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We investigated whether intelligence, creativity, meaning-making, and the Big-Five traits 
are necessary conditions for wisdom. We used Amazon’s TurkPrime to recruit 298 
participants who ranged from 20 to 73 years of age. Participants completed measures of 
intelligence, creativity, meaning-making, and the Big-Five traits, along with a battery of 
self-report and performance wisdom measures. We used principal component analyses to 
reduce the wisdom battery into self-report and performance wisdom components, 
followed by necessary condition analysis and segmented regressions to examine whether 
the cognitive and personality variables under consideration here were necessary 
conditions for each wisdom component. We found that intelligence was necessary for the 
performance wisdom component whereas the Big-Five traits were necessary for the 
self-report wisdom component. This study is the first to demonstrate that high levels of 
wisdom are unlikely without some level of intelligence and adaptive personality traits. 

Are there qualities that individuals must possess to be 
wise? Wisdom has long been considered one of the ideal 
endpoints of human development (e.g., Baltes et al., 1992; 
Baltes & Staudinger, 2000; Kekes, 1995). As the world be-
comes more uncertain and polarized, fraught with echo 
chambers and misinformation (e.g., Del Vicario et al., 
2016), individuals and societies alike need wisdom more 
than ever to navigate through the ever-growing sea of in-
formation and to negotiate agreements between opposing 
views. But are certain conditions necessary for wisdom? 
Psychologists who study wisdom scientifically have pro-
posed that certain qualities, including intelligence, open-
ness, and emotional stability, might be necessary but not 
sufficient for wisdom attainment (e.g., Ardelt, 2000; Glück, 
2018; Grossmann et al., 2020; Law & Staudinger, 2016; 
Staudinger & Pasupathi, 2003; Sternberg, 1998; Webster, 
2019); however, these propositions have not been empiri-
cally tested. The current study thus aimed to fill this gap in 
the literature and statistically tested whether certain cog-
nitive and personality characteristics, specifically intelli-
gence, creativity, meaning-making, and the Big-Five per-
sonality traits, were necessary conditions for wisdom. 

Wisdom: Definition and Measurement 

Despite increasing interest in studying wisdom scientif-
ically over the past few decades, most of this research has 
been conducted without a common definition of wisdom. 
Instead, there are almost as many definitions of wisdom as 

there are wisdom researchers (Glück, 2018), with different 
definitions focusing on different aspects of the construct. 
However, there is also substantial agreement (e.g., Glück, 
2018; Grossmann et al., 2020), which has allowed wisdom 
researchers to agree on a common model of wisdom (Gross-
mann et al., 2020). The common model defines wisdom as 
meta-cognitive processes and strategies grounded in moral 
aspirations. Specifically, wise meta-cognitive processes and 
strategies entail considering multiple perspectives, balanc-
ing different viewpoints, integrating opposing views, re-
flection, and adapting problem solutions to their specific 
contexts. Moral aspirations relevant to wisdom include the 
willingness to balance one’s interests with those of others, 
the pursuit of truth, and an orientation towards shared hu-
manity without defaulting to in-group favoritism and out-
group negativity (Grossmann et al., 2020). 

Operationalizations of wisdom, however, show more di-
vergence. Measures of wisdom only moderately correlate 
with one another (e.g., Glück et al., 2013), suggesting the 
presence of strong methodological effects and differences 
in the constructs being measured (Glück, 2018). 

Operationalizations of wisdom fall into two main camps: 
self-report and performance measures. The preference for 
different measures has partly emerged from different con-
ceptualizations of wisdom. That is, although there is sub-
stantial agreement regarding the qualities and character-
istics that comprise wisdom (e.g., Glück, 2018; Grossmann 
et al., 2020), researchers conceptualize wisdom at different 
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levels of analysis. For instance, some researchers think of 
wisdom as a configuration of characteristics of a person 
(e.g., Ardelt, 2003; Ardelt et al., 2019; Levenson et al., 2005; 
Webster, 2007) and therefore tend to develop and employ 
self-report wisdom measures. Other researchers think of 
wisdom as the process and/or products of cognition (e.g., 
Baltes & Staudinger, 2000; Brienza et al., 2018; Grossmann 
et al., 2013; Oakes et al., 2019). Consequently, these re-
searchers tend to develop and employ performance mea-
sures of wisdom, which invite participants to record their 
thought processes as they work through difficult social or 
societal scenarios. These open-ended responses are then 
scored by raters on the levels of wisdom that they manifest. 
A meta-analysis on wisdom correlates found pronounced 
differences between self-report and performance measures 
(Dong et al., 2022). Given the substantial overlap between 
measurement methodology and theoretical approach to 
defining wisdom, it is difficult to determine whether the dif-
ferences between self-report and performance wisdom mea-
sures are due to differences in measurement methodology 
or differences in conceptualizations of wisdom. As no single 
approach has been shown to comprehensively capture the 
construct of wisdom, we opted to assess wisdom in the cur-
rent study with all commonly used wisdom measures. 

Wisdom and Intelligence 

Most wisdom researchers agree that intelligence should 
correlate with wisdom (e.g., Grossmann et al., 2020), as in-
telligence involves the abilities to solve problems and to 
learn from experiences (Gottfredson, 1997; Nisbett et al., 
2012), both of which are essential for wisdom. Indeed, oper-
ationalizations of wisdom tend to include dimensions that 
assess the abilities to learn from experiences (Ardelt, 2003; 
Baltes & Staudinger, 2000; Webster, 2003, 2007) and to 
problem-solve (Brienza et al., 2018; Grossmann et al., 2013; 
Mickler & Staudinger, 2008). At the same time, wisdom is 
distinguished from intelligence. Problems of intelligence 
are amoral, close-ended, and have unambiguous solutions, 
whereas problems of wisdom are open-ended, without def-
inite solutions, and cannot be solved without moral con-
siderations (e.g., Sternberg, 1998). Intelligence and wisdom 
are therefore expected to correlate but not so as to suggest 
that they are the same construct. This expectation is sup-
ported by some studies, which reported small correlations 
between the two constructs (e.g., Mickler & Staudinger, 
2008; Pasupathi et al., 2001), but not by others, which found 
no significant correlations (e.g., Glück et al., 2013; Gross-
mann et al., 2012). Meta-analytic findings suggest that 
while wisdom performance weakly correlates with intelli-
gence (r = .15), self-reported wisdom does not (Dong et al., 
2022). 

However, correlations (which describe the linear rela-
tionships between variables) might not fully capture the re-
lationship between intelligence and wisdom. Specifically, 
intelligence is believed to be a necessary-but-not-sufficient 
condition for wisdom, where a threshold level of intelli-
gence is required for wisdom, but beyond which intelligence 
ceases to matter (e.g., Ardelt, 2000; Baltes et al., 1995; 
Glück, 2018, 2020; Grossmann et al., 2020; Staudinger & 
Pasupathi, 2003). One study found a negative quadratic re-

lationship between intelligence and wisdom, suggesting a 
nonlinear relationship between the two constructs (Mickler 
& Staudinger, 2008). A measure of fluid intelligence has 
been shown to form a “triangular” relationship with the 
Berlin wisdom paradigm, where most of the datapoints in 
the scatterplot occurred in the lower-right region and very 
few occurred in the upper-left region (Glück, 2020). In other 
words, participants with low levels of fluid intelligence were 
less likely to score very highly on wisdom, as measured by 
the Berlin wisdom paradigm, suggesting necessity, but par-
ticipants with high levels of fluid intelligence could have 
any level of wisdom, suggesting insufficiency. While con-
ceptually compelling, the triangularity of the relationship 
could not be tested for statistical significance. The hypoth-
esis that intelligence is a necessary-but-not-sufficient con-
dition for wisdom thus remains to be statistically tested 
(Glück, 2020). In the current study, therefore, we tested 
whether intelligence is necessary for wisdom and whether 
a threshold exists beyond which intelligence no longer pre-
dicted wisdom. 

Wisdom and Creativity 

Wise solutions to problems are inherently novel, not eas-
ily anticipated, and unconventional, implying that creativ-
ity is relevant for wisdom (Kunzmann & Baltes, 2003). Wis-
dom and creativity are thought to be located at the interface 
of intelligence and personality, signifying the integration 
of cognitive and personality functioning that first emerges 
in adolescence (Staudinger & Pasupathi, 2003; Sternberg, 
2001). Accordingly, creativity and wisdom should be ro-
bustly correlated from adolescence on. Flexible thinking, a 
characteristic of creativity, is also included as a dimension 
of wisdom in some conceptualizations and operationaliza-
tions (Brienza et al., 2018; Grossmann et al., 2013). While 
creativity was found to be correlated (rs ranged from .28 
to .40) with wisdom across a variety of wisdom and cre-
ativity measures (Fournier et al., 2018; Helson & Srivas-
tava, 2002; Pasupathi & Staudinger, 2001; Staudinger et al., 
1997), it is possible that the relation between creativity and 
wisdom is not linear. Specifically, creativity might be nec-
essary for wisdom as some aspects of creativity, including 
flexible thinking and unconventionality, are considered in-
tegral to wisdom. In the current study, we tested whether 
some level of creativity is necessary for wisdom. 

