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Abstract: Curiosity is a basic driver for learning and development. It has been conceptualized as a desire for new information and knowledge
that motivates people to explore their physical and social environment. This raises the question of whether curiosity facilitates the acquisition
of knowledge. The present study (N = 100) assessed epistemic curiosity and general knowledge as well as fluid intelligence (i.e., reasoning
ability, processing speed, memory) in a student sample. The results indicate that epistemic curiosity is moderately related to knowledge (r =
.24) and reasoning ability (- = .30). None of the fluid intelligence measures did moderate the relationship between curiosity and knowledge
(interaction terms B < |.08]). Rather, reasoning ability mediated the relationship between epistemic curiosity and general knowledge (indirect
effect: B = .10, p < .05). The findings suggest that epistemic curiosity facilitates the acquisition of knowledge by promoting reasoning. One
might speculate that epistemically curious individuals enrich their environment, which in turn enhances their cognitive ability.

Keywords: epistemic curiosity, knowledge, crystallized intelligence, fluid intelligence, reasoning

Curiosity has been considered a driving force in human
development and learning (e.g., Baumeister, 2005; Berg
& Sternberg, 1985; Kidd & Hayden, 2015; Oudeyer et al.,
2016; Schneider & Schmalt, 2009). In psychology, it has
been conceptualized as a desire for new information and
experience that motivates people to explore their physical
and social environment (Berlyne, 1954, 1966; Litman &
Spielberger, 2003; Renner, 2006). However, although all
humans have a desire for new information and knowledge,
people differ in the strength of that desire and the resulting
exploratory behavior (e.g., Loewenstein, 1994; Schneider &
Schmalt, 2009; Spielberger & Starr, 1994). In addition,
intelligence may interplay with curiosity and explo-
ration, leading to learning and accumulating knowledge
(Ackerman, 1996). Therefore, the present research focuses
on the question of whether interindividual differences in
curiosity are related to interindividual differences in general
knowledge and how fluid intelligence influences this
relationship.

Epistemic Curiosity

The concept of curiosity has been refined by considering
the stimuli that elicit curiosity (e.g., Berlyne, 1954, 1966,
1978; Collins et al., 2004; Litman & Pezzo, 2007; Litman
& Spielberger, 2003; Renner, 2006). Accordingly, Berlyne
(1954, 1966, 1978) drew a distinction between perceptual
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and epistemic curiosity. Perceptual curiosity refers to a desire
for a new perceptual experience evoked by new, complex,
or ambiguous patterns of sensory stimulation (e.g., a line
drawing depicting a lion with an elephant’s head). In
contrast, epistemic curiosity refers to a desire to acquire
new knowledge elicited by new and complex ideas or con-
ceptual ambiguities (e.g., unanswered questions, stories
with a surprising end; Berlyne, 1954, 1966; Berlyne &
Frommer, 1966).

In addition, Berlyne classified curiosity behavior (i.e.,
exploratory behavior) according to the curiosity-triggering
situation (Berlyne, 1966, 1978). That is, diversive curiosity
arises in situations that are poor in stimulation. Accordingly,
exploratory behavior is directed at satisfying an unspecific
desire for stimulation. Specific curiosity is triggered by
concrete circumstances that are characterized by novelty,
complexity, ambiguity, and/or uncertainty; that is, the indi-
vidual lacks specific information to understand the situation
or the issue. Accordingly, exploratory behavior is directed at
the acquisition of the missing information (e.g., Schneider
& Schmalt, 2009).

Based on Berlyne’s distinction, contemporary measures
of epistemic curiosity differentiate between diversive and
specific epistemic curiosity (Litman & Spielberger, 2003).
Diversive epistemic curiosity refers to seeking out situations
that have the potential to be interesting; specific epistemic
curiosity refers to the extent of exploratory behavior to
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learn more about and understand a situation (Litman &
Spielberger, 2003; Mussel 2013a). This classification is
related to a more recent one by Litman (2008), defining
the interest-type (incl. positive feelings arising from explo-
ration and seeking diverse information) and the depriva-
tion-type of epistemic curiosity (incl. aversive feelings
arising from knowledge gaps to be dissolved by specific
information).

