However, previous research
focused heavily on noncognitive personality traits related to

the five-factor model (FFM; Goldberg, 1993) or extensions
of this model (e.g., Lee & Ashton, 2004; Musek, 2007). Other
noncognitive personality traits have been rather neglected,
although it has been repeatedly argued that research should
look beyond the FFM of personality (e.g., Ackerman, 2018).
As already suggested by Thorndike (1940), especially posi-
tive and desirable personality traits might be associated with
higher levels of intelligence:
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“With few or no exceptions superiority in
one desirable trait implies superiority in any
other. The various sorts of intelligence ... are
positively related; intelligence in general is cor-
related with virtue and goodwill toward men
[emphasis added]; ... all these are correlated
with health, poise, sanity, and sensitiveness
to beauty. Some of these intercorrelations
are low, but they are rarely zero or negative.”
(Thorndike, 1940, pp. 273-274)

Character strengths represent such positive and desirable
personality traits. Peterson and Seligman (2004) describe
character strengths as a family of positively and morally
valued traits that together constitute good character. They
developed the Values in Action (VIA) classification that
encompasses 24 character strengths, which are tentatively
summarized under six core virtues': (1) creativity, curiosity,
judgment, love of learning, and perspective (assigned to the
virtue of wisdom and knowledge); (2) bravery, perseverance,
honesty, and zest (virtue of courage); (3) love, kindness, and
social intelligence (virtue of humanity); (4) teamwork, fair-
ness, and leadership (virtue of justice); (5) forgiveness, hu-
mility, prudence, and self-regulation (virtue of temperance);
and (6) appreciation of beauty and excellence, gratitude,
hope, humor, and spirituality (virtue of transcendence).

Character strengths are a part of personality and rep-
resent a selected subset of personality traits. Although the
FFM provides an overall description of a person, character
strengths are narrower, specific traits describing the “good
person” (McGrath et al., 2020). Accordingly, a consider-
able overlap with the personality traits of the FFM is to be
expected, but empirical studies have shown that character
strengths and FFM personality traits are not redundant
(McGrath et al., 2020; Noftle et al., 2011; Ruch et al., 2021).
Furthermore, character strengths incrementally explain
variance in various work, educational, and behavioral
outcomes beyond FFM personality traits (e.g., Harzer
et al., 2021; Ruch et al., 2017; Wagner & Ruch, 2021).
At the same time, the relationship between character
strengths and cognitive personality traits has not been
examined thus far. We argue that providing an empirical
account of these relations is important, for several rea-
sons. When studying the predictive validity of personality
traits, it is important to understand the potential overlaps
with other constructs; for example, given a relationship
between a trait and an outcome, one might be interested
in whether this association can be explained by the shared
variance with other constructs, such as cognitive ability.
Furthermore, knowledge on the relationships between
character strengths and cognitive ability might also yield
relevant information for the advancement of theoreti-
cal ideas and applications related to character strengths.

For example, specific character strengths, such as love of
learning and curiosity, can be considered “investment per-
sonality traits” (i.e., “stable individual differences in the
tendency to seek out, engage in, enjoy, and continuously
pursue opportunities for effortful cognitive activity”; von
Stumm et al., 2011, p. 225) that have been shown to pre-
dict knowledge acquisition independent of cognitive abil-
ity (von Stumm, 2018). From this perspective, character
strengths might shape in which domains (fluid) cognitive
abilities are invested but could also foster the accumula-
tion of knowledge and skills eventually (see also Ziegler
et al. 2012), helping people foster the virtue of wisdom.
Finally, studying positively valued traits could also extend
the ongoing debate on the associations between personal-
ity and cognitive ability (e.g., Ackerman, 2018).