Wisdom and Meaning-Making 

The tendency to engage in meaning-making may facili-
tate wisdom development by making individuals reflect on 
their life experiences more deeply and frequently, thereby 
extracting new lessons and insights from these experiences. 
Meaning-making is a form of exploratory autobiographical 
reasoning whereby individuals reflect on their experiences 
to gain new lessons and insights about themselves and the 
world. Exploratory autobiographical reasoning like mean-
ing-making has long been hypothesized to be a chief source 
of wisdom (Ardelt, 2005; Baltes & Staudinger, 2000; Glück 
& Bluck, 2013; Weststrate & Glück, 2017). According to the 
MORE Life Experience Model, the motivation to reflect on 
life’s challenges and to develop a deeper understanding in 
the process sets the stage for wisdom development (Glück et 
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al., 2019; Glück & Bluck, 2013). Although the hypothesis of 
meaning-making as a resource for wisdom has been corrob-
orated by the robust positive correlations (rs ranging from 
.10 to .44) between the two constructs (Webster et al., 2018; 
Weststrate et al., 2018; Weststrate & Glück, 2017), it needs 
to be more fully tested. One way in which meaning-mak-
ing might be a resource for wisdom is by being its necessary 
condition, a hypothesis that we tested in the current study. 
We also examined whether a threshold existed whereby in-
creases in meaning-making would cease to predict in-
creases in wisdom. 

Wisdom and the Big-Five Traits 

Of all the Big-Five traits, openness has the strongest the-
oretical and empirical association with wisdom. Most con-
ceptualizations and operationalizations of wisdom include 
the consideration of multiple perspectives as an important 
aspect (Ardelt, 2003; Baltes & Staudinger, 2000; Brienza et 
al., 2018; Grossmann et al., 2013; Mickler & Staudinger, 
2008), which is related to openness. Openness is also theo-
rized to lead to more encounters with wisdom-fostering ex-
periences (Glück et al., 2019; Glück & Bluck, 2013; Webster 
et al., 2018), enable one to deal with such experiences in 
wisdom-fostering ways, and prompt reflections on as well 
as integration of these experiences into one’s life story in 
ways that allow for continued learning and growth (Glück et 
al., 2019; Glück & Bluck, 2013). Openness is thus thought 
to be a resource for wisdom by some researchers (Glück 
et al., 2019; Glück & Bluck, 2013) and a necessary-but-
not-sufficient feature of wisdom by others (Webster et al., 
2018). Congruent with these theoretical perspectives, open-
ness significantly correlated with most measures of wis-
dom (e.g., Brienza et al., 2018; Le, 2005; Levenson et al., 
2005; Mickler & Staudinger, 2008; Staudinger et al., 1997; 
Webster, 2014; Zacher et al., 2015). Indeed, meta-analytic 
evidence suggests a moderate-to-large correlation between 
openness and wisdom (r = .29; Dong et al., 2022). However, 
extant empirical evidence is insufficient to support the 
claim that openness is a resource for wisdom. Therefore, we 
investigated one way in which openness might be a resource 
for wisdom by examining whether it was a necessary condi-
tion for wisdom. 

The relationships between wisdom and the other Big-
Five traits are less clear both theoretically and empirically. 
When conceptualized as an adaptive configuration of per-
sonality characteristics, wisdom is expected to positively 
correlate with extraversion, agreeableness, conscientious-
ness, and emotional stability (reversed neuroticism; Ardelt 
et al., 2019). Indeed, self-report wisdom measures showed 
moderate-to-strong meta-analytic correlations with these 
traits (rextraversion = .26, ragreeableness = .28, rconscientiousness 
= .20, remotional stability = .30; Dong et al., 2022). Wisdom has 
also been thought to be characterized by balanced, rather 
than extreme, levels of personality traits (Glück, 2018). For 
emotional stability, a threshold level is thought to be neces-
sary for wisdom (Staudinger et al., 2005). However, empiri-
cal support for these nonlinear relationships is limited, with 
only one study reporting a negative quadratic relationship 
between wisdom and extraversion (Staudinger et al., 1998 
as cited in Glück, 2018). In the current study, therefore, we 

tested the hypothesis that certain levels of traits conscien-
tiousness, agreeableness, extraversion, and emotional sta-
bility constitute necessary conditions for wisdom. 

Testing Necessary-but-not-Sufficient Relations 

Traditional approaches like quadratic relationships, 
while occasionally adopted by researchers for this purpose, 
cannot properly test for necessity relations or the presence 
of thresholds. Instead, we used necessary condition analysis 
(NCA; Dul, 2016; Dul et al., 2020) to statistically test for ne-
cessity and segmented regressions to test for thresholds. 

Testing for Necessity: Necessary Condition Analysis 
(NCA) 

If continuous variable X is a necessary condition for con-
tinuous variable Y, then it follows that it is unlikely, if not 
impossible, to have certain levels of Y without having cer-
tain levels of X. This kind of relationship can be statistically 
tested using NCA. NCA works by drawing a ceiling line 
through the upper-left observations in a scatterplot of Y on 
X. If values of X constrain values of Y (i.e., if X is a neces-
sary condition for Y), then there should be an empty upper-
left corner in the scatterplot. The ceiling line of the NCA 
defines this empty upper-left corner and the area of this 
empty space reflects the extent to which X constrains Y. 
The more X constrains Y, the larger the empty space should 
be. The necessity effect size (d) is the area of the empty 
space divided by the area of the space in which observa-
tions could occur given the range of X and Y. The effect 
size is thus affected by the mathematical technique through 
which the ceiling line is drawn. Two types of technique 
are recommended: Ceiling Envelopment-Free Disposal Hull 
(CE-FDH) and Ceiling Regression-Free Disposal Hull (CR-
FDH; Dul, 2016). The CE-FDH draws a non-decreasing lin-
ear step function through the upper-left observations of the 
XY scatterplot. The CR-FDH technique, in contrast, fits an 
ordinary least squares trend line through the upper-left ob-
servations, with some of these observations falling above 
the ceiling line and others below. The two techniques usu-
ally yield similar estimates. As neither technique is clearly 
superior to the other, we followed the recommended prac-
tice of NCA and used both to calculate the necessity effect 
size in the current study. 

Necessity effect sizes can be evaluated for their magni-
tude and statistical significance. Dul (2016) has suggested 
that effect sizes of 0 < d < .10 are small, .10 ≤ d < .30 are 
medium, .30 ≤ d < .50 are large, and d > .50 are very large. 
Statistical significance of necessity effects can be evaluated 
through approximate permutation tests. A permutation test 
first generates a distribution of necessity effect sizes under 
the null hypothesis. Through comparing the observed ne-
cessity effect size to the distribution under the null hypoth-
esis, it is possible to calculate a p-value of the observed 
effect. Ideally, the distribution under the null hypothesis 
should be generated by reshuffling the observed values of X 
and Y such that all possible combinations (permutations) of 
X and Y values are obtained. However, in practice, this ap-
proach is too resource-intensive as the number of permuta-
tions increases rapidly with the number of observations. In-
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stead, the approximate permutation test is more commonly 
used, where the distribution under the null hypothesis is 
generated by randomly selecting a large number of permu-
tations from all possible permutations (Dul et al., 2020). An 
observed necessity effect is considered statistically signifi-
cant if it is larger than 95% of the effect sizes that form the 
distribution under the null hypothesis (Dul et al., 2020). 

Beyond examining each independent variable as a neces-
sary condition for a dependent variable, it is also possible 
to examine the joint necessity effect of a multitude of in-
dependent variables. This can be achieved using the bottle-
neck technique of NCA, which identifies the level of each 
independent variable necessary for each level of the depen-
dent variable (Dul, 2016). To have a certain level of the de-
pendent variables, the necessary level of each independent 
variable must be met. If one independent variable is lower 
than its necessary level, the other independent variables 
cannot compensate for it, and so the desired level of the 
dependent variable is unlikely or impossible (Dul, 2016). In 
the current study, we examined the necessity effect of each 
variable on wisdom as well as their joint effect. 

It is important to note that NCA does not automatically 
allow causal inferences, especially when using cross-sec-
tional data. Necessity relationships tested by NCA are log-
ical: one continuous variable being necessary for another 
continuous variable means that the value of the former con-
strains the value of the latter. Moreover, in logic, necessity 
does not imply temporal precedence or causality. In the cur-
rent study, therefore, our goal was to examine whether the 
level of wisdom was constrained by the levels of the cog-
nitive and personality variables of interest; we did not aim 
to investigate the causal directions of such relationships. 
When we use terms like “necessity” or “necessary condi-
tions” in this paper, we mean only logical necessity without 
any causal implications. 

Testing for Threshold: Segmented Regression 

Some articulations of the necessary condition hypothesis 
state that the independent variable predicts the dependent 
variable only up to a certain value of the independent vari-
able (i.e., a threshold), beyond which the independent vari-
able is no longer associated with the dependent variable 
(i.e., insufficiency). Testing the threshold hypothesis, 
therefore, involves identifying a threshold and statistically 
testing its significance. In addition, the independent vari-
able should positively predict the dependent variable before 
the threshold but should not predict it after the threshold. 
In this study, we used segmented regression analysis for 
such testing. Segmented regressions assess whether the re-
lationship between the independent variable and the de-
pendent variable is piecewise linear. Specifically, it takes 
a guessed threshold value of X as the starting point and 
uses a bottom-up, iterative process to estimate the thresh-
old value that best fits the data (Muggeo, 2008). The sta-
tistical significance of the threshold is then evaluated using 
the Davies test (Davies, 1987). In the current study, seg-
mented regression analyses allowed us to evaluate whether 
a statistically significant breakpoint (ψ) existed such that 
the relationship (i.e., slope) between wisdom and an inde-
pendent variable of interest is positive and significant be-

fore it and non-significant after it. 

The Current Study 

We examined whether intelligence, creativity, meaning-
making, and the Big-Five traits were necessary-but-not-suf-
ficient conditions for wisdom. Specifically, we examined 
whether the necessity effect was significant for each of the 
independent variables of interest, such that high levels of 
wisdom were impossible without a certain level of that vari-
able. Additionally, we examined whether a statistically sig-
nificant threshold existed such that an independent vari-
able of interest no longer predicted wisdom beyond it, 
suggesting insufficiency. 

Method 

This study was approved by the Social Sciences, Human-
ities and Education Research Ethics Board of the University 
of Toronto. Study materials (with the exception of the copy-
righted WPT-Q), data and codebook, and analysis code are 
available at https://osf.io/du3r5/. The study was not pre-
registered. 

Participants 

As effect size estimates directly relevant to our research 
questions were not available at the time of the study design, 
we calculated the sample size using the lower bound of the 
middle third of correlation coefficients in psychology, r = 
.18 (Hemphill, 2003). A power analysis, conducted using 
G*Power (Faul et al., 2009), suggested that 271 participants 
were needed to achieve 85% power at detecting such an ef-
fect with a two-tailed α of .05. We thus set out to recruit 
300 participants through Amazon’s TurkPrime. A total of 
309 participants completed the study (which on average 
took 90 minutes), who were each compensated with $7.50 
USD. We removed 11 participants’ responses due to non-
compliance to study instructions and low quality. Specif-
ically, we used open-ended questions as a way to gauge 
compliance and response quality. We removed responses 
if they included copy-and-pasted texts (identified through 
searching said text on Google) or unintelligible texts for the 
open-ended questions. The final sample included 298 par-
ticipants, ranging from 20 to 73 years in age (M = 37.82, SD 
= 10.83). Demographics of the final sample are presented in 
Table 1. 

Procedure and Measures 

After consenting, participants completed (a) measures of 
intelligence and creativity, (b) a narrative task in which they 
described a wisdom-fostering experience, (c) a measure of 
the Big-Five traits, and (d) a battery of wisdom measures. 
Participants were debriefed immediately upon study com-
pletion and compensated within a few days after their re-
sponses were verified for compliance and quality. After all 
data were collected, independent groups of research assis-
tants rated the open-ended responses for the constructs 
they manifested. Descriptive statistics and reliabilities of all 
measures are presented in Table 2. As some assumptions 
of Cronbach’s alpha, namely adherence to tau equivalence 
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(i.e., each item on a scale contributing equally to the total 
scale score) and continuous (rather than discrete) item scal-
ing, were violated, we used omega total instead to assess 
internal consistency following the recommended practice 
(e.g., McNeish, 2018). As omega total can be interpreted 
like Cronbach’s alpha (e.g., McNeish, 2018), we considered 
omega totals above .70 as indicating adequate reliability in 
the form of internal consistency. We assessed reliability in 
the form of inter-rater agreement using intra-class coeffi-
cients, ICC(2, k), for open-ended questions that required 
raters. We considered ICC(2, k) above .70 as indicative of ad-
equate inter-rater reliability. 

Cognitive Ability Measures 

Intelligence. Intelligence was assessed using the Won-
derlic Personnel Test – Quicktest (WPT-Q; Wonderlic, Inc., 
2000), an abbreviated, 30-question version of the Wonderlic 
Personnel Test (WPT; Wonderlic, Inc., 2000). The WPT and 
WPT-Q are widely accepted as indicators of general intel-
ligence, or g. The WPT-Q was chosen for its demonstrated 
validity and its proctor-free online administration format. 
Participants were given 8 minutes to answer as many ques-
tions as possible on the WPT-Q. 

Creativity. Creativity was measured using the Alterna-
tive Uses Task (AUT; Guilford, 1967), a measure of divergent 
thinking. Participants were asked to list as many creative 
and non-mundane uses for a brick as possible within 3 min-
utes. Two trained undergraduate research assistants coded 
each participant’s response on four dimensions. For fluency, 
participants’ scores were derived from the total number of 
uses they listed, excluding implausible and nonsensical 
uses, rinter-rater = .98, t(296) = 85.24, p < .001. For elabo-
ration, the research assistants rated the level of detail at 
which each use was described on a scale from 1 (not elabo-
rate) to 3 (very elaborate). A participant’s elaboration score 
was derived from the average elaboration score across all 
the uses they listed, rinter-rater = .91, t(296) = 38.78, p < .001. 
For flexibility, the research assistants first agreed on a list of 
categories of uses (e.g., construction) after reading through 
all uses generated by all participants. Flexibility scores for 
each participant was the number of categories covered by 
the uses they listed, rinter-rater = .83, t(292) = 25.77, p < .001. 
For originality, the research assistants first identified 5% of 
all uses listed by all participants, of which there were 2193, 
as original. Original uses were defined as uses that were ei-
ther unique or listed by very few others in the current sam-
ple. Each participant’s originality score was the number of 
uses they listed that were judged to be original. As origi-
nality had a low incidence rate by definition, we used the 
percentage of perfect agreement, instead of inter-rater cor-
relation, to evaluate inter-rater agreement. At the level of 
participants, the two raters agreed perfectly in 69.46% of 
the cases. As inter-rater agreement was adequate for the 
four dimensions of creativity, we standardized and averaged 
the dimension scores to obtain one creativity score for each 
participant (omega total = .89). 

Meaning-Making Measure 

Meaning-making was assessed through participants’ 
written accounts of an event that they found wisdom-fos-

Table 1. Demographic Characteristics of Participants 

Characteristic % 

Gender 

51.68 

48.32 

Ethnicity 

76.17 

7.38 

4.03 

1.01 

6.04 

0.33 

4.70 

0.34 

English as first language 

97.99 

2.01 

English proficiency 

97.99 

2.01 

0.00 

0.00 

Marital status 

38.26 

1.68 

6.71 

1.34 

52.01 

Household income 

8.05 

13.09 

13.42 

21.48 

23.15 

10.74 

10.07 

Education 

0.34 

42.28 

57.05 

0.33 

Note. N = 298. 

tering (Weststrate et al., 2018). Participants were asked to 
describe the event, its context, their thoughts and feelings 
during it, and its significance to their identity and life story. 
Each response was rated by three trained undergraduate re-
search assistants for the level of meaning-making it mani-
fested on a scale from 0 (no meaning) to 4 (highly developed 

Female 

Male 

White 

Black 

East Asian 

South Asian 

Latin American/Hispanic 

Arabic/Middle Eastern 

Multiple 

No response 

Yes 

No 

Excellent 

Good 

Adequate 

Poor 

Married 

Separated 

Divorced 

Widowed 

Single 

< $15,000 

$15,000 - $25,000 

$25,001 - $35,000 

$35,001 - $50,000 

$50,001 - $75,000 

$75,001 - $100,000 

>$100,000 

Below high school 

High school and some college 

University or higher 

No response 
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Table 2. Descriptive Statistics 

N M SD Range Reliability 

Cognitive abilities 

265 26.22 5.82 6.00-36.00 -* 

294 0.00 0.81 -1.53-4.15 .89 

Meaning-making 295 1.40 1.09 0.00-4.00 .82† 

Measures of performance wisdom 

298 3.74 0.91 1.10-5.70 .94 

298 3.75 0.87 1.20-5.62 .86 

293 1.74 0.23 1.00-2.33 .69 

298 2.64 0.54 1.00-3.00 .86† 

295 1.17 0.32 1.00-3.00 .75† 

295 1.33 0.47 1.00-3.00 .83† 

299 1.14 0.29 1.00-2.67 .73† 

299 1.42 0.48 1.00-3.00 .78† 

294 2.72 0.51 1.00-3.00 .87† 

288 1.52 0.31 1.00-2.33 .79 

290 1.96 0.78 1.00-3.00 .92† 

290 1.15 0.32 1.00-3.00 .71† 

290 1.54 0.65 1.00-3.00 .92† 

290 1.12 0.26 1.00-2.33 .57† 

290 1.33 0.47 1.00-3.00 .72† 

288 1.98 0.67 1.00-4.00 .71† 

Measures of self-report wisdom 

298 3.19 0.91 1.00-5.00 .96 

298 3.12 1.15 1.00-5.00 .90 

298 3.29 1.12 1.00-5.00 .94 

298 3.05 1.11 1.00-5.00 .88 

298 3.50 1.07 1.00-5.00 .93 

298 2.92 1.24 1.00-5.00 .95 

298 3.20 0.68 1.28-4.92 .86 

298 3.29 0.77 1.14-5.00 .91 

298 3.17 0.80 1.00-5.00 .92 

298 3.15 0.75 1.00-5.00 .90 

298 4.39 0.71 1.92-6.00 .96 

298 4.64 0.84 2.00-6.00 .89 

298 4.32 0.93 1.50-6.00 .92 

298 4.31 0.94 1.00-6.00 .92 

298 4.40 0.99 1.12-6.00 .92 

298 4.27 0.91 1.00-6.00 .86 

298 2.98 0.54 1.00-4.00 .88 

Big-Five Inventory-2 (BFI-2) 

298 2.96 0.91 1.00-5.00 .94 

298 3.70 0.74 1.00-5.00 .93 

298 3.79 0.82 1.08-5.00 .95 

298 3.29 0.94 1.00-5.00 .95 

298 3.76 0.81 1.25-5.00 .94 

Intelligence 

Creativity 

Berlin wisdom paradigm 

Bremen wisdom paradigm 

Grossmann's wise reasoning: Interpersonal conflict 

Resolution 

Limits of knowledge 

Compromise 

Flexibility 

Perspective 

Change 

Grossmann's wise reasoning: Intergroup conflict 

Resolution 

Limits of knowledge 

Compromise 

Flexibility 

Perspective 

Change 

Situated Wise Reasoning Scale (SWIS) 

Consideration of others' perspectives 

Consideration of change 

Intellectual humility 

Search for compromise/resolution 

Taking an outsider's perspective 

Three-Dimensional Wisdom Scale (3DWS) 

Cognitive 

Reflective 

Affective 

Self-Assessed Wisdom Scale (SAWS) 

Critical life experience 

Emotion regulation 

Reminiscence and reflectiveness 

Humor 

Openness 

Adult Self-Transcendence Inventory (ASTI) 

Extraversion 

Agreeableness 

Conscientiousness 

Emotional stability 

Openness 
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Note. Reliability was calculated using omega total in all cases except those indicated with the † superscript, which were calculated using ICC(2, k). Polychoric correlation matrices were 
used to calculate the omega totals for all variables except creativity and the whole scale of 3DWS (where the three subscales served as items), for which Pearson correlation matrices 
were used (McNeish, 2018). 
*As only participants’ total test scores, not scores on each item, were shared with us due to the copyrighted nature of the Wonderlic Personnel Test - Quicktest (WPT-Q), we were un-
able to compute the reliability of the test for our sample. The reliability of the WPT-Q in general is available in Wonderlic, Inc. (2004). 

meaning that has significant depth). Scores were determined 
based on the extent to which the meaning (i.e., lesson or 
insight) gained from the experience was reflective, elabo-
rative, impactful, and integrated with the specific aspects 
of the event (Weststrate, 2014). Responses were coded in 
three waves of 100 responses and the order of the responses 
was randomized within each wave. Inter-rater agreement, 
ICC(2, 3), was adequate for each wave (.81, .84, and .80, re-
spectively) as well as for the overall sample (.82). We thus 
averaged the scores across coders to obtain one meaning-
making score for each participant. 

Personality Measure 

Big-Five Inventory-2 (BFI-2). The 60-item BFI-2 (Soto 
& John, 2017) was used to assess extraversion (e.g., “I am 
someone who is outgoing, sociable”), agreeableness (e.g., 
“I am someone who is compassionate, has a soft heart”), 
conscientiousness (e.g., “I am someone who is dependable, 
steady”), neuroticism (e.g., “I am someone who worries a 
lot”), and openness (e.g., “I am someone who values art and 
beauty”). The items for each trait were rated on a Likert 
scale ranging from 1 (disagree strongly) to 5 (agree strongly) 
and were averaged to obtain one score for each trait for 
each participant (see Table 2 for internal consistency). Re-
verse-scored neuroticism, emotional stability, was used in 
all analyses. 

Performance Wisdom Measures 

Berlin wisdom paradigm. We assessed participants’ 
general wisdom performance using the Berlin wisdom par-
adigm (Baltes & Smith, 1990; Baltes & Staudinger, 2000), 
in which participants typed down their thoughts as they 
worked through a hypothetical dilemma (i.e., “A 15-year-
old girl wants to get married right away. What should one 
take into consideration and do in such a situation?”). Ten 
untrained (i.e., naïve) undergraduate research assistants 
rated participants’ responses on a scale from 1 (very unwise) 
to 6 (very wise) by relying on their implicit theories of wis-
dom. The convergent and construct validity of this naïve 
rating approach has been demonstrated by previous re-
search (Fournier et al., 2018; Staudinger et al., 1992, 1998; 
Weststrate et al., 2018). As inter-rater reliability was high 
(Table 2), we averaged the ratings across research assistants 
to obtain one Berlin wisdom paradigm score for each partic-
ipant. 

Bremen Wisdom Paradigm. We assessed participants’ 
wisdom performance in their personal conflicts using a vari-
ation (Weststrate et al., 2018) of the Bremen wisdom par-
adigm (Mickler & Staudinger, 2008), in which participants 
were asked to recall a conflict with a close friend, describe 
how they dealt with the conflict then, and what they would 
do differently now. Participants’ written responses were 
rated on a scale from 1 (very unwise) to 6 (very wise) by a dif-
ferent group of 10 untrained (i.e., naïve) undergraduate re-

search assistants (Weststrate et al., 2018). As the inter-rater 
reliability was high (Table 2), we averaged the ratings across 
research assistants to obtain one Bremen wisdom paradigm 
score for each participant. 

Grossmann’s Wise Reasoning Task. We assessed wise 
reasoning using Grossmann’s wise reasoning task (Gross-
mann et al., 2012), in which participants read about an in-
tergroup conflict (a newspaper article about the conflict be-
tween Tajiks and Kyrgyz immigrants in Tajikistan) and an 
interpersonal conflict (a letter to a help column in which an 
individual described being caught between an arguing cou-
ple as a mutual friend) and were asked how the conflicts 
would unfold and why. Previous familiarity with the inter-
group conflict was unlikely to have strongly affected the re-
sults, as most participants either did not know about the in-
tergroup conflict previously (87.25%) or knew only a little 
(8.39%). One group of three undergraduate research assis-
tants rated the intergroup conflict responses and another 
non-overlapping group rated the interpersonal conflict re-
sponses. Each response was rated on six dimensions of wise 
reasoning on a scale from 1 to 3 (scale anchors were dif-
ferent for each dimension; see Grossmann, 2012). The reso-
lution dimension assessed the extent to which participants 
valued the importance of conflict resolution. The limits of 
knowledge dimension assessed the level of uncertainty ex-
pressed in participants’ predictions. The compromise di-
mension assessed the extent to which participants valued 
compromise. The flexibility dimension assessed the ability 
to see that the conflict could unfold in many ways. The per-
spective dimension assessed the ability to look at the con-
flict from different perspectives. The change dimension as-
sessed the extent to which participants predicted changes 
from the status quo. The ratings of some dimensions (i.e., 
resolution, compromise, flexibility, and change) were re-
verse-scored such that higher values represented wiser rea-
soning. ICC(2, 3) was adequate for most dimensions across 
the two conflicts (Table 2). The low ICC for the flexibility di-
mension of the intergroup conflict was likely due to range 
restriction, as the raters agreed perfectly in 80.69% of the 
cases. Ratings provided by one rater were removed for the 
change dimension of the intergroup conflict because they 
showed low levels of agreement with the ratings provided 
by the other two raters. As inter-rater agreement was ade-
quate, we averaged the ratings across coders to obtain one 
score per dimension for each conflict for each participant. 
The internal consistency among the six dimensions was ad-
equate for both the interpersonal and intergroup conflicts 
(Table 2). 

Self-Report Wisdom Measures 

Three-Dimensional Wisdom Scale (3DWS). The 
39-item 3DWS (Ardelt, 2003) is based on the conceptualiza-
tion of wisdom as an integration of cognitive, reflective, and 
affective personality characteristics and has a cognitive sub-
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scale (e.g., “ignorance is bliss”), a reflective subscale (e.g., 
“things often go wrong for me by no fault of my own”), and 
an affective subscale (e.g., “I am annoyed by unhappy peo-
ple who just feel sorry for themselves”). Items were rated 
on a Likert-scale from 1 (strongly agree/definitely true of my-
self) to 5 (strongly disagree/not true of myself), where dis-
agreeing with the items leads to higher scores, which indi-
cate greater wisdom. Following the recommended practice 
(Ardelt, 2003), we computed a total 3DWS score for each 
participant by averaging the three dimension scores (omega 
total = .86). 

Self-Assessed Wisdom Scale (SAWS). The 40-item 
SAWS (Webster, 2003, 2007) assesses wisdom with five sub-
scales: critical life experience (e.g., “I have overcome many 
painful events in my life”), reminiscence/reflectiveness (e.g., 
“I often think about connections between my past and pre-
sent”), emotion regulation (e.g., “it is easy for me to adjust 
my emotions to the situation at hand”), humor (e.g., “I can 
chuckle at personal embarrassments”), and openness (e.g., 
“I like to read books which challenge me to think differently 
about issues”). Items were rated on a Likert scale from 1 
(strongly disagree) to 6 (strongly agree), with higher scores 
indicating greater wisdom. Items were averaged into one 
SAWS score for each participant (omega total = .95). 

Adult Self-Transcendence Scale (ASTI). The 10-item 
self-transcendence subscale of the ASTI was administered 
to assess the transcendental aspect of wisdom (Levenson et 
al., 2005). Items on the ASTI (e.g., “my peace of mind is not 
so easily upset as it used to be”) were rated on a Likert scale 
from 1 (disagree strongly) to 4 (agree strongly), where higher 
scores indicated greater wisdom. Items were averaged into 
one ASTI score for each participant (omega total = .84). 

Situated Wise Reasoning Scale (SWIS). We adminis-
tered the SWIS (Brienza et al., 2018) to assess the extent to 
which participants engaged in wise reasoning in their per-
sonal lives. Participants were first asked to recall a recent 
difficult situation with a close friend. To ensure the vivid-
ness of the memory, participants were asked to describe the 
context of the conflict as well as their thoughts and emo-
tions during it. Participants then responded to the self-re-
port wise reasoning questionnaire, the items of which all 
started with “while this situation was unfolding, I …” and 
fell into five dimensions: consideration of others’ perspectives 
(e.g., “… put myself in the other person’s shoes”), consid-
eration of change (e.g., “… looked for different solutions as 
the situation evolved”), intellectual humility (e.g., “… dou-
ble-checked whether my opinion on the situation might be 
incorrect”), search for compromise/resolution (e.g., “… tried 
my best to find a way to accommodate both of us”), and tak-
ing an outsider’s perspective (e.g., “… tried to see the con-
flict from the point of view of an uninvolved person”). The 
items were rated on a scale from 1 (not at all) to 5 (very 
much), with higher scores indicating more wise reasoning. 

The items were averaged to obtain one wise reasoning score 
for each participant (omega total = .95). 

Results 

All analyses and graphs were done in R 3.6.1 (R Core 
Team, 2019) with the psych (Revelle, 2019), tidyverse (Wick-
ham et al., 2019), NCA (Dul, 2020), segmented (Muggeo, 2008), 
and ggplot2 (Wickham, 2016) packages. The descriptive sta-
tistics are presented in Table 2 and zero-order correlations 
are presented in Tables 3, 4, and 5. We performed the analy-
ses in four stages. First, we conducted a principal com-
ponent analysis (PCA) on the wisdom measures and com-
puted the componential scores. Second, we examined how 
the wisdom components correlated with intelligence, cre-
ativity, meaning-making, and the Big-Five traits. Third, we 
tested whether intelligence, creativity, meaning-making, 
and the Big-Five traits were necessary for the wisdom com-
ponents using the NCA. Finally, we examined whether 
breakpoints exist in the relations between these variables 
and the wisdom components using segmented regressions. 

Dimension Reduction of Wisdom Variables 

To limit the number of statistical tests and to make our 
conclusions more applicable to the construct of wisdom 
rather than to specific wisdom measures, we conducted a 
PCA with a promax rotation on the eight wisdom measures 
and used the componential scores for subsequent analyses. 
A comparison between the eigenvalues from the PCA (2.16, 
1.34, 1.01, 0.95, 0.82, 0.75, 0.64, and 0.34) and those from a 
parallel analysis with 100 iterations (1.25, 1.16, 1.09, 1.02, 
0.97, 0.91, 0.84, and 0.77) suggested that the first two com-
ponents, together explaining 52.90% of the total variance, 
should be retained. Componential loadings after the pro-
max rotation (Table 4) suggested that the 3DWS and the 
Bremen wisdom paradigm should be excluded from the cal-
culation of componential scores, as neither had loadings 
above .40. These measures were thus also excluded from 
subsequent analyses. The first component comprised the 
SAWS, the ASTI, and the SWIS, whereas the second com-
ponent comprised the Berlin wisdom paradigm and the two 
Grossmann’s wise reasoning tasks. We interpreted the two 
components as representing self-report and performance 
wisdom, respectively. We computed the componential 
scores by unit-weight averaging the standardized wisdom 
measure scores. As necessity effects for individual wisdom 
scales, including the 3DWS and the Bremen wisdom par-
adigm, and some of their subscales may be of interest to 
some researchers, we have reported these effects in Sup-
plemental Materials (Tables S2 and S3) while noting that 
these analyses deviated from the original analytic plan of 
the study and were exploratory. 
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Table 3. Zero-Order Correlations Among Intelligence, Creativity, Meaning-Making, and the Big-Five Personality Traits 

Variable 1 2 3 4 5 6 7 8 

1. Intelligence (WPTQ) − [.24, .46] [.11, .34] [-.07, .17] [.01, .25] [-.03, .21] [-.28, -.05] [.01, .25] 

2. Creativity (AUT) .35** − [.11, .33] [-.09, .14] [-.05, .07] [.02, .25] [-.14, .09] [-.11, .12] 

3. Openness .23** .22** − [-.35, -.13] [.22, .43] [.30, .49] [.28, .47] [-.04, .19] 

4. Emotional Stability -.05 -.02 .24** − [.49, .64] [.33, .52] [.49, .64] [-.16, .06] 

5. Conscientiousness .13* .07 .33** .57** − [.35, .53] [.26, .46] [-.10, .13] 

6. Agreeableness .09 0.14* .40** .43** .44** − [.20, .41] [-.03, .19] 

7. Extraversion -.17 -.02 .38** .57** .37** .31** − [-.20, .02] 

8. Meaning-making .13* .01 .08 -.05 .01 .08 -.09 − 

Note. N = 255-298. Bold face indicates p < .05 after adjusting for multiple comparisons. 
*p < .05. **p < .01. 

Table 4. Componential Loadings of Wisdom Measures and Their Zero-Order Correlations 

C1 C2 Variable 1 2 3 4 5 6 7 8 

.38 .09 1. 3DWS − [.14, .36] [.08, .30] [-.03, .20] [.00, .22] [-.06, .17] [-.13, .10] [-.04, .19] 

.83 .10 2. SAWS .25** − [.54, .68] [.25, .45] [.11, .33] [.10, .31] [-.15, .08] [.07, .29] 

.82 -.11 3. ASTI .19** .62** − [.15, .36] [-.04, .18] [.11, .33] [-.11, .13] [.-.09, .13] 

.61 -.07 4. SWIS .08 .35** .26** − [-.05, .18] [.07, .29] [-.07, .16] [-.12, .11] 

.08 .77 5. Berlin wisdom paradigm .11 .22** .07 .06 − [.04, .27] [.01, .23] [.24, .44] 

.39 .16 6. Bremen wisdom paradigm .05 .21** .22** .18** .16* − [-.12, .12] [-.05, .18] 

-.13 .43 7. Grossmann's wise reasoning: Intergroup conflict -.01 -.03 .00 .04 .12* .00 − [-.02, .20] 

-.05 .78 8. Grossmann's wise reasoning: Interpersonal conflict .08 .18 .02 .00 .35** .07 .09 − 

Note. N = 287. C1 = Component 1; C2 = Component 2. Principal component loadings > .40 are presented in boldface. Zero-order correlations (N = 287-298) and 95% confidence intervals are presented above and below the diagonal, respectively. Boldface indicates p < .05 after 
correcting for multiple comparisons. 
*p < .05. **p < .01. 

What Are the Necessary Conditions for Wisdom? Examining Intelligence, Creativity, Meaning-Making, and the Big-Five Traits

Collabra: Psychology 9

D
ow

nloaded from
 http://online.ucpress.edu/collabra/article-pdf/8/1/33145/497225/collabra_2022_8_1_33145.pdf by guest on 19 Septem

ber 2023



Correlates of Wisdom 

Table 5 presents the correlations among age, intelli-
gence, creativity, meaning-making, the Big-Five traits, in-
dividual wisdom measures, and the wisdom components. 
Consistent with the low correlations among wisdom mea-
sures found by previous research (Glück, 2018), the two wis-
dom components did not significantly correlate with each 
other, r = .11, 95% CI = [-.01, .22], t(287) = 1.83, p = .07. The 
performance wisdom component was uniquely correlated 
with intelligence, creativity, and meaning-making, whereas 
the self-report wisdom component was uniquely correlated 
with emotional stability and extraversion. William’s Tests 
showed that in comparison to the self-report wisdom com-
ponent, the performance wisdom component was signifi-
cantly more strongly correlated with intelligence, t(252) = 
-2.01, p < .05, Cohen’s q = -0.17, but was significantly more 
weakly correlated with openness, t(285) = 5.18, p < .01, Co-
hen’s q = 0.41, conscientiousness, t(285) = 4.23, p < .01, Co-
hen’s q = 0.34, extraversion, t(285) = 7.55, p < .01, Cohen’s q 
= 0.57, agreeableness, t(285) = 5.35, p < .01, Cohen’s q = 0.43, 
and emotional stability, t(285) = 6.59, p < .01, Cohen’s q = 
0.51. The wisdom components did not significantly differ 
in their correlations with creativity, t(283) = -1.21, p = .23, 
Cohen’s q = -0.19, or meaning-making, t(282) = -1.66, p = 
.10, Cohen’s q = -0.13. These findings were partly consistent 
with the meta-analytic evidence that self-report measures 
of wisdom correlate with all of the Big-Five traits, whereas 
performance measures of wisdom only correlate with open-
ness (Dong et al., 2022). 

Necessary Condition Analyses (NCA) 

The necessity effects of intelligence, creativity, meaning-
making, and the Big-Five traits on each of the two wisdom 
components were calculated using both ceiling line tech-
niques and were tested for statistical significance using ap-
proximate permutation tests with 10,000 repetitions (Table 
6). The necessity effect of intelligence on the performance 
wisdom component was significant and moderate in size re-
gardless of the ceiling line technique employed. Because the 
presence of outliers could affect the areas of the empty and 
occupied spaces, which may in turn affect the results of the 
NCA, we conducted the NCA with and without outliers. We 
defined outliers as being 1.5 interquartile range below the 
25% quantile or 1.5 interquartile range above the 75% quan-
tile. Removing the outliers did not affect the significance 
of the necessity effects, with one only exception (openness 
and the performance wisdom component; see below). This 
is in line with the claim that NCA is not sensitive to out-
liers below the ceiling line (Necessary Condition Analysis, 

2022). We thus reported the NCA results based on all data in 
the main text and the NCA results with the outliers removed 
can be found in Supplemental Materials (Table S1). 

The scatterplot (Figure 1a) suggested that intelligence 
was only necessary for the performance wisdom component 
up to a point, an observation we formally tested with seg-
mented regression. For the self-report wisdom component, 
however, intelligence was not necessary. Creativity and 
meaning-making were not necessary for either wisdom 
component. 

Each of the Big-Five traits was necessary for the self-re-
port wisdom component. The necessity effect was small for 
extraversion and moderate for openness, emotional stabil-
ity, conscientiousness, and agreeableness (Table 6). Scat-
terplots (Figure 2d-g) suggested that these findings were 
largely a reflection of the moderate-to-strong positive lin-
ear relations between these traits and the self-report wis-
dom component. None of the Big-Five traits was necessary 
for the performance wisdom component. Specifically, 
agreeableness, emotional stability, extraversion, and con-
scientiousness were not necessary for the performance wis-
dom component according to either ceiling line techniques, 
whereas openness was necessary only according to the CR-
FDH technique, p = .02, 95% CI = [.01, .02]. The difference 
between the techniques could be due to the CR-FDH tech-
nique’s allowance of observations beyond the ceiling line, 
resulting in a larger effect size in comparison to the CE-
FDH technique (Figure 1c). This necessity effect decreased 
in size and was no longer significant after the outliers were 
removed (Table S1). We concluded that openness was not 
necessary for wisdom performance. 

The joint necessity effects of intelligence, creativity, 
meaning-making, and the Big-Five traits on the wisdom 
components are shown in Tables 7 and 8. As can be seen, 
few necessary conditions existed for low-to-medium scores 
on either wisdom component; however, more variables be-
came necessary for high scores (80.0% and above) on the 
wisdom components. High scores on the performance wis-
dom component required relatively higher levels of intel-
ligence and creativity, whereas high scores on the self-re-
port wisdom component required relatively higher levels on 
the Big Five. A non-trivial level of meaning-making only 
became necessary for maximal scores on the wisdom com-
ponents, scores that very few participants reached in our 
sample. It should be noted that estimates from the bottle-
neck analyses might not be reliable as only a small number 
of participants scored above 80.0% on the wisdom compo-
nents (28 for the performance wisdom component and 33 
for the self-report wisdom component), necessitating repli-
cation studies with larger sample sizes. 
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Table 5. Zero-Order Correlations Among Cognitive Abilities, Big-Five Traits, Meaning-Making, Wisdom Measures, and Wisdom Components 

3DWS SAWS ASTI SWIS 
Berlin wisdom 

paradigm 
Bremen wisdom 

paradigm 

Grossmann's wise 
reasoning: 
Intergroup 

Grossmann's wise 
reasoning: 

Interpersonal 
Self-report wisdom 

component 

Performance 
wisdom 

component 

r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI 

1. 
Intelligence (WPT-
Q) 

.03 
[-.10, 
.15] 

.08 
[-.04, 
.20] 

-.02 
[-.14, 
.10] 

-.13* 
[-.24, 
-.01] 

.22** 
[.11, 
.34] 

.09 
[-.03, 
.21] 

.00 
[-.12, 
.13] 

.14* 
[.01, 
.25] 

-.03 
[-.15, 
.09] 

.14* 
[.02, 
.26] 

2. Creativity (AUT) .01 
[-.11, 
.12] 

0.19** 
[.08, 
.30] 

.03 
[-.08, 
.03] 

.01 
[-.10, 
.13] 

.17** 
[.05, 
.27] 

.08 
[-.03, 
.20] 

.09 
[-.03, 
.20] 

.16** 
[.05, 
.27] 

.10 
[-.01, 
.21] 

.19** 
[.08, 
.30] 

3. Openness .20** 
[.08, 
.30] 

.61** 
[.53, 
.68] 

.36** 
[.26, 
.46] 

.23** 
[.12, 
.34] 

.25** 
[.14, 
.36] 

.14* 
[.03, 
.25] 

-.04 
[-.16, 
-.04] 

.13* 
[.02, 
.25] 

.52** 
[.43, 
.59] 

.16* 
[.04, 
.27] 

4. 
Emotional 
stability 

.12* 
[.01, 
.24] 

.36** 
[.26, 
.46] 

.56** 
[.11, 
.64] 

.22** 
[.11, 
.33] 

.03 
[-.09, 
.14] 

.23** 
[-.23, 
.34] 

.04 
[-.08, 
.15] 

-.00 
[-.11, 
.12] 

.49** 
[.40, 
.57] 

.03 
[-.09, 
.14] 

5. Conscientiousness .15* 
[.04, 
.26] 

.40** 
[.31, 
.50] 

.45** 
[.35, 
.53] 

.18** 
[.07, 
.29] 

.20** 
[.09, 
.31] 

.16* 
[.05, 
.27] 

.03 
[-.08, 
.15] 

.07 
[-.05, 
.18] 

.44** 
[.34, 
.53] 

.14* 
[.02, 
.25] 

6. Agreeableness .18** 
[.07, 
.29] 

.52** 
[.43, 
.60] 

.52** 
[.43, 
.60] 

.31** 
[.20, 
.41] 

.27** 
[.16, 
.37] 

.14* 
[.03, 
.25] 

.02 
[-.09, 
.02] 

.19** 
[.08, 
.30] 

.58** 
[.50, 
.65] 

.22** 
[.11, 
.33] 

7. Extraversion .11 
[-.01, 
.22] 

.39** 
[.29, 
.48] 

.45** 
[.35, 
.54] 

.29** 
[.19, 
.39] 

-.01 
[-.13, 
.10] 

.14 
[.03, 
.25] 

-.03 
[-.15, 
-.03] 

-.05 
[-.16, 
.07] 

.48** 
[.39, 
.57] 

-.04 
[-.16, 
.07] 

8. Meaning-making .04 
[-.07, 
.16] 

.16* 
[.04, 
.27] 

.04 
[-.08, 
.15] 

-.06 
[-.17, 
.06] 

.20** 
[.09, 
.31] 

.04 
[-.08, 
.15] 

.00 
[-.08, 
.16] 

.17** 
[.06, 
.28] 

.06 
[-.06, 
.17] 

.19** 
[.08, 
.30] 

Note. N = 254-298. Bold face indicates p < .05 after adjusting for multiple comparisons. 
*p < .05. **p < .01. 
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Table 6. Results of Necessary Condition Analyses 

Independent variable Dependent variable d p-value* 

CE-FDH CR-FDH CE-FDH CR-FDH 

Intelligence (WPT-Q) Performance wisdom component .179 .161 .011 [.008, .013] .041 [.037, .045] 

Self-report wisdom component .094 .083 .203 [.196, .211] .235 [.227, .243] 

Creativity (AUT) Performance wisdom component .043 .051 .113 [.107, .119] .155 [.148, .162] 

Self-report wisdom component .040 .035 .187 [.179, .195] .399 [.390, .409] 

Meaning-making Performance wisdom component .020 .017 .352[.343, .362] .291[.283, .300] 

Self-report wisdom component .012 .006 .719[.710, .728] .720[.711, .729] 

Openness Performance wisdom component .116 .183 .372 [.363, .382] .016 [.014, .019] 

Self-report wisdom component .270 .264 .000 [.000, .000] .000 [.000, .000] 

Emotional stability Performance wisdom component .076 .064 .376 [.367, .386] .494 [.484, .504] 

Self-report wisdom component .192 .180 .000 [.000, .000] .000 [.000, .000] 

Conscientiousness Performance wisdom component .195 .181 .133 [.127, .140] .098 [.092, .104] 

Self-report wisdom component .277 .275 .000 [.000, .000] .000 [.000, .000] 

Agreeableness Performance wisdom component .135 .106 .500 [.491, .510] .630 [.621, .640] 

Self-report wisdom component .262 .257 .000 [.000, .000] .000 [.000, .000] 

Extraversion Performance wisdom component .030 .033 .753 [.745, .761] .657 [.647, .666] 

Self-report wisdom component .131 .142 .000 [.000, .000] .000 [.000, .000] 

Note. Statistical significance of necessity effects were calculated by comparing the observed necessity effect to a distribution of necessity effects generated from permutations of shuffled, uncorrelated X and Y values, a process known as approximate permutation tests (Dul et 
al., 2020), resulting in approximate p-values associated with 95% confidence intervals (presented in square brackets). Bold face indicates p-value estimates smaller than .050. 
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Figure 1. Scatterplots with Performance Wisdom Component as the Outcome and NCA Ceiling Lines 
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Figure 2. Scatterplots with the Self-Report Wisdom Component as the Outcome and NCA Ceiling Lines 
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Table 7. Bottleneck Analysis for the Performance Wisdom Component 

Performance wisdom 
component 

Intelligence Creativity 
Meaning-

making Openness 
Conscientious-

ness Extraversion Agreeableness 
Emotional 

stability 

(% range) (% range) (% range) (% range) (% range) (% range) (% range) (% range) 

(% range) CE CR CE CR CE CR CE CR CE CR CE CR CE CR CE CR 

0 NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN 

10 NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN 

20 NN NN NN NN NN NN 4.4 NN NN NN NN NN NN NN NN NN 

30 NN NN NN NN NN NN 4.4 NN NN NN NN NN NN NN NN NN 

40 8.0 NN NN NN NN NN 4.4 NN NN NN NN NN NN NN NN NN 

50 24.0 8.7 NN NN NN NN 4.4 NN NN NN NN NN NN NN NN NN 

60 24.0 17.8 5.0 NN NN NN 4.4 9.0 27.7 12.5 NN NN 27.1 NN NN NN 

70 28.0 26.9 5.0 NN NN NN 4.4 27.1 29.8 28.3 NN NN 27.1 11.0 NN NN 

80 32.0 35.9 5.8 10.4 NN NN 4.4 45.2 29.8 44.1 NN NN 27.1 26.4 NN NN 

90 40.0 45.0 11.6 23.7 16.7 NN 42.2 63.4 70.2 59.9 14.6 5.2 27.1 41.9 41.7 29.2 

100 64.0 54.1 41.0 37.1 50.0 42.7 100.0 81.5 74.5 75.7 72.9 61.0 68.8 57.3 68.8 82.3 

Note. Numbers represent the percentage of the range of each variable. CE = CE-FDH; CR = CR-FDH; NN = Not Necessary. 
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Table 8. Bottleneck Analysis for the Self-Report Wisdom Component 

Self-report wisdom 
component 

Intelligence Creativity 
Meaning-

making Openness 
Conscientious-

ness Extraversion Agreeableness 
Emotional 

stability 

(% range) (% range) (% range) (% range) (% range) (% range) (% range) (% range) 

(% range) CE CR CE CR CE CR CE CR CE CR CE CR CE CR CE CR 

0.0 NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN 

10.0 NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN 

20.0 NN NN NN NN NN NN 4.4 NN NN NN NN NN NN NN NN NN 

30.0 NN NN NN NN NN NN 4.4 NN 21.3 NN NN NN 6.2 NN NN NN 

40.0 NN NN NN NN NN NN 4.4 NN 21.3 NN NN NN 6.2 NN NN NN 

50.0 NN NN NN NN NN NN 4.4 13.1 21.3 11.5 NN NN 6.2 7.8 6.2 NN 

60.0 NN NN 3.0 2.5 NN NN 26.7 28.5 29.8 28.6 10.4 NN 6.2 25.1 6.2 4.3 

70.0 12.0 NN 4.7 5.5 NN NN 40.0 43.9 34.0 45.7 14.6 3.7 47.9 42.4 27.1 24.6 

80.0 12.0 15.4 10.0 8.5 NN NN 53.3 59.3 34.0 62.7 14.6 32.7 58.3 59.6 27.1 44.9 

90.0 44.0 38.9 14.4 11.6 NN NN 73.3 74.7 91.5 79.8 60.4 61.7 91.7 76.9 70.8 65.2 

100.0 64.0 62.4 14.4 14.6 25.0 25.0 100.0 90.0 93.6 96.9 93.8 90.7 97.9 94.2 95.8 85.5 

Note. Numbers represent the percentage of the range of each variable. CE = CE-FDH; CR = CR-FDH; NN = Not Necessary. 
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Table 9. Results of Segmented Regressions 

Independent variable Dependent variable Breakpoint (ψestimated) Slope before the breakpoint Slope after the breakpoint 

Estimate SE p b 95% CI t b 95% CI t 

Intelligence Performance wisdom component 21.019 1.88 .059 0.096 [0.019, 0.172] 2.469 -0.000 [-0.023, 0.022] -0.033 

Self-report wisdom component 19.000 2.081 .041* 0.091 [-0.002, 0.183] 1.929 -0.023 [-0.047, 0.001] -1.881 

Creativity Performance wisdom component -1.244 0.462 .757 1.429 [-4.625, 7.482] 0.465 0.146 [0.047, 0.245] 2.895 

Self-report wisdom component 1.941 0.590 .164 0.141 [0.018, 0.265] 2.250 -0.575 [-1.399, 0.249] -1.373 

Meaning-making Performance wisdom component 1.176 0.397 .054 -0.142 [-0.432, 0.149] -0.960 0.260 [0.113, 0.408] 3.475 

Self-report wisdom component 1.667 0.505 .116 -0.117 [-0.348, 0.115] -0.991 0.239 [0.022, 0.457] 2.163 

Openness Performance wisdom component 4.750 0.224 .912 0.166 [0.049, 0.283] 2.793 -0.745 [-2.772, 1.281] -0.724 

Self-report wisdom component 1.313 0.018 .392 18.896 [-4.099, 41.890] 1.617 0.478 [0.376, 0.579] 9.226 

Emotional stability Performance wisdom component 2.916 0.857 .674 -0.094 [-0.370, 0.183] -0.668 0.081 [-0.068, 0.231] 1.069 

Self-report wisdom component 1.250 0.180 .809 2.616 [-1.780, 7.012] 1.171 0.390 [0.301, 0.480] 8.614 

Conscientiousness Performance wisdom component 4.417 0.307 .404 0.181 [0.035, 0.327] 2.440 -0.310 [-0.993, 0.373] -0.893 

Self-report wisdom component 2.122 0.337 .315 1.550 [-0.100, 3.200] 1.849 0.388 [0.283, 0.493] 7.276 

Agreeableness Performance wisdom component 3.627 0.345 .193 0.392 [0.151, 0.632] 3.210 -0.001 [-0.260, 0.259] -0.006 

Self-report wisdom component 1.755 0.351 .799 -0.327 [-2.003, 1.349] -0.384 0.624 [0.517, 0.731] 11.485 

Extraversion Performance wisdom component 2.917 0.754 .772 -0.126 [-0.348, 0.096] -1.119 0.053 [-0.130, 0.236] 0.573 

Self-report wisdom component 4.679 0.941 .598 0.401 [0.308, 0.494] 8.493 1.062 [-3.325, 5.448] 0.476 

Note. When the relationships between the variables were linear, the estimates fluctuated slightly between different runs. In all such cases, the fluctuations did not affect or invalidate the inferences we made in the article. 
*p < .05. 
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Segmented Regressions 

Segmented regressions were conducted with the sample 
average of each independent variable as the guessed break-
point (ψguessed). The empirically determined breakpoints 
(ψestimated) were tested for statistical significance using a 
two-tailed Davies test (Davies, 1987) with α = .05 and K = 
10, following recommendations (Muggeo, 2008). Results are 
presented in Table 9. 

Performance Wisdom Component 

No significant breakpoint was found in the relation be-
tween intelligence and the performance wisdom compo-
nent. Although the slope between intelligence and the per-
formance wisdom component was positive before the 
estimated breakpoint and non-significant after it, this 
change was not statistically significant (Table 9), possibly 
due to inadequate sample size. Creativity, meaning-mak-
ing, and the Big-Five traits also did not show significant 
breakpoints in their relations with the performance wisdom 
component. Scatterplots (Figures 1b-h) showed that these 
variables were either unrelated to the performance wisdom 
component or had linear relationships with it, suggesting 
that segmented regressions were unsuitable for modeling 
these relations. Indeed, some of these models did not con-
verge and had breakpoint estimates that failed to stabilize 
despite a large number of iterations (1000). 

Self-Report Wisdom Component 

A significant breakpoint was found in the relation be-
tween intelligence and the self-report wisdom component, 
ψestimated = 19.00, SE = 2.08, p = .041 (Table 9). The break-
point was slightly lower than the estimated population av-
erage of WPT-Q performance (Wonderlic, Inc., 2004). The 
slope was positive before the breakpoint and negative after 
it, though neither slope significantly differed from zero. For 
the relations between the self-report wisdom component on 
the one hand and creativity, meaning-making, and the Big-
Five traits on the other, both the analyses and the scatter-
plots (Figures 2b-h) suggested that segmented regressions 
were unsuitable models. Again, the breakpoint estimates 
failed to stabilize after 1000 iterations for many of these 
models, with some failing to converge. 

Discussion 

Characteristics such as intelligence, creativity, meaning-
making, and the Big-Five traits have been conceptualized 
as conditions or resources for wisdom. The current study is 
the first to formally test one way in which this postulation 
might be true by examining whether these characteristics 
were necessary for wisdom. We found that the necessary 
conditions to wisdom largely depended on how wisdom was 
operationalized: intelligence was necessary for wisdom per-
formance whereas the Big-Five personality traits were nec-
essary for self-reported wisdom. In addition to hypotheses 
of necessity, we also examined whether threshold levels of 
cognitive and personality characteristics existed such that 
the characteristics positively predicted wisdom before the 

Figure 3. Segmented Regression of the Self-Report 
Wisdom Component on Intelligence 

Note. The statistically significant breakpoint from the segmented regression of 
intelligence on the self-report wisdom component is illustrated by a dashed line 
(95% CI of the breakpoint is illustrated by two dotted lines). Regressions before 
and after the breakpoint are plotted as solid lines. 

threshold but ceased to predict wisdom after the threshold. 
Using segmented regression, we did not detect any thresh-
olds that fit this definition. 

Necessary Conditions for Wisdom 

We found that the necessary conditions for wisdom 
largely depended on the form of wisdom in question. Intel-
ligence was the only necessary condition for wisdom perfor-
mance. Specifically, a score above 20 on the WPT-Q, which 
was close to the population average on the test (Wonderlic, 
Inc., 2004), was necessary for scoring above average on the 
performance wisdom component (i.e., a component score 
above 1.0). However, although the association between wis-
dom and intelligence was positive before the estimated 
breakpoint at 21 and negative after it, this breakpoint was 
not statistically significant, possibly due to inadequate 
sample size. The threshold hypothesis was thus not sup-
ported. We conclude that while intelligence is a necessary 
condition for the kind of wisdom captured by the perfor-
mance wisdom component, more empirical evidence is 
needed before any conclusions can be drawn about the 
threshold hypothesis. For self-reported wisdom, however, 
intelligence was not necessary. Although a significant 
breakpoint existed in the relation between intelligence and 
the self-report wisdom component, the slopes before and 
after the breakpoint were not significantly different from 
zero. It is possible that the slopes would be statistically sig-
nificant with larger sample sizes; alternatively, the statis-
tical significance of the breakpoint could indicate a Type I 
error. Future research with larger sample sizes should thus 
be conducted to cross-validate the results. We concluded 
that while intelligence might be required for wisdom per-
formance, it was not necessary for self-reported wisdom. 
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In contrast to intelligence, the Big-Five personality traits 
were necessary for self-reported wisdom, but not for wis-
dom performance. The threshold hypothesis was not sup-
ported for any of the traits, suggesting that the relation-
ships between these traits and the self-report wisdom 
component were linear. There are at least two ways to in-
terpret the finding that the Big-Five personality traits were 
necessary for high scores on the self-report wisdom com-
ponent. First, the findings might corroborate the proposi-
tion that wisdom is an adaptive configuration of personality 
characteristics (e.g., Ardelt et al., 2019). This proposition 
has mainly been espoused by researchers who have devel-
oped and routinely used self-report measures of wisdom. If 
this proposition is true, it would explain our findings. 

Alternatively, the strong correlations between the Big-
Five traits and the self-report wisdom component could be 
due to common method variance, which would suggest that 
necessity effects pertained to the self-report method (i.e., 
it was necessary to score high on one self-report measure 
in order to score high on another) rather than to the con-
structs (i.e., it was necessary to be high on a trait in order 
to be high on wisdom). Although similarity in measurement 
method does not automatically lead to inflated correlations 
(e.g., Spector, 2006), measures sharing similar methods can 
be prone to similar systematic biases, which in turn can in-
flate the correlation between them. For instance, meta-an-
alytic studies have demonstrated that social desirability is a 
systematic response bias that is correlated with emotional 
stability, extraversion, conscientiousness (Ones et al., 1996) 
and self-report wisdom measures (Dong et al., 2022), sug-
gesting that it could have contributed to the differences be-
tween the wisdom components in the current study. How-
ever, as social desirability was not measured, we could not 
confirm whether it had indeed led to inflated correlations. 
Future studies should thus re-examine whether the Big-
Five personality traits constitute necessary conditions for 
self-reported wisdom while ruling out the effect of common 
method variance. This can be achieved in at least two ways. 
First, common method variance can be statistically con-
trolled. One way to achieve this is by measuring systematic 
response biases (e.g., social desirability) that affect both 
self-report wisdom measures and measures of the Big-Five 
personality traits. Systematic response biases (e.g., halo) 
can also be modelled and controlled for using statistical 
techniques such as structural equation modeling. Alterna-
tively, methods other than self-report, such as informant 
reports, can be used to assess the Big-Five personality 
traits. 

Non-Necessary Predictors of Wisdom 

Our findings further suggest that while some character-
istics, such as creativity and meaning-making, are corre-
lated with wisdom, they are not necessary conditions for it. 
Of these constructs, meaning-making has been theorized 
as a resource for wisdom (e.g., Glück et al., 2019). It is 
important to note that the findings of the current study 
do not rule out this possibility, as not all resources are 
necessary conditions. For instance, it is possible that the 
absence of meaning-making can be compensated by the 
presence of another resource, or that rather than being a 

necessary condition for wisdom, meaning-making may be 
a sufficient condition (i.e., it is impossible to be unwise if 
one has a strong tendency to make meaning). Future studies 
should therefore explore the ways in which meaning-mak-
ing serves as a resource for wisdom. 

Interpreting the Wisdom Components 

It is important to note that although we interpreted the 
two wisdom components as representing performance and 
self-report wisdom, there are alternative interpretations. 
One such interpretation is to consider the components as 
representing general wisdom and personal wisdom. General 
wisdom refers to insights into life in general; it is the kind 
of wisdom that manifests when advising others. Personal 
wisdom refers to insights into one’s own life. The measures 
constituting the self-report wisdom component are all per-
sonal wisdom measures, whereas the measures constituting 
the performance wisdom component are all general wisdom 
measures. This perfect overlap makes it difficult to evaluate 
the appropriateness of either interpretation. In favor of the 
personal vs. general wisdom interpretation are the compo-
nential loadings of the Bremen wisdom paradigm and the 
3DWS, the two measures that did not meet the .40 cut-
off to be included in either component. Specifically, both 
measures assess personal wisdom and loaded more strongly 
on the self-report wisdom component (.39 and .38, respec-
tively) than on the performance wisdom component (.16 
and .09, respectively). However, as these loadings were low, 
we concluded that the evidence for the two components 
representing general and personal wisdom was not strong. 
Furthermore, if the self-report wisdom component actually 
represented personal wisdom, then it should have been 
more strongly correlated with meaning-making, as the 
lessons and insights learnt through one’s experiences 
should lead to more personal wisdom by transforming how 
one interacts with the world. However, meaning-making 
was instead more strongly correlated with the performance 
wisdom component and had no significant correlation with 
the self-report wisdom component, a pattern of results that 
is more in line with the self-report vs. performance inter-
pretation of the components than with the personal vs. 
general wisdom interpretation. 

Limitations and Future Directions 

The current study has several limitations, all of which 
can inform directions for future investigations. First, the 
current study only offers preliminary insights that should 
be replicated. Specifically, the current study’s frequentist 
approach to statistical inferences necessitates replications 
to ensure that the Type I error rate is on par with the alpha 
level (e.g., Mayo, 2018). Furthermore, the current study 
might be underpowered to detect the necessity effects and 
changes in slope, as the sample size was planned based on 
the magnitude of small-to-medium effect sizes commonly 
found in personality and social psychology, rather than on 
the magnitudes of necessity effects and changes in slopes, 
as we had no way to reasonably estimate the latter before-
hand. Future replications of the current study could use 
simulations to determine the sample size needed to detect 
the effect sizes found in the current study. 
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Second, the results of the current study might be de-
pendent on the principal components extracted, suggesting 
that replication studies will have different results if differ-
ent wisdom components are extracted. Of concern is the 
fact that two commonly used measures of wisdom, the 
3DWS and the Bremen wisdom paradigm, were excluded 
from the analyses that informed the key conclusions due to 
low componential loadings. As the 3DWS and the Bremen 
wisdom paradigm are prominent wisdom measures that 
meaningfully contribute to the discourse on the definition 
and operationalization of wisdom, not including these mea-
sures may limit the generalizability of the current findings 
to the construct of wisdom. Findings of the current study 
should thus be corroborated by other datasets before more 
definite conclusions can be drawn regarding the necessary 
conditions for wisdom. 

Third, the current study measured intelligence using the 
WPT-Q, which could not distinguish between crystallized 
and fluid intelligence. The WPT-Q was chosen as it was 
the only reliable, valid, and cost-effective instrument suit-
able for online, unsupervised administration. However, as 
crystallized intelligence, or the knowledge of the world and 
learnt operations, has been shown to be more strongly as-
sociated with wisdom than fluid intelligence, or the general 
ability to solve novel problems that is independent of learn-
ing (e.g., Dong et al., 2022; Glück et al., 2013; Grossmann 
et al., 2012; Mickler & Staudinger, 2008; Pasupathi et al., 
2001; Staudinger et al., 1997), the inability to distinguish 
between the two aspects of intelligence limits the scope of 
the current study. Future studies should further explore the 
necessity of intelligence for wisdom by examining fluid and 
crystallized intelligence separately. 

Fourth, in order to limit the length of the study protocol 
and avoid participant fatigue, meaning-making was only 
measured for one specific situation. It is possible that this 
one state measure of meaning-making might not accurately 
reflect participants’ general tendencies to make meaning 
out of life experiences or represent individual differences 
in the construct. This may then affect our ability to detect 
significant necessity effects of meaning-making on wisdom. 
Future studies should thus re-examine the necessity of 
meaning-making for wisdom using measures that can bet-
ter reflect individuals’ general tendencies to make meaning 
and individual differences in the construct. 

Fifth, findings of the current study should be interpreted 
as probabilistic and not categorical. Given that the current 
study examined a sample drawn from the population, not 
the population itself, significant necessity effects indicated 
that high levels of wisdom were relatively unlikely, but not 
impossible, with low levels of certain cognitive and person-
ality characteristics. It is thus incorrect to conclude based 
on the present findings that low levels of these characteris-
tics categorically preclude one from being wise. 

Finally, the cross-sectional nature of the data and the 
statistical analyses employed dictate that the current study 
is unable to offer any insights into the causal relationships 
between the cognitive and personality variables on the one 
hand and wisdom on the other hand. Specifically, neither 
the NCA nor the segmented regression analysis make any 
causal assumptions and their results cannot be used to draw 
causal conclusions. Furthermore, in logic, the statement 

that one variable is a necessary condition for another vari-
able is not a statement of causal relations. Given the nature 
of its data and analytical techniques, therefore, the results 
of the current study should not be interpreted as indicating 
that the possession of certain cognitive and personality 
characteristics causes, or even temporally proceeds, wis-
dom attainment. Instead, results of the present study sim-
ply suggest that low levels of certain cognitive and per-
sonality characteristics are associated with a low (but not 
zero) probability of having high levels of wisdom. We ac-
knowledge, however, that when researchers discuss intelli-
gence and certain personality traits as necessary conditions 
for wisdom, the implication is often that these conditions 
are necessary because they are resources that can facilitate 
wisdom development and manifestation. While findings of 
the current study are consistent with this view, they cannot 
speak to the causal implications of it. 

Conclusion 

The current study offers initial insights into the condi-
tions that might be necessary for wisdom attainment. We 
found that the necessary conditions to wisdom varied de-
pending on how wisdom was measured. Specifically, intelli-
gence was necessary for wisdom performance, whereas the 
Big-Five traits were necessary for self-reported wisdom. We 
note that these insights are preliminary and need to be 
replicated by future studies. Future studies should also ex-
plore other ways, beyond necessity, through which wisdom 
correlates might be associated with wisdom, such as suffi-
ciency and causality. 
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