Epistemic curiosity may affect the acquisition of
knowledge through different pathways. First, epistemically
curious individuals might be more likely actively seeking
out new environments and situations to satisfy their “thirst
of knowledge” (Berlyne, 1966; Loewenstein, 1994). Being
in new environments and situations increases the opportu-
nity to learn. Second, once exposed to a situation, curious
individuals might be more attentive, apply a higher amount
of exploratory behavior and/or apply more comprehensive
exploratory behavior (e.g., Reeve & Nix, 1997; Trudewind,
2000). Accordingly, research has shown that more curious
individuals display an enhancement of anticipatory gaze
(Baranes et al., 2015), tend to ask more questions (Jirout
& Klahr, 2020; Peters, 1978), and show more informa-
tion-seeking behavior (Hardy et al., 2017; Harrison et al.,
2011; Jach et al.,, 2021; Jani & Hwang, 2016; Kang et al.,
2009; Litman et al., 2005). Some studies on state curiosity
found that individuals are even willing to spend resources
(Kang et al., 2009) and undergo electric shocks to explore
and consequently satisfy their curiosity (Lau et al., 2020). In
the academic context, research shows that students scoring
higher on epistemic curiosity tend to use more deep learn-
ing approaches (Binu et al., 2020; Richards et al., 2013) as
well as more engagement (Vracheva et al., 2020). Taken
together, seeking out new environments, being more atten-
tive, and exploring more and more comprehensively might,
in turn, also increase the probability of gaining new infor-
mation. Thus, it is plausible to assume that interindividual
differences in epistemic curiosity are related to interindivid-
ual differences in general knowledge.

Fluid Intelligence, Investment Traits,
and Acquisition of Knowledge

In his Investment Theory, Cattell (1963, 1987) suggests that
knowledge, as one aspect of crystallized intelligence,
depends on the investment of fluid intelligence. He postu-
lated that fluid intelligence (g¢ largely depends on biologi-
cal functioning, whereas g. (i.e., the totality of knowledge
and skills) accrues from the investment of g¢ over time
and is influenced by educational experience (Cattell,
1987; Lechner et al,, 2019). Accordingly, research consis-
tently shows that measures of fluid intelligence are associ-
ated with measures of crystallized intelligence (e.g., Brandt
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et al., 2020; Lechner et al., 2019; O’Connell, 2018; Von
Stumm, Hell, et al., 2011). Although Cattell (1987) held that
the level of crystallized intelligence was also affected by
personality influences, he did not elaborate on how person-
ality impacts the development of g. (Lechner et al.,, 2019).
More recent investment theories underline the importance
of personality traits (Ackerman, 1996; Gatzka & Hell, 2018;
Von Stumm & Ackerman, 2013; Von Stumm, Chamorro-
Premuzic, et al., 2011; Ziegler et al., 2012).

Based on Cattells idea’s, Ackerman (1996) introduced his
intelligence-as-process, personality, interest, and intelligence-as-
knowledge (PPIK) model. According to the model, not only
intelligence-as-process (similar to gg) contributes to the devel-
opment of intelligence-as-knowledge (similar to g.) but also
so-called investment traits (Ackerman, 1996; Von Stumm
& Ackerman, 2013). Investment traits are defined as “stable
individual differences in the tendency to seek out, engage
in, enjoy, and continuously pursue opportunities for effort-
ful cognitive activity” (Von Stumm, Chamorro-Premuzic,
et al., 2011, p. 225). Thus, investment traits refer to the pro-
clivity to seize learning opportunities, thereby guiding how,
when, and where individuals invest their fluid intelligence
(i.e., intelligence-as-process) to develop crystallized intelli-
gence (Le., intelligence-as-knowledge; Von Stumm &
Ackerman, 2013). A recent review and meta-analysis iden-
tified 34 investment traits demonstrating that epistemic
curiosity is only one of numerous investment traits (Von
Stumm & Ackerman, 2013).

In line with the notion of the PPIK model, in the meta-
analysis of Von Stumm and Ackerman (2013), investment
traits showed positive correlations with different measures
of crystallized intelligence (e.g., college entry test, knowl-
edge test, academic performance). Aggregated coefficients
ranged from nearly zero to a maximum value of above
.55 (Von Stumm & Ackerman, 2013). Looking at specific
traits, the coefficients for Need for Cognition varied between
p =.20 and p = .33, for Typical Intellectual Engagement (TIE)
between p = .21 and p = .38 (see also Von Stumm, Hell,
et al., 2011), and for Openness to Experience-Ideas between
p = .08 and p = .55 (see also Gatzka & Hell, 2018). For
Curiosity/Academic Curiosity in relation to crystallized intel-
ligence tests, the aggregated coefficient was small (p = .11),
and in relation to academic performance, it was a small to
moderate effect (p = .22; Von Stumm & Ackerman, 2013).

Likewise, studies dealing with the effect of dispositional
curiosity in children and adults provide evidence that
curiosity is associated with markers of crystallized intelli-
gence. That is, curious children gained more knowledge
in learning sessions (Arnone et al, 1994; Van Schijndel
et al.,, 2018) and scored higher on scholastic achievement
tests (Alberti & Witryol, 1994; Raine et al., 2002; Shah
et al., 2018). Research in the work context shows that
dispositional epistemic curiosity is positively related to
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learning measured by supervisors’ ratings (Hassan et al.,
2015), self-reported socialization-related learning (Reio &
Callahan 2004), training performance (Mussel et al.,
2012), vocational school grades (Mussel, 2013a), and intel-
ligence test measuring g. (Dellenbach & Zimprich, 2008;
Mussel, 2013a; Von Stumm & Deary, 2012).

Additionally, learning, retention and memory, and thus,
the acquisition of knowledge, is related to the momentary
state of curiosity (Gruber et al., 2019; Gruber & Ranganath,
2019; Kang et al., 2009). More specifically, these studies
have shown that answers to trivia questions that elicited
high levels of curiosity were better remembered in an imme-
diate as well as delayed memory test (e.g., Gruber &
Ranganath, 2019; Kang et al., 2009; Swirsky et al., 2021).
In some studies, also incidental information presented
during curiosity states was remembered better (Murphy
et al., 2021; Paradowski, 1967; but see Swirsky et al., 2021).

The Openness-Fluid-Crystallized-Intelligence (OCFI) model
by Ziegler and colleagues (2012) outlined in more detail
how investment traits (in the model: Openness) and fluid
intelligence co-shape the development of crystallized intel-
ligence. According to the model, from an immediate per-
spective, Openness and fluid intelligence interact in their
influence on crystallized intelligence. From a developmen-
tal perspective, two mediational pathways are suggested:
it is proposed that Openness affects crystallized intelligence
via fluid intelligence (Environmental Enrichment Hypothesis)
and, vice versa, that fluid intelligence affects openness
(Environmental Success Hypothesis).

Research investigating interactional effects between
investment traits and fluid intelligence had inconsistent
findings (Bergold & Steinmayr, 2018; Heaven & Ciarrochi,
2012; Lechner et al., 2019; Zhang & Ziegler, 2015; Ziegler
et al., 2012). Heaven and Ciarrochi found a synergistic
effect showing that higher openness/intellect was associ-
ated with higher grades but only for those with higher intel-
ligence. Instead, Ziegler and colleagues (Zhang & Ziegler,
2015; Ziegler et al, 2012) found compensatory effects
between fluid intelligence and openness. In detail, fluid
intelligence was positively associated with measures of
crystallized intelligence but only for those low in openness.
This relation was diminished for higher openness scores.
Bergold and Steinmayr (2018) found no interactional effect
of Openness and fluid intelligence on academic achieve-
ment; only the facet Openness-Action interacted with fluid
intelligence. In a longitudinal large-scale study, Lechner
and colleagues (2019) found that the interaction between
gr and Openness predicted reading competence cross-
sectional, however, only when interest in reading was not
considered. Longitudinally no moderations, including
Openness were found. For Need for Cognition, a study of
Strobel and colleagues (2019) could show that Need for
Cognition interacted with intelligence to predict GPA.
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More specifically, at higher Need for Cognition scores,
the relation between intelligence and GPA was diminished,
indicating a compensatory effect between Need for Cogni-
tion and intelligence. To the best of our knowledge, no
study has so far examined the interactional effect of curios-
ity and fluid intelligence.

The mediational pathways suggested in the OCFI model
have been hardly researched so far (Dellenbach &
Zimprich, 2008; Von Stumm & Deary, 2012; Ziegler
et al., 2012). A longitudinal study by Ziegler and colleagues
(2012) could show that Openness positively affects changes
in g, and changes in gr were positively associated with
changes in g providing evidence for the Environmental
Enrichment Hypothesis. A study by Dellenbach and
Zimperich did not find that fluid intelligence mediated
the relationship between Typical Intellectual Engagement
(TIE) and crystallized intelligence. The study of Von Stumm
and Deary demonstrated that intellectual curiosity (a facet
of TIE) mediated the relationship between fluid intelligence
and crystallized intelligence, providing evidence for the
Environmental Success Hypothesis. We are not aware of any
other study directly investigating one of the mediational
pathways (Environmental Enrichment Hypothesis/Environ-
mental Success Hypothesis) with regard to epistemic curios-
ity. However, there is research suggesting that measures
of curiosity are related to fluid intelligence (Berg &
Sternberg, 1985; Harter & Zigler, 1974; McCall & Carriger,
1993; Muentener et al., 2018; Mussel, 2010, 2013a; Raine
et al., 2002; Sakaki et al., 2018; Trudewind, 2000; Von
Stumm & Deary, 2012). For instance, for adults, Mussel
(2010, 2013a) showed small but positive associations
between epistemic curiosity and fluid intelligence. For chil-
dren, Trudewind (2000) demonstrated that high curious
children displayed better problem-solving behavior. Taken
together, prior research suggests that epistemic curiosity
and fluid intelligence may co-shape the accumulation of
knowledge.

The Present Study

The aim of the present study is twofold. The first aim is to
clarify whether dispositional curiosity in adults facilitates
the acquisition of knowledge. More specifically, we exam-
ine whether interindividual differences in epistemic curios-
ity are related to interindividual differences in general
knowledge in adults. We expected that epistemic curiosity
is positively related to knowledge. The second aim of the
present study is to examine the interplay of epistemic
curiosity and fluid intelligence in their effect on crystallized
intelligence. Therefore, first, we examined whether the
relation between curiosity and knowledge depends on the
fluid intelligence of individuals. As we assume that epis-
temic curiosity leads to knowledge gain only if individuals
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can deal with the situation, infer and recognize relevant
information as well as memorize information, we expected
that the relationship between epistemic curiosity and
knowledge would be specifically strong for those individu-
als scoring high on fluid intelligence. That is, fluid
intelligence boosts knowledge acquisition for curious indi-
viduals. Secondly, we examine whether there is a media-
tional interplay between epistemic curiosity and fluid
intelligence on crystallized intelligence. On the one hand,
one could argue that epistemically curious individuals expe-
rience an enriched and varying environment and are, there-
fore, more often confronted with diverse situations in which
the rules are unknown. Consequently, these rules must be
inferred, which in turn fosters g (Environmental Enrichment
Hypothesis; Raine et al., 2002; Ziegler et al., 2012). On the
other hand, one could imagine that individuals with higher
gr are more able to handle and cope with new situations.
This experience, in turn, should influence curiosity about
new situations (Environmental Success Hypothesis; Ziegler
et al.,, 2012). Thus, we will explore both models.

Fluid intelligence is often conceptualized narrowly and
measured with tests using matrices equating fluid intelli-
gence with reasoning capacity (Carroll, 1993; Danthiir
et al., 2005; Flanagan & McGrew, 1997). This is in line with
current theoretical models of intelligence (Alfonso et al.,
2005; Schneider & McGrew, 2012). However, proponents
of investment theories have pointed out that it is necessary
to study also other information-processing components
such as perceptual speed and memory in relation to knowl-
edge acquisition (e.g., Ackerman, 1996, p. 239), which have
been elaborated in more comprehensive and facetted con-
ceptualizations of fluid intelligence (Beauducel et al., 2001;
Lindenberger & Baltes, 1997). Therefore, we capture fluid
intelligence comprehensively using measures of reasoning
ability, processing speed, and memory capacity (Ackerman,
1996). As knowledge acquisition and curiosity are related to
anxiousness and conscientiousness (e.g., Kashdan &
Roberts, 2004; Von Stumm, Hell, et al., 2011), both traits
were considered as control variables.

Method

Procedure

Participants were invited during lectures at a German
University to participate in a study about “Curiosity and
Knowledge.” Prior to the study, participants were informed
about the content and the procedure of the study. The study
was two-parted. For the first part of the study, participants
were handed over a self-report questionnaire on several
personality traits (i.e., curiosity, conscientiousness, social
anxiety). Approximately 10-20 min were required to fill in
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the questionnaire. In the second part of the study, the intel-
ligence tests were administered. Administration required
approximately 110 min. As compensation for their partici-
pation, participants received 2%2 hr of course credit.

We strictly followed the German Psychological Society’s
(Deutsche Gesellschaft fiir Psychologie) guidelines for
conducting psychological studies, similar to those of the
American Psychological Association. Since the study con-
forms with the Declaration of Helsinki and the ethics guide-
lines of the German Psychological Society, it did not require
any additional ethics approval.

Participants

In total, 100 participants (n = 84 female, 84%) with a mean
age of 22.24 (SD = 4.79, range = 17-51 years) were recruited
for the study. Ninety-eight percent reported to be students.

Measures

Epistemic Curiosity

The Epistemic Curiosity Inventory (EC, Litman &
Spielberger, 2003) consists of 10 items asking about one’s
interest in exploring new ideas and figuring out how things
work (e.g., “When I see a complicated piece of machinery,
I like to ask someone how it works.”). Ratings were pro-
vided on a 4-point scale ranging from 1 (= strongly disagree),
2 (= disagree), 3 (= agree), to 4 (= strongly agree). The EC
scale exhibited good reliability in this study with a = .81,
comparable to previous research using the EC scale that
ranged between a = .81 and «a = .85 (Litman & Spielberger,
2003; Renner, 2006). On average, participants reported an
epistemic curiosity of M = 2.96 (SD = 0.45).

Knowledge

General knowledge was measured with the knowledge sub-
scale of the Intelligenz-Struktur-Test 2000 R (I-S-T 2000 R;
Liepmann et al.,, 2007). It consists of 84 items capturing
knowledge in the realm of geography/history, economics,
art/culture, mathematics, natural sciences, and everyday
life. Participants had to choose the correct answer out of
5 different answers. The scale exhibited good reliability in
this study with o = .75, which is lower than previous
research (a = .93; Liepmann et al., 2007). On average,
participants answered 44.60 items correctly (SD = 7.75,
range = 27-67).

Fluid Intelligence

Fluid intelligence was captured with three different mea-
sures. First, the Wiener Matrizen Test 2 (WMT-2; Formann
et al., 2011) was used. The WMT-2 consists of 18 items
capturing reasoning. Participants were asked to identify
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the missing piece in a matrix consisting of nine fields out of
eight alternatives. The scale exhibited good reliability in this
study with a = .74, lower than in previous research, a = .82
(Formann et al.,, 2011). On average, participants identified
12.41 items correctly (SD = 3.20, range = 3-18).

In addition, the Zahlen-Verbindungs-Test (ZVT) was used
to measure mental processing speed (Oswald, 2016). The
ZVT comprises four trials. Each trial requires the partici-
pants to connect circled numbers from 1 to 90 that are
randomly arranged on a sheet of paper. Participants had
30 s to connect the circles in numerical order. Thus, the
higher the reached number the higher the processing
speed. For each participant, the four trials were averaged.
On average participants reached the number 50 (M =
50.48, SD = 7.82, range = 32-71). The four trials had a high
internal consistency (¢ = .94) comparable to previous
research (a = .92; Oswald, 2016).

Finally, two memory tasks were used to capture interindi-
vidual differences in the ability to memorize verbal and fig-
ural material (Liepmann et al,, 2007). In the first task,
participants had one minute to memorize five different
higher-order categories (e.g., sports, food) with 2-3 related
terms (e.g, golf, motorsports, cauliflower, pasta). Subse-
quently, the first letters of the terms were presented (e.g.,
M), and participants were asked which higher-order cate-
gory the term belongs to. Ten different first letters were
presented to the participants (a = .71). Similarly, in the
second task, participants had to memorize 13 pairs of
shapes. Subsequently, one of the shapes was presented,
and the participants had to choose the corresponding shape
out of 5 different shapes (a =.70). Memory tasks were mod-
erately correlated (r = .34, p <.001) and summed up for fur-
ther analysis. On average participants remembered 18
items (M = 18.26, SD = 3.61, range = 9-23).

Conscientiousness and Anxiety

To capture conscientiousness and anxiety, participants
were asked to rate themselves on the personality traits of
conscientiousness (“In general I am motivated to perform”)
and anxiety (“In general I am anxious”). Answers for
absolute ratings were given on a 4-point scale ranging from
1 (= strongly disagree), 2 (= disagree), 3 (= agree), to 4 (=
strongly agree). In addition, participants were asked to judge
themselves on the two personality traits compared to an
average peer of the same gender. Answers for comparative
ratings were given on a 7-point rating scale ranging from
1 (= much below average), 2 (= below average), 3 (= somewhat
below average), 4 (= average), 5 (= somewhat above average),
6 (= above average), to 7 (= much above average). Bivariate
correlations between the items were r = .73 and r = .78
for conscientiousness (achievement motivation) and anxi-
ety, respectively. Therefore, both items for the respective
trait were z-standardized and averaged.

Journal of Individual Differences (2022), 43(4), 194-205

Bivariate correlations between all variables are displayed
in Table 1.

Analytical Procedure

Eight participants had missing values varying between 0.4
and 12.8%. According to standard procedures, missing
values were imputed prior to forming scales using the EM
method in SPSS 24 (Schafer & Graham, 2002).

For examining the combined impact of individual differ-
ences in epistemic curiosity and fluid intelligence on knowl-
edge, moderated regression analyses were conducted with
knowledge as the dependent variable. Epistemic curiosity, as
well as different measures of fluid intelligence (i.e., reasoning,
processing speed, memory), and their respective interaction
terms were entered as independent variables. Thus, three
different moderated regression analyses were conducted.
All independent variables were centered, and the interac-
tion terms were based on centered variables (Aiken & West,
1991).

To conduct the mediation analysis, the PROCESS macro,
a path analysis modeling tool for SPSS provided by Hayes
(2018), was used. Therein, bias-corrected bootstrap confi-
dence intervals were estimated based on 5,000 bootstrap
samples (Hayes & Scharkow, 2013). As neither anxiety
nor conscientiousness showed a substantial bivariate corre-
lation with epistemic curiosity, knowledge, or fluid intelli-
gence, they were not included in the analyses.

Results

Curiosity, Fluid Intelligence, and
Knowledge

All three regression analyses were significant (see Table 2).
The analyses revealed significant main effects on reasoning
and memory. The main effect of epistemic curiosity did not
reach significance when considered simultaneously with
the fluid intelligence measures reasoning or memory. In
contrast, the main effect for epistemic curiosity did reach
significance when considered simultaneously with process-
ing speed. Processing speed, however, did not relate signif-
icantly to knowledge. None of the analyses revealed a
significant interaction between epistemic curiosity and fluid
intelligence (all B’s < |.08|).

Looking at the bivariate correlations shows that epistemic
curiosity is related to both knowledge (r = .24) and reason-
ing (r = .32). However, it is not related to mental processing
speed and memory, making mediation analyses unneces-
sary. The regression analysis shows that the relation
between epistemic curiosity and knowledge is reduced
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Table 1. Bivariate correlations (N = 100) between epistemic curiosity, knowledge, and different measures of fluid intelligence
Fluid intelligence
Knowledge Reasoning Processing speed Memory Conscientiousness Anxiety

Epistemic curiosity 24%* 32*xx NN 13 .03 19
Knowledge 37Fx*x 19 29%* .00 —.04
Fluid intelligence

Reasoning .38*x** .16 1 —.04

Processing speed 9% —.08 —-.12

Memory —-.15 17
Conscientiousness .15

Notes. ***p < .001; **p < .01; *p < .05.

Table 2. Regression analysis with knowledge as dependent variable and epistemic curiosity and different measures of fluid intelligence as

independent variables (N = 100)

Fluid intelligence: Reasoning

Fluid intelligence: Processing speed

Fluid intelligence: Memory test

Cl (95%) Cl (95%) Cl (95%)
B (SE) LL UