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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 operationalizations 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 relationships 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.
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1 | C H A R ACT E R ST R E N G T HS
A ND I NT E L LIG E N CE

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 positive and desirable personality traits might be associated with
higher levels of intelligence:

The association between noncognitive and cognitive personality traits has been a long-standing research topic from a theoretical and practical perspective (for an overview, see, e.g.,
Ackerman & Heggestad, 1997). However, previous research
focused heavily on noncognitive personality traits related to
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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 correlated 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 virtues1: (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, fairness, and leadership (virtue of justice); (5) forgiveness, humility, 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 represent 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 considerable 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 reasons. 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 theoretical ideas and applications related to character strengths.

For example, specific character strengths, such as love of
learning and curiosity, can be considered “investment personality 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 predict knowledge acquisition independent of cognitive ability (von Stumm, 2018). From this perspective, character
strengths might shape in which domains (fluid) cognitive
abilities are invested but could also foster the accumulation 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 personality and cognitive ability (e.g., Ackerman, 2018).
When thinking about potential associations between
character strengths and cognitive ability, there are different 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 immutable, 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 empirically 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 assigned to the virtue of wisdom and knowledge, can result
in the acquisition of knowledge. In line with this expectation, 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 (resembling 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 character strengths and cognitive ability. Ackerman (2018)
argued recently that the lack of associations between
personality and intelligence may also be due to methodological and conceptual issues and proposed—among
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other things—going beyond traditional conceptualizations 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 toward 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 modesty) 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, curiosity, 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 character 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 between 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 previously published studies that originally addressed different research questions (i.e., none of these data sets were
used to investigate and report the relation between character 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, different 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 students were explicitly recruited for the sample, resulting in
a wider distribution of fluid intelligence. Furthermore, the
most commonly used operationalization of intelligence
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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 representative operationalization of fluid intelligence (Lohman
& Lakin, 2011) and self-reported character strengths of adolescents. 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 questionnaires 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

|

2.1
2.1.1

METHODS

|

Study 1: Children and adolescents

|

Participants

In total, 217 students from Swiss primary and secondary schools participated in the study. For the present investigation, 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 negatively keyed. The VIA-Youth uses a 5-point Likert-style format (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; Weiß, 2006) was used. The test consists
of four subtests (series, classifications, matrices, and

4
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topologies) based on figural task contents. A combined
test score was calculated, which represents figural fluid
intelligence (gffig) according to the Berlin Intelligence
Structure (BIS) model (Jäger, 1982; for an English description; see Süß & Beauducel, 2015).

|

2.1.3

Procedure

The institutional ethics board of the Faculty of Philosophy
at the University of Zurich approved the study procedures. 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 permission 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 questionnaires were completed in paper/pencil format.
The data reported here partially overlap with those reported in Ruch, Platt, et al. (2014) who investigated the
relationship between character strengths and class clown behavior but did not examine relationships with intelligence.

2.2
2.2.1

|

Study 2: Adolescents

|

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 Prüfsystem für Schul- und Bildungsberatung für 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 (Jäger, 1982; Süß & 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 figural 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

The institutional ethics board of the Faculty of Philosophy
at the University of Zurich approved the study procedures. Participants were recruited through schools and
classroom teachers. All participants participated voluntarily 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 completed 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
2.3.1

|

Study 3: Adults

|

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 extremely low intelligence test scores that indicated invalid 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 character 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 informants consists of more women (57%) than men. Most informants 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 positively 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 informant 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 calculations, 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 (Jäger, 1982; Süß & 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 psychometric properties in the present sample, showed nonsubstantial or weak correlations with the other cognitive
measurements, and tended to bias the results as a too narrow 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
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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 individuals who had registered for a positive psychology training program (Proyer et al., 2013, 2016). According to the
guidelines of the University of Zurich, no formal ethics approval 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 currently be undergoing psychotherapeutic or psychopharmacological 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 measures on positive psychological functioning; not reported
here) in group testing sessions, which were supervised
by research assistants. Character strengths questionnaires in paper/pencil format were mailed to participants.
Additionally, participants were asked to select two people
from their immediate environment who knew the participants very well and were potentially good judges of their
personality. Participants received informant rating questionnaires to be distributed to these two persons who provided 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 studies. 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 univariate 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 multivariate outliers were identified that would have substantially
affected the findings. The reliability of each scale was estimated 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 (Jäger, 1982; Süß &
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 correlations between the subtest were considerably large so that a
differentiation was not possible according to the approach
of Gignac and Kretzschmar (2017). Therefore, a measurement 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 measurement 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 results 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 previous 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 information 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 averaged 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 intelligence and character strengths were used to estimate the
latent correlations with the maximum likelihood estimation 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 provided 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 intelligence and character strengths. The covariance matrices 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 determined 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 correlations in the population (Cumming, 2013). According
to Gignac and Szodorai (2016), we interpret the latent
correlations as small (|r| ≥ 0.15), medium (|r| ≥ 0.25), and
large (|r| ≥ 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 variability in fluid intelligence and character strengths scores
in all samples. Latent correlations between the 24 character 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; rmax = 0.36)
in at least one study: curiosity, judgment, love of learning,
perspective, kindness, social intelligence, teamwork, fairness, leadership, forgiveness, humility, self-regulation, appreciation 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.
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DISC USSION

Research investigating the relationship between noncognitive and cognitive personality traits often focused
on noncognitive personality traits related to the FFM
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0.67

0.49

0.47

0.42

0.49

0.51

0.45

0.53

0.42

0.42

0.41

0.41

0.40

0.40

0.44

0.46

0.36

0.50

0.39

0.39

0.53

0.45

0.42

0.51

SD

Study 3 informant-rating

–

0.49

0.26

0.34

0.24

0.30

0.40

0.32

0.41

0.18

0.20

0.19

0.28

0.22

0.26

0.34

0.40

0.18

0.34

0.19

0.19

0.45

0.27

0.32

0.33

ICC

Note: Beauty = Appreciation of Beauty. 𝜔 = McDonald's Omega. ICC = intraclass correlation coefficient ICC(1,1) between the two informant ratings. Intelligence scores are presented as percent of maximum possible
(POMP) scores (Cohen et al., 1999).

3.59

Spirituality

0.54

3.78

3.82

Hope

Humor

0.56

4.05

Gratitude

0.60
0.74

3.43

3.75

Self-regulation

0.56

Beauty

3.50

3.31

Humility

Prudence

0.62

3.80

Forgiveness

0.64

3.52

3.35

Fairness

Leadership

0.60

0.61

0.62

3.70

3.84

Zest

Love

0.59

3.67

3.61

Bravery

Perseverance

0.69

0.53

0.58

3.70

3.68

Creativity

Curiosity

M

𝝎

M

Scales

SD

Study 2

Descriptive statistics and reliability

Study 1

TABLE 1
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F I G U R E 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 insights into personality-intelligence relations by considering 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 children/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 character 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 between these character strengths and fluid intelligence

is not surprising. However, creativity as the other character 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) usually 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 (appreciation of beauty, gratitude, and spirituality). This finding suggests that the personality-intelligence relations

KRETZSCHMAR et al.

extend to diverse character strengths, and not that only
specific character strengths assigned to the virtue of wisdom 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 between 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 operationalizations substantially influences the intelligence-personality
relations (Kretzschmar et al., 2018). In detail, commonly
applied operationalizations representing figural fluid reasoning (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 intelligence 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 limitations 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 inconsistent 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 systematical 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 intelligence 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 explanation is that perceived ease in dealing with intellectual content and solving problems (due to higher cognitive
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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 cognitive abilities, as has been suggested for the FFM dimension 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 established intelligence tests were used, we have only examined 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 hierarchical 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 significantly depending on which hierarchical level of cognitive
and noncognitive personality traits are being considered
(Kretzschmar et al., 2018). Therefore, future studies investigating 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 questionnaires 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 simple 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 averaging the ratings is based on the assumption that raters are

10
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interchangeable (Eid et al., 2008), which is supported by
the participant instruction regarding the selection of raters. However, this assumption can be critically questioned
with regard to the relatively low to medium intraclass correlations (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 psychometric modeling self- and other-reports (see, e.g., Lämmle
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 examines 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 intelligence and character strengths affects outcomes of interest. 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
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CO N C LUSION

The present study extended previous works on the relationships 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 relationship of intelligence to other personality traits and
suggested, overall, that character strengths and intelligence were widely unassociated, except for the character strength of love of learning, which showed consistent
small positive associations with fluid intelligence across
different samples and assessment methods.
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ENDNOTE
1

Please note that the six virtues–24 character strengths classification was not developed as a factor model with a hierarchical
structure (Ruch & Stahlmann, 2020). The theoretical association between specific character strengths and the overarching
virtues can be manifold, which is in line with mixed empirical
results (for an overview, see Wagner & Ruch, in press). As emphasized by Wagner and Ruch (in press), commonly used character strengths questionnaires are suitable to examine the 24
character strengths, but not constructs on a different hierarchical level.

REFERENCES

Ackerman, P. L. (2018). The search for personality–intelligence
relations: Methodological and conceptual issues. Journal of
Intelligence, 6(1), 2. https://doi.org/10.3390/jintelligence6010002
Ackerman, P. L., & Heggestad, E. D. (1997). Intelligence, personality, and
interests: Evidence for overlapping traits. Psychological Bulletin,
121(2), 219–245. https://doi.org/10.1037/0033-2909.121.2.219
Amthauer, R., Brocke, B., Liepmann, D., & Beauducel, A. (2001).
I-S-T 2000 R - Intelligenz-Struktur-Test 2000 R [Intelligence
Structure Test 2000 (revised)]. Hogrefe.
Avey, J. B., Luthans, F., Hannah, S. T., Sweetman, D., & Peterson,
C. (2012). Impact of employees' character strengths of
wisdom on stress and creative performance. Human

KRETZSCHMAR et al.

Resource Management Journal, 22(2), 165–181. https://doi.
org/10.1111/j.1748-8583.2010.00157.x
Beauducel, A., Liepmann, D., Felfe, J., & Nettelnstroth, W. (2007).
The impact of different measurement models for fluid and crystallized intelligence on the correlation with personality traits.
European Journal of Psychological Assessment, 23(2), 71–78.
https://doi.org/10.1027/1015-5759.23.2.71
Brickenkamp, R. (1998). Test d2: Aufmerksamkeits-Belastungs-Test.
Hogrefe.
Buschor, C., Proyer, R. T., & Ruch, W. (2013). Self- and peer-rated character strengths: How do they relate to satisfaction with life and
orientations to happiness? The Journal of Positive Psychology,
8(2), 116–127. https://doi.org/10.1080/17439760.2012.758305
Cohen, P., Cohen, J., Aiken, L. S., & West, S. G. (1999). The problem of units and the circumstance for POMP. Multivariate
Behavioral Research, 34(3), 315–346. https://doi.org/10.1207/
S15327906MBR3403_2
Cui, B. (2020). DataExplorer: Automate data exploration and treatment [Manual]. https://CRAN.R-project.org/package=DataE
xplorer
Cumming, G. (2013). The new statistics: Why and how. Psychological
Science, 25(1), 7–29. https://doi.org/10.1177/0956797613504966
de Groot, A. D. (2014). The meaning of “significance” for different types of research [translated and annotated by Eric-Jan
Wagenmakers, Denny Borsboom, Josine Verhagen, Rogier
Kievit, Marjan Bakker, Angelique Cramer, Dora Matzke, Don
Mellenbergh, and Han L. J. van der Maas]. Acta Psychologica,
148, 188–194. https://doi.org/10.1016/j.actpsy.2014.02.001
Delacre, M., & Klein, O. (2019). Routliers: Robust outliers detection
[Manual]. https://CRAN.R-project.org/package=Routliers
Dowle, M., & Srinivasan, A. (2021). data.table: Extension of ‘data.frame’
[Manual]. https://CRAN.R-project.org/package=data.table
Eid, M., Nussbeck, F. W., Geiser, C., Cole, D. A., Gollwitzer, M.,
& Lischetzke, T. (2008). Structural equation modeling of
multitrait-multimethod data: Different models for different types of methods. Psychological Methods, 13(3), 230–253.
https://doi.org/10.1037/a0013219
Eysenck, H. J. (1994). Personality and intelligence: Psychometric and
experimental approaches. In R. J. Sternberg & P. Ruzgis (Eds.),
Personality and intelligence (pp. 3–31). Cambridge University
Press.
Flora, D. B. (2020). Your coefficient alpha is probably wrong, but
which coefficient omega is right? A tutorial on using R to
obtain better reliability estimates. Advances in Methods and
Practices in Psychological Science, 3(4), 484–501. https://doi.
org/10.1177/2515245920951747
Gignac, G. E., & Kretzschmar, A. (2017). Evaluating dimensional
distinctness with correlated-factor models: Limitations and
suggestions. Intelligence, 62, 138–147. https://doi.org/10.1016/
j.intell.2017.04.001
Gignac, G. E., & Szodorai, E. T. (2016). Effect size guidelines for
individual differences researchers. Personality and Individual
Differences, 102, 74–78. https://doi.org/10.1016/j.paid.2016.
06.069
Goldberg, L. R. (1993). The structure of phenotypic personality traits. American Psychologist, 48(1), 26–34. https://doi.
org/10.1037/0003-066X.48.1.26
Guilford, J. P. (1967). The nature of human intelligence. McGraw-Hill.
Hartshorne, J. K., & Germine, L. T. (2015). When does cognitive
functioning peak? The asynchronous rise and fall of different

  

|

11

cognitive abilities across the life span. Psychological Science,
26(4), 433–443. https://doi.org/10.1177/0956797614567339
Harzer, C., Bezuglova, N., & Weber, M. (2021). Incremental validity
of character strengths as predictors of job performance beyond
general mental ability and the Big Five. Frontiers in Psychology,
12, 518369. https://doi.org/10.3389/fpsyg.2021.518369
Heintz, S., Kramm, C., & Ruch, W. (2019). A meta-analysis of gender
differences in character strengths and age, nation, and measure
as moderators. The Journal of Positive Psychology, 14(1), 103–
112. https://doi.org/10.1080/17439760.2017.1414297
Heintz, S., & Ruch, W. (2021). Cross-sectional age differences in 24
character strengths: Five meta-analyses from early adolescence
to late adulthood. The Journal of Positive Psychology, 1–19.
https://doi.org/10.1080/17439760.2021.1871938
Horn, R. (2009). Standard progressive matrices (SPM). Deutsche
Bearbeitung und Normierung nach J. C. Raven. Pearson
Assessment.
Horn, W., Lukesch, H., Mayrhofer, S., & Kormann, A. (2004).
Prüfsystem für Schul- und Bildungsberatung für 6. Bis 13.
Klassen—Revidierte Fassung (PSB-R 6-13) [Testing System for
Scholastic and Educational Counseling, Grades 6 to 13 –revised
version; PSB-R 6-13]. Hogrefe.
Jäger, A. O. (1982). Mehrmodale Klassifikation von Intelligenzleis
tungen: Experimentell kontrollierte Weiterentwicklung eines
deskriptiven Intelligenzstrukturmodells [Multimodal classifications of intelligence performance: Experimentally controlled development of a descriptive model of intelligence]. Diagnostica,
28, 195–225.
Kelley, K. (2020). MBESS: The MBESS r package [Manual]. https://
CRAN.R-project.org/package=MBESS
Kretzschmar, A., & Gignac, G. E. (2019). At what sample size do
latent variable correlations stabilize? Journal of Research in
Personality, 80, 17–22. https://doi.org/10.1016/j.jrp.2019.03.007
Kretzschmar, A., Hacatrjana, L., & Rascevska, M. (2017). Re-
evaluating the psychometric properties of MicroFIN: A multidimensional measurement of complex problem solving or a unidimensional reasoning test? Psychological Test and Assessment
Modeling, 59(2), 157–182. https://doi.org/10.5167/uzh-185323
Kretzschmar, A., Harzer, C., & Ruch, W. (2022). Character strengths
in adults and adolescents: Their measurement and association
with well-being. Journal of Personality Assessment. https://doi.
org/10.1080/00223891.2022.2043879
Kretzschmar, A., & Nebe, S. (2021). Working memory, fluid reasoning, and complex problem solving: Different results explained
by the Brunswik symmetry. Journal of Intelligence, 9(1), 5.
https://doi.org/10.3390/jintelligence9010005
Kretzschmar, A., Neubert, J. C., Wüstenberg, S., & Greiff, S. (2016).
Construct validity of complex problem solving: A comprehensive view on different facets of intelligence and school grades.
Intelligence, 54, 55–69. https://doi.org/10.1016/j.intell.2015.
11.004
Kretzschmar, A., Spengler, M., Schubert, A.-L., Steinmayr, R., &
Ziegler, M. (2018). The relation of personality and intelligence—
What can the Brunswik symmetry principle tell us? Journal of
Intelligence, 6(3), 30. https://doi.org/10.3390/jintelligence60
30030
Krumrei-Mancuso, E. J., Haggard, M. C., LaBouff, J. P., & Rowatt,
W. C. (2020). Links between intellectual humility and acquiring
knowledge. The Journal of Positive Psychology, 15(2), 155–170.
https://doi.org/10.1080/17439760.2019.1579359

12

|

  

Lakens, D. (2022). Sample Size Justification. Collabra: Psychology,
8(1). https://doi.org/10.1525/collabra.33267
Lämmle, L., Nussbeck, F. W., & Ziegler, M. (2021). Hello from the
other side: Can we perceive others' darkness? Observers' accuracy of the dark triad. Journal of Personality Assessment, 103(1),
106–119. https://doi.org/10.1080/00223891.2019.1683020
Lee, K., & Ashton, M. C. (2004). Psychometric properties of the
HEXACO personality inventory. Multivariate Behavioral
Research, 39(2), 329–358. https://doi.org/10.1207/s15327906m
br3902_8
Leys, C., Klein, O., Dominicy, Y., & Ley, C. (2018). Detecting multivariate outliers: Use a robust variant of the Mahalanobis distance. Journal of Experimental Social Psychology, 74, 150–156.
https://doi.org/10.1016/j.jesp.2017.09.011
Lohman, D. F., & Lakin, J. M. (2011). Intelligence and reasoning.
In R. J. Sternberg & S. B. Kaufman (Eds.), The Cambridge
handbook of intelligence (pp. 419–441). Cambridge University
Press.
Lynn, R., & Irwing, P. (2004). Sex differences on the progressive matrices: A meta-analysis. Intelligence, 32(5), 481–498. https://doi.
org/10.1016/j.intell.2004.06.008
McGrath, R. E., Hall-Simmonds, A., & Goldberg, L. R. (2020). Are
measures of character and personality distinct? Evidence from
observed-score and true-score analyses. Assessment, 27(1), 117–
135. https://doi.org/10.1177/1073191117738047
McGrath, R. E., & Wallace, N. (2019). Cross-validation of the VIA
inventory of strengths-revised and its short forms. Journal of
Personality Assessment, 1–12. https://doi.org/10.1080/00223891.
2019.1705465
McGrew, K. S. (2009). CHC theory and the human cognitive abilities
project: Standing on the shoulders of the giants of psychometric intelligence research. Intelligence, 37(1), 1–10. https://doi.
org/10.1016/j.intell.2008.08.004
McGrew, K. S. (2022). The cognitive-affective-motivation model
of learning (CAMML): Standing on the shoulders of giants.
Canadian Journal of School Psychology, 37(1), 117–134. https://
doi.org/10.1177/08295735211054270
McNeish, D., & Wolf, M. G. (2020). Thinking twice about sum scores.
Behavior Research Methods, 52(6), 2287–2305. https://doi.
org/10.3758/s13428-020-01398-0
Musek, J. (2007). A general factor of personality: Evidence for the Big
One in the five-factor model. Journal of Research in Personality,
41(6), 1213–1233. https://doi.org/10.1016/j.jrp.2007.02.003
Ng, V., Cao, M., Marsh, H. W., Tay, L., & Seligman, M. E. P. (2017). The
factor structure of the Values in Action Inventory of Strengths
(VIA-IS): An item-level exploratory structural equation modeling (ESEM) bifactor analysis. Psychological Assessment, 29(8),
1053–1058. https://doi.org/10.1037/pas0000396
Noftle, E. E., Schnitker, S. A., & Robins, R. W. (2011). Character and
personality: Connections between positive psychology and
personality psychology. In K. M. Sheldon, T. B. Kashdan, &
M. F. Steger (Eds.), Designing Positive Psychology: Taking Stock
and Moving Forward (pp. 207–227). Oxford University Press.
https://psycnet.apa.org/record/2010-25557-014
Park, N., & Peterson, C. (2006a). Character strengths and happiness
among young children: Content analysis of parental descriptions. Journal of Happiness Studies, 7(3), 323–341. https://doi.
org/10.1007/s10902-005-3648-6
Park, N., & Peterson, C. (2006b). Moral competence and character
strengths among adolescents: The development and validation

KRETZSCHMAR et al.

of the Values in Action Inventory of Strengths for Youth.
Journal of Adolescence, 29(6), 891–909. https://doi.org/10.1016/
j.adolescence.2006.04.011
Peterson, C., Park, N., & Seligman, M. E. (2005). Assessment of character strengths. In G. P. Koocher, J. C. Norcross, & S. S. Hill III
(Eds.), Psychologists' desk reference (2nd ed., Vol. 3, pp. 93–98).
Oxford University Press.
Peterson, C., & Seligman, M. E. P. (2004). Character strengths and
virtues: A handbook and classification. American Psychological
Association; Oxford University Press.
Proyer, R. T., Gander, F., Wellenzohn, S., & Ruch, W. (2016).
Addressing the role of personality, ability, and positive and negative affect in positive psychology interventions: Findings from
a randomized intervention based on the authentic happiness
theory and extensions. The Journal of Positive Psychology, 11(6),
609–621. https://doi.org/10.1080/17439760.2015.1137622
Proyer, R. T., Ruch, W., & Buschor, C. (2013). Testing strengths-based
interventions: A preliminary study on the effectiveness of a
program targeting curiosity, gratitude, hope, humor, and zest
for enhancing life satisfaction. Journal of Happiness Studies, 14,
275–292. https://doi.org/10.1007/s10902-012-9331-9
R Core Team. (2020). R: A language and environment for statistical
computing [Manual]. https://www.R-project.org/
Revelle, W. (2021). psych: Procedures for psychological, psychometric,
and personality research [Manual]. https://CRAN.R-project.
org/package=psych
Rosseel, Y. (2012). lavaan: An R package for structural equation
modeling. Journal of Statistical Software, 48(2), 1–36. https://
doi.org/10.18637/jss.v048.i02
Rosseel, Y., & Loh, W. W. (2021). A structural after measurement
(SAM) approach to SEM. https://osf.io/pekbm/
Ruch, W., Bruntsch, R., & Wagner, L. (2017). The role of character
traits in economic games. Personality and Individual Differences,
108, 186–190. https://doi.org/10.1016/j.paid.2016.12.007
Ruch, W., Platt, T., & Hofmann, J. (2014). The character strengths
of class clowns. Frontiers in Psychology, 5, 1075. https://doi.
org/10.3389/fpsyg.2014.01075
Ruch, W., Proyer, R. T., Harzer, C., Park, N., Peterson, C., & Seligman,
M. E. P. (2010). Values in Action Inventory of Strengths
(VIA-IS): Adaptation and validation of the German version and
the development of a peer-rating form. Journal of Individual
Differences, 31(3), 138–149. https://doi.org/10.1027/1614-0001/
a000022
Ruch, W., & Stahlmann, A. (2020). 15 years after Peterson and
Seligman (2004): A brief narrative review of the research on the
12 criteria for character strengths – The forgotten treasure of the
VIA classification. In M. Brohm-Badry, C. Peifer, J. M. Greve, &
B. Berend (Eds.), Zusammen wachsen –Förderung der positiv-
psychologischen Entwicklung von Individuen, Organisationen
und Gesellschaft (pp. 142–172). Pabst Science Publishers.
Ruch, W., Vylobkova, V., & Heintz, S. (2021). Two of a kind or distant
relatives? A multimethod investigation of the overlap between
personality traits and character strengths. PsyArXiv. https://doi.
org/10.31234/osf.io/93pbk
Ruch, W., Weber, M., Park, N., & Peterson, C. (2014). Character
strengths in children and adolescents: Reliability and initial validity of the German Values in Action Inventory of Strengths for
Youth (German VIA-Youth). European Journal of Psychological
Assessment, 30(1), 57–64. https://doi.org/10.1027/1015-5759/
a000169

KRETZSCHMAR et al.

Schermelleh-Engel, K., Moosbrugger, H., & Müller, H. (2003).
Evaluating the fit of structural equation models: Tests of significance and descriptive goodness-of-fit measures. Methods of
Psychological Research, 8(2), 23–74.
Schmidt, K.-H., & Metzler, P. (1992). Wortschatztest: WST. Beltz Test.
Schroeders, U., Watrin, L., & Wilhelm, O. (2021). Age-related nuances in knowledge assessment. Intelligence, 85, 101526.
https://doi.org/10.1016/j.intell.2021.101526
Stahlmann, A. G., & Ruch, W. (2020). Scrutinizing the criteria for
character strengths: Laypersons assert that every strength Is
positively morally valued, even in the absence of tangible outcomes. Frontiers in Psychology, 11. https://doi.org/10.3389/
fpsyg.2020.591028
Stankov, L. (2018). Low correlations between intelligence and Big
Five personality traits: Need to broaden the domain of personality. Journal of Intelligence, 6(2), 26. https://doi.org/10.3390/
jintelligence6020026
Steger, D., Schroeders, U., & Wilhelm, O. (2019). On the dimensionality of crystallized intelligence: A smartphone-based
assessment. Intelligence, 72, 76–85. https://doi.org/10.1016/j.
intell.2018.12.002
Süß, H.-M., & Beauducel, A. (2015). Modeling the construct validity
of the Berlin intelligence structure model. Estudos De Psicologia
(Campinas), 32(1), 13–25. https://doi.org/10.1590/0103-166X2
015000100002
Thorndike, E. L. (1940). Human nature and the social order.
Macmillan.
Vazire, S. (2010). Who knows what about a person? The self–other
knowledge asymmetry (SOKA) model. Journal of Personality
and Social Psychology, 98(2), 281–300. https://doi.org/10.1037/
a0017908
von Stumm, S. (2018). Better open than intellectual: The benefits of investment personality traits for learning. Personality
and Social Psychology Bulletin, 44(4), 562–573. https://doi.
org/10.1177/0146167217744526
von Stumm, S., Chamorro-Premuzic, T., & Ackerman, P. L. (2011).
Re-visiting intelligence-personality associations: Vindicating
intellectual investment. In T. Chamorro-Premuzic, S. von
Stumm, & A. Furnham (Eds.), The Wiley-Blackwell handbook of
individual differences (pp. 217–241). Wiley-Blackwell. https://
doi.org/10.1002/9781444343120.ch8
Vylobkova, V., Heintz, S., Gander, F., Wagner, L., & Ruch, W.
(2022). Convergence and psychometric properties of character strengths measures: The VIA-IS and the VIA-IS-R. Journal
of Personality Assessment. https://doi.org/10.1080/00223
891.2022.2044342
Wagner, L., Holenstein, M., Wepf, H., & Ruch, W. (2020). Character
strengths are related to students' achievement, flow experiences,

  

|

13

and enjoyment in teacher-centered learning, individual, and
group work beyond cognitive ability. Frontiers in Psychology,
11. https://doi.org/10.3389/fpsyg.2020.01324
Wagner, L., & Ruch, W. (in press). Assessment of character strengths.
In W. Ruch, A. B. Bakker, L. Tay, & F. Gander (Eds.), Handbook
of positive psychology assessment. Hogrefe. https://psyarxiv.
com/ed8ap/
Wagner, L., & Ruch, W. (2021). Character strengths predict educational outcomes in secondary school sudents beyond intelligence
and personality. Manuscript under review.
Weiß, R. H. (2006). CFT 20-R. Grundintelligenztest Skala 2—Revision.
Hogrefe.
Weiss, S., Steger, D., Kaur, Y., Hildebrandt, A., Schroeders, U., &
Wilhelm, O. (2021). On the trail of creativity: Dimensionality
of divergent thinking and its relation with cognitive abilities,
personality, and insight. European Journal of Personality, 35(3),
291–314. https://doi.org/10.1002/per.2288
Wickham, H., François, R., Henry, L., & Müller, K. (2021). dplyr:
A grammar of data manipulation [Manual]. https://CRAN.R-
project.org/package=dplyr
Ziegler, M., Danay, E., Heene, M., Asendorpf, J., & Bühner, M. (2012).
Openness, fluid intelligence, and crystallized intelligence:
Toward an integrative model. Journal of Research in Personality,
46(2), 173–183. https://doi.org/10.1016/j.jrp.2012.01.002
Zmigrod, L., Zmigrod, S., Rentfrow, P. J., & Robbins, T. W. (2019).
The psychological roots of intellectual humility: The role of
intelligence and cognitive flexibility. Personality and Individual
Differences, 141, 200–208. https://doi.org/10.1016/j.paid.2019.
01.016
Zuckerman, M., Silberman, J., & Hall, J. A. (2013). The relation between intelligence and religiosity: A meta-analysis and some
proposed explanations. Personality and Social Psychology
Review, 17(4), 325–354. https://doi.org/10.1177/1088868313
497266

SUPPORTING INFORMATION
Additional supporting information may be found in the
online version of the article at the publisher’s website.
How to cite this article: Kretzschmar, A.,
Wagner, L., Gander, F., Hofmann, J., Proyer, R. T.,
& Ruch, W. (2022). Character strengths and fluid
intelligence. Journal of Personality, 00, 1–13.
https://doi.org/10.1111/jopy.12715