When thinking about potential associations between
character strengths and cognitive ability, there are differ-
ent perspectives one might consider. For example, it has
been suggested that personality traits and intelligence are
not meaningfully related (Eysenck, 1994). Accordingly,
in their handbook introducing the VIA classification and
the 24 character strengths, Peterson and Seligman (2004)
clearly state that they “excluded (...) talents and abilities
(e.g., intelligence)” (p. 15) from the classification. They
also elaborate that character strengths are different from
abilities because abilities “seem more innate, more im-
mutable, and less voluntary than strengths and virtues”
(p. 20) and because character strengths are, in contrast to
abilities, morally valued, a claim that has also been empir-
ically supported (Stahlmann & Ruch, 2020). Based on this
perspective, one might expect that character strengths and
(fluid) intelligence do not overlap, even though both fluid
intelligence and, for instance, the character strengths as-
signed to the virtue of wisdom and knowledge, can result
in the acquisition of knowledge. In line with this expec-
tation, earlier studies reported negligible changes in the
relationships between character strengths and academic
outcomes when controlling for intelligence (Wagner
& Ruch, 2021). This idea is also corroborated by earlier
findings on similar constructs: Stankov (2018) analyzed
the relationships between social attitudes and cognitive
ability and reported no correlation between morality (re-
sembling the character strengths assigned to the virtues of
humanity and justice) and fluid intelligence. Thus, there
are several theoretical and empirical reasons not to expect
relationships between character strengths and cognitive
ability.

Conversely, there is also a perspective that supports
the existence of relationships between specific char-
acter strengths and cognitive ability. Ackerman (2018)
argued recently that the lack of associations between
personality and intelligence may also be due to meth-
odological and conceptual issues and proposed—among
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other things—going beyond traditional conceptualiza-
tions of personality (see also Stankov, 2018). Character
strengths might represent such an extension, in line with
Thorndike's (1940) early suggestion that “intelligence
in general is correlated with virtue and goodwill to-
ward men” (p. 273-274). In his study of social attitudes,
Stankov (2018) also reported small negative correlations
of “nastiness” (which can be considered the opposite of
specific character strengths, such as kindness or mod-
esty) and “religiosity” (similar to the character strength
of spirituality) with intelligence, thus providing some
empirical evidence for Thorndike's (1940) suggestion.
Furthermore, Avey et al. (2012) reported small positive
associations between the character strengths assigned to
the virtue of wisdom and knowledge (e.g., creativity, cu-
riosity, love of learning, judgment, and perspective) and
performance in a verbal creativity task. In a study using
caregivers' open-ended descriptions of children aged 3 to
9 years, love of learning was the only character strength
that occurred systematically together with descriptions
of a child being intelligent; the effect size, however, was
small (Park & Peterson, 2006a). These findings provide
tentative hints for a positive association between char-
acter strengths, in particular those assigned to the virtue
of wisdom and knowledge, and intelligence.

1.1 | The present study

Overall, there have been theoretical considerations and
empirical accounts for both perspectives; namely, that
character strengths are related to intelligence, and that
these two sets of concepts are unrelated. Accordingly,
the present study aimed to examine the associations be-
tween all 24 character strengths of the VIA classification
(Peterson & Seligman, 2004) and fluid intelligence for the
first time, on an exploratory basis.

Study 1 was designed to achieve this aim. Additionally,
to obtain more robust results, we used two data sets of pre-
viously published studies that originally addressed differ-
ent research questions (i.e., none of these data sets were
used to investigate and report the relation between charac-
ter strengths and intelligence before). Based on these three
data sets, our study considers the two most commonly
used questionnaires in character strengths research (i.e.,
VIA-IS and VIA-Youth), self- and informant-reports, dif-
ferent age groups (i.e., children, adolescents, and adults),
and different operationalizations of fluid intelligence.

The first study considers the self-reported character
strengths of children and adolescents, whereas gifted stu-
dents were explicitly recruited for the sample, resulting in
awider distribution of fluid intelligence. Furthermore, the
most commonly used operationalization of intelligence

was applied, namely, figural fluid reasoning, as in Raven's
Matrices Test (Horn, 2009). The second study (data from
Wagner et al., 2020) is characterized by a construct repre-
sentative operationalization of fluid intelligence (Lohman
& Lakin, 2011) and self-reported character strengths of ad-
olescents. The third study (data from the Zurich Strengths
Program, a large research project described for example in
Proyer et al., 2013; Buschor et al., 2013) is characterized
by a very broad operationalization of fluid intelligence as
well as self- and informant-reports of character strengths
of adults (two separate samples). As previous research
provided evidence that the character strengths ques-
tionnaires for adolescents and adults are not equivalent
(Kretzschmar et al., 2022) and self- and informant-ratings
of character strengths may correlate differently with other
constructs (e.g., Buschor et al., 2013), unique insights into
the character strengths-intelligence relations are expected
from this study.

In summary, the present study covers a wide range of
assessment- and age-related factors that might have an
impact on the association between character strengths
and fluid intelligence.

2 | METHODS
2.1 | Study 1: Children and adolescents
2.1.1 | Participants

In total, 217 students from Swiss primary and second-
ary schools participated in the study. For the present in-
vestigation, we only considered those participants who
took part in the intelligence assessment resulting in a
final sample of N = 193. The mean age was 12.22 years
(SD = 2.48) ranging from 7 to 18 years. Gender was almost
equally distributed (55% female, 45% male).

2.1.2 | Materials

Character strengths

The German version (Ruch, Platt, et al., 2014) of the Values
in Action Inventory of Strengths for Youth (VIA-Youth;
Park & Peterson, 2006b) consists of 198 items (i.e., 7-9 items
per strength); approximately one-third of the items are neg-
atively keyed. The VIA-Youth uses a 5-point Likert-style for-
mat (i.e., 1 = very much unlike me; 5 = very much like me).

Intelligence

The German adaption of Cattell's Culture Fair Intelligence
Test (CFT 20-R; Weif3, 2006) was used. The test consists
of four subtests (series, classifications, matrices, and
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topologies) based on figural task contents. A combined
test score was calculated, which represents figural fluid
intelligence (gfs,) according to the Berlin Intelligence
Structure (BIS) model (Jdger, 1982; for an English descrip-
tion; see Siif3 & Beauducel, 2015).

2.1.3 | Procedure

The institutional ethics board of the Faculty of Philosophy
at the University of Zurich approved the study proce-
dures. Participants were recruited through schools/
teachers and through social media. Both students in
classrooms (of regular schools and schools specialized
in the education of gifted youth) and individual youth
were eligible to participate. Participation was voluntarily
and all participants provided written consent. A parent
or legal guardian additionally provided written permis-
sion in the case of students under the age of 14 years.
Participants were offered individualized feedback on
their character strengths after completion of the study
but received no other compensation. Data were collected
either in classrooms or in rooms at the University of
Zurich, and data collection was overseen by a master's
student. Students first completed the intelligence test
and then the VIA-Youth (and additional measures not
relevant to the present study). Both the test and the ques-
tionnaires were completed in paper/pencil format.

The data reported here partially overlap with those re-
ported in Ruch, Platt, et al. (2014) who investigated the
relationship between character strengths and class clown be-
havior but did not examine relationships with intelligence.

2.2 | Study 2: Adolescents

2.2.1 | Participants

In the original study (Wagner et al., 2020), 301 students
from Swiss secondary schools participated. For the present
research question, 11 participants were excluded because
they had too little experience with the German language
or had missing data on all tasks of the intelligence test
resulting in a sample size of N = 290. The mean age was
14.46 years (SD = 1.06) ranging from 12 to 19 years. Gender
was almost equally distributed (52% female, 48% male).

2.2.2 | Materials

Character strengths

The VIA-Youth (Ruch, Weber, et al., 2014) as described in
Study 1 was used in the present study.

Intelligence

The Priifsystem fiir Schul- und Bildungsberatung fiir 6.
bis 13. Klassen, Revidierte Fassung (Testing System for
Scholastic and Educational Counseling, Grades 6 to
13—revised version; PSB-R 6-13; Horn et al., 2004) is
an intelligence test designed for educational contexts
and consists of nine subtests. A classification according
to the BIS model (Jdger, 1982; Siifi & Beauducel, 2015)
revealed that the subtests mainly assess fluid reasoning,
and, to a lesser extent also mental speed, fluency, and
general knowledge across verbal, numerical, and figu-
ral task contents. Preliminary analysis (see Statistical
Analysis section) showed no evidence for considering
lower-order constructs of intelligence in the present
sample. Therefore, an overall score for fluid intelligence
(gf) was used.

2.2.3 | Procedure
Theinstitutional ethicsboard of the Faculty of Philosophy
at the University of Zurich approved the study proce-
dures. Participants were recruited through schools and
classroom teachers. All participants participated volun-
tarily and provided written consent. A parent or legal
guardian additionally provided written permission in
case of students under the age of 14 years. Participants
were offered individualized feedback on their character
strengths after completion of the study but received no
other compensation. Data were collected in classrooms
by two master's students. Students first completed the
intelligence test in paper/pencil-format and then com-
pleted the VIA-Youth (and additional measures not
relevant to the present study) on computers or tablets
provided by the schools.

The data reported here overlap with those reported
in Wagner et al. (2020) and Wagner and Ruch (2021;
Study 1), who investigated the relationship between
character strengths and educational outcomes while
controlling for the influence of intelligence but did not
report the relationships between character strengths
and intelligence.

2.3 | Study 3: Adults

2.3.1 | Participants

In total, 360 adults who participated in a large research
project (see e.g., Proyer et al., 2013) were considered for
the present study. We excluded 27 participants who had
missing data on the character strengths questionnaire or
on all intelligence tests, who did not provide their age, or
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were identified as outliers (see section Statistical Analysis).
In addition, we excluded three participants who had ex-
tremely low intelligence test scores that indicated inva-
lid test performance (see Statistical Analysis). Therefore,
the final size of the self-rating sample was N = 330. The
mean age was 42.47 years (SD = 13.10) ranging from 18
to 77 years. The sample consisted of more women (63%)
than men (37%).

For a subsample (N = 324), an assessment of charac-
ter strengths was provided by up to two informants. The
mean age of the 616 informant raters was 42.47 years (SD
= 14.19) ranging from 18 to 81 years. The sample of infor-
mants consists of more women (57%) than men. Most in-
formants were close friends (37%), family members (26%),
or partners (20%).

2.3.2 | Materials

Character strengths

The German version (Ruch et al., 2010) of the Values
in Action Inventory of Strengths (VIA-IS; Peterson
et al., 2005) was used. The VIA-IS consists of 240 posi-
tively worded items (10 items per strength) using a 5-point
Likert-style format (i.e., 1 = very much unlike me; 5 = very
much like me).

Additionally, the informant rating form of the VIA-IS
(VIA-IS Peer; Ruch et al., 2010) was used. It is identical
to the VIA-IS except that all items are rephrased for infor-
mant ratings. The same answer format is used only with
rephrased categories (e.g., very much like him/her).

Intelligence

A broad battery of cognitive tasks was administered.
In detail, four subtests (verbal analogies, numeric cal-
culations, figural cubes, verbal memory) from the
Intelligence Structure Test 2000 R (IST-2000-R; Amthauer
et al, 2001), Raven's Standard Progressive Matrices
(SPM; Horn, 2009), a vocabulary test (WST; Schmidt &
Metzler, 1992), and the attention and concentration test
d2 (Brickenkamp, 1998) were administered. According to
the BIS model (Jdger, 1982; Siif & Beauducel, 2015), the
cognitive measures covered fluid reasoning, mental speed,
and short-term memory across three task contents (i.e.,
verbal, numerical, figural). However, the vocabulary test
was used as an operationalization of verbal crystallized
intelligence. As the vocabulary test had insufficient psy-
chometric properties in the present sample, showed non-
substantial or weak correlations with the other cognitive
measurements, and tended to bias the results as a too nar-
row operationalization (see, e.g., Kretzschmar et al., 2016,
2018), we did not further consider the vocabulary tests
for the present investigation. Based on the remaining six

subtests, a preliminary analysis (see Statistical Analysis
section) showed no evidence for considering lower-order
constructs of intelligence in the present sample. Therefore,
a combined score for fluid intelligence (gf) was used.

2.3.3 | Procedure

Data presented here were collected among individu-
als who had registered for a positive psychology train-
ing program (Proyer et al., 2013, 2016). According to the
guidelines of the University of Zurich, no formal ethics ap-
proval was required for this study. Newspaper reports and
mailing lists were used to recruit a community sample.
Participants had to be at least 18 years old and to not cur-
rently be undergoing psychotherapeutic or psychophar-
macological treatment or studying psychology. After their
registration for the study and providing informed consent,
participants were invited to the University of Zurich to
complete the tests of cognitive ability (and other meas-
ures on positive psychological functioning; not reported
here) in group testing sessions, which were supervised
by research assistants. Character strengths question-
naires in paper/pencil format were mailed to participants.
Additionally, participants were asked to select two people
from their immediate environment who knew the partici-
pants very well and were potentially good judges of their
personality. Participants received informant rating ques-
tionnaires to be distributed to these two persons who pro-
vided information on the participants' character strengths
and mailed the completed questionnaires directly back to
the researchers.

2.4 | Statistical analysis
The statistical approach was the same for all three stud-
ies. In the first step, participants who had exclusively
missing data on the questionnaires or intelligence tests
were excluded (see section Participants). Furthermore,
outliers were examined following the approach of Leys
et al. (2018) using scale sum scores. Three cases of univari-
ate outliers were identified in Study 3 (i.e., values outside
the interval formed by the median plus/minus three times
the median absolute deviation), but no cases of multivari-
ate outliers were identified that would have substantially
affected the findings. The reliability of each scale was es-
timated based on McDonald's omega for continuous (i.e.,
intelligence tests) or categorical (i.e., VIA questionnaires)
data (see Flora, 2020).

With regard to the intelligence tests, we classified each
subtest according to the BIS model (Jiger, 1982; Sif} &
Beauducel, 2015). Using confirmatory factor analysis, we
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examined several measurement models differentiating
higher- and lower-order constructs of intelligence (e.g.,
verbal fluid intelligence, numerical fluid intelligence, or
mental speed) for Studies 2 and 3. However, the correla-
tions between the subtest were considerably large so that a
differentiation was not possible according to the approach
of Gignac and Kretzschmar (2017). Therefore, a measure-
ment model with a general factor was examined based
on commonly used evaluation criteria (i.e., CFI > 0.95,
RMSEA < 0.08, SRMR < 0.10; Schermelleh-Engel et al.,
2003). The unidimensional measurement models fit the
data well for Study 1 and 3, but two residual correlations
were added for Study 2 to ensure good model fit.

For the VIA questionnaires, no widely accepted mea-
surement model on item level for the VIA questionnaires
exists (see, e.g., Ng et al., 2017) and, thus, using sum scores
has been the standard procedure in this field. However,
sum scores are also based on a measurement model with
rather strict constraints: Sum scores can lead to biased re-
sults if the underlying measurement model does not fit the
data (McNeish & Wolf, 2020). To ensure unbiased results
using psychometrically appropriate measurement models
on the one hand, but to ensure comparability with previ-
ous studies on the other hand, we applied two approaches
in the present study. In the first approach, we examined
a unidimensional measurement model for each character
strength separately using maximum likelihood estimation
with robust standard errors (MLR) and the full informa-
tion maximum likelihood (FIML) procedure to account
for missing data. Almost none of the measurement models
showed an acceptable model fit (i.e., CFI > 0.95, RMSEA
< 0.08, SRMR < 0.10; Schermelleh-Engel et al., 2003). In
the next step, we sequentially added a residual correlation
for each measurement model based on the modification
indices until an acceptable model fit was achieved. These
data-driven measurement models were used for further
analyses. In the second approach, we calculated mean
scale scores for the 24 character strengths. With regard to
the informant ratings in Study 3, both ratings were aver-
aged into combined informant rating scores as commonly
applied in previous character strength research (see, e.g.,
Buschor et al., 2013).

To examine the association between character strengths
and fluid intelligence, we used the local structural-after-
measurement approach (Rosseel & Loh, 2021). In detail,
the previously verified measurement models for intelli-
gence and character strengths were used to estimate the
latent correlations with the maximum likelihood estima-
tion with robust standard errors (MLR) and the FIML
procedure. In addition, we report Pearson’s correlations
based on the sum scale scores. As previous research pro-
vided evidence for impact of gender and age on character
strengths (e.g., Heintz et al., 2019; Heintz & Ruch, 2021)

and intelligence (e.g., Hartshorne & Germine, 2015; Lynn
& Irwing, 2004), age and gender were controlled for in
all analyses regarding the association between fluid in-
telligence and character strengths. The covariance matri-
ces and the R code for the main analyses are available as
Supplemental Online Material, for an inspection of the
detailed results (e.g., measurement models).

For all three studies, the sample sizes were not deter-
mined by a-priori power analyses regarding our research
questions (Lakens, 2021). As the present study was not
preregistered and should be considered as exploratory
(de Groot, 2014), we do not present p-values but rather
interpret confidence intervals as plausible values of cor-
relations in the population (Cumming, 2013). According
to Gignac and Szodorai (2016), we interpret the latent
correlations as small (I7] > 0.15), medium (7] > 0.25), and
large (Il > 0.35) effect sizes.

All analyses were performed with R (Version 4.0.0;
R Core Team, 2020) and the R-packages data.table
(Version 1.14.0; Dowle & Srinivasan, 2021), DataExplorer
(Version 0.8.2; Cui, 2020), dplyr (Version 1.0.5; Wickham
et al., 2021), lavaan (Version 0.6.8; Rosseel, 2012), MBESS
(Version 4.8.0; Kelley, 2020), psych (Version 2.1.3;
Revelle, 2021), and Routliers (Version 0.0.0.3; Delacre &
Klein, 2019).

3 | RESULTS

Descriptive statistics and reliability estimations of the
measures from all three studies are presented in Table 1.
Preliminary analyses showed that there was sufficient var-
iability in fluid intelligence and character strengths scores
in all samples. Latent correlations between the 24 charac-
ter strengths and fluid intelligence are shown in Figure 1
and Supplement Table S1 (for observed correlations, see
Supplement Table S2). In total, there were 15 substantial
correlations (i.e., of at least small effect size; r,,,, = 0.36)
in at least one study: curiosity, judgment, love of learning,
perspective, kindness, social intelligence, teamwork, fair-
ness, leadership, forgiveness, humility, self-regulation, ap-
preciation of beauty, gratitude, and spirituality. However,
love of learning was the only character strength that
showed a substantial association across all four samples.
The other correlations between character strengths and
fluid intelligence can be considered negligible.

4 | DISCUSSION

Research investigating the relationship between non-
cognitive and cognitive personality traits often focused
on noncognitive personality traits related to the FFM
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FIGURE 1

Latent correlations of character strengths and intelligence. Beauty = appreciation of beauty and excellence; Soc. Intelligence =

social intelligence. Correlations and 95% CI are displayed in Supplement Table S1. All correlations are controlled for age and gender

(Goldberg, 1993). The present study provided novel in-
sights into personality-intelligence relations by consider-
ing character strengths as morally valued personality traits
(Peterson & Seligman, 2004) for children, adolescents,
and adults. Based on previous findings (Kretzschmar
et al., 2022), however, it should be kept in mind that a
direct comparison of character strengths between chil-
dren/adolescents and adults is not appropriate, as the age-
specific character strengths questionnaires used in the
present study are not equivalent.

With regard to children and adolescents (Study 1 and 2),
the substantial associations between character strengths
and fluid intelligence cover all virtues. In detail, the char-
acter strengths of curiosity, judgement, love of learning,
and perspective are considered “cognitive strengths that
entail the acquisition and use of knowledge” (Peterson
& Seligman, 2004, p. 29) within the virtue of wisdom
and knowledge. Therefore, a substantial correlation be-
tween these character strengths and fluid intelligence

is not surprising. However, creativity as the other char-
acter strengths of the virtue of wisdom and knowledge,
showed no substantial associations. This finding is rather
surprising, as creativity conceptualized as an ability
(Guilford, 1967) and the closely related FFM personality
trait openness to experiences (e.g., Noftle et al., 2011) usu-
ally show consistent and relatively large correlations with
intelligence (e.g., Weiss et al., 2021; Ziegler et al., 2012).
One possible explanation could be that creativity as a
character strength relates more strongly to other aspects
of cognitive ability, such as divergent thinking (see e.g.,
Avey et al., 2012), that was not covered in assessments
used in the present study.

The other substantially related character strengths are
assigned to humanity (kindness and social intelligence),
justice (teamwork, fairness, and leadership), temperance
(forgiveness and humility) and transcendence (appre-
ciation of beauty, gratitude, and spirituality). This find-
ing suggests that the personality-intelligence relations
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extend to diverse character strengths, and not that only
specific character strengths assigned to the virtue of wis-
dom and knowledge are associated with fluid intelligence.
However, we want to emphasize that findings that have
not demonstrated robustness across different samples
should interpreted cautiously.

Furthermore, numerically smaller associations be-
tween character strengths and fluid intelligence were
found in Study 1 compared with Study 2. This finding is in
line with previous research demonstrating that the breadth
and content-specificity of the intelligence operationaliza-
tions substantially influences the intelligence-personality
relations (Kretzschmar et al., 2018). In detail, commonly
applied operationalizations representing figural fluid rea-
soning (e.g., matrices tests) as applied in Study 1 showed
significantly weaker associations between cognitive and
noncognitive personality traits (e.g., Beauducel et al., 2007;
Kretzschmar et al., 2018). Therefore, we conclude that the
associations between character strengths and fluid intelli-
gence are most likely underestimated in Study 1.

With regard to adults (Study 3), the character strengths
of judgment, love of learning, and perspective (assigned
to the virtue wisdom and knowledge) were substantially
related to fluid intelligence. Furthermore, the character
strengths of kindness (virtue humanity), humility and
self-regulation (virtue temperance) as well as gratitude
and spirituality (virtue transcendence) were negatively
related to fluid intelligence. While the latter is in line
with meta-analytical findings (Zuckerman et al., 2013),
the former might seem surprising as self-regulation and
humility can be expected to go along with better learning
as it includes the acknowledgment of one's own limita-
tions and, thus, the need to acquire knowledge (Krumrei-
Mancuso et al., 2020). However, even the related construct
of intellectual humility, which is more strongly focused
on humility in the intellectual domain has shown in-
consistent relationships with cognitive ability (e.g.,
Krumrei-Mancuso et al., 2020; Zmigrod et al., 2019). The
associations based on the self- and the informant-rating
samples were comparable and did not reveal any system-
atical and substantial differences. Thus, we consider the
convergence of the two rating methods as evidence for the
robustness of our results.

With regard to the two perspectives presented in the
introduction, we interpret our findings as being mostly in
line with the notion that character strengths and fluid in-
telligence are best conceptualized as rather independent.
The character strength of love of learning represents an
exception as it demonstrated a robust relationship with
cognitive ability, in line with what parents observe in their
young children (Park & Peterson, 2006a). One possible ex-
planation is that perceived ease in dealing with intellec-
tual content and solving problems (due to higher cognitive

ability) promotes a higher preference for engaging in such
content, resulting in an increased love of learning. Thus,
affective-motivational traits, such as love of learning,
might not only drive the investment of (fluid) cognitive
abilities into (crystallized) cognitive resources (in line with
ideas of investment trait, e.g., von Stumm, 2018; see also
McGrew, 2022), but also represent a consequence of cog-
nitive abilities, as has been suggested for the FFM dimen-
sion of openness (Ziegler et al., 2012). However, these and
other possible explanations cannot be further explored in
cross-sectional data and remain open for future study.

4.1 | Limitations and future directions
The findings presented here need to be interpreted in
light of some limitations. Even though extensive and es-
tablished intelligence tests were used, we have only exam-
ined a specific, albeit important, part of cognitive abilities,
namely fluid intelligence (see, e.g., McGrew, 2009). As
crystallized intelligence is more strongly related to
noncognitive personality traits than fluid intelligence
(Ackerman & Heggestad, 1997), future studies should
investigate the association between character strengths
and crystallized intelligence. In addition, the hierarchi-
cal structure of intelligence (for crystallized intelligence,
see, e.g., Schroeders et al., 2021; Steger et al., 2019) should
also be taken into account, as previous research has
shown that personality-intelligence relations vary signifi-
cantly depending on which hierarchical level of cognitive
and noncognitive personality traits are being considered
(Kretzschmar et al., 2018). Therefore, future studies in-
vestigating the correlations between character strengths
and intelligence relations will benefit from considering
broader operationalizations of intelligence that can also
be used to examine abilities with different breadths and
contents (see, e.g., Kretzschmar et al., 2017; Kretzschmar
& Nebe, 2021).

Furthermore, the character strengths questionnaire
for adults used in the present study and most commonly
applied in the field was recently revised (McGrath &
Wallace, 2019). Since the original and the revised ques-
tionnaires are highly comparable (Vylobkova et al., 2022),
it is likely that similar relationships can be found based
on the revised version, but this would need to be tested
empirically and ideally based on larger sample sizes (see
Kretzschmar & Gignac, 2019).

With regard to the informant ratings, we applied a sim-
ple but commonly used approach in character strength
research (see, e.g., Buschor et al., 2013; Ruch et al., 2010),
that means averaging the two ratings and analyzing them
independent of the self-rating. The approach of averag-
ing the ratings is based on the assumption that raters are
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interchangeable (Eid et al., 2008), which is supported by
the participant instruction regarding the selection of rat-
ers. However, this assumption can be critically questioned
with regard to the relatively low to medium intraclass cor-
relations (see Table 1). As the original study design did not
take into account any systematic distinction regarding the
selection of raters (e.g., parents versus friends), it was not
possible to apply more appropriate methods for psycho-
metric modeling self- and other-reports (see, e.g., Limmle
et al., 2021). While this question is outside the scope of
the present study, we recommend that future research in
the field of character strengths more systematically exam-
ines the association between self- and informant-ratings
(see, e.g., Vazire, 2010), including, if useful, the data
(i.e., covariance matrices) provided as online Supporting
Information for the present study.

An important direction for future research could be
testing whether and how the interaction between intel-
ligence and character strengths affects outcomes of inter-
est. In line with the perspective of character strengths as
investment personality traits (von Stumm, 2018), studying
longitudinal trajectories seems to be of particular interest.

5 | CONCLUSION

The present study extended previous works on the rela-
tionships between personality and cognitive ability by
studying positively valued traits and their relationship
to fluid intelligence in children, adolescents, and adults.
The results were in line with earlier findings on the re-
lationship of intelligence to other personality traits and
suggested, overall, that character strengths and intelli-
gence were widely unassociated, except for the charac-
ter strength of love of learning, which showed consistent
small positive associations with fluid intelligence across
different samples and assessment methods.
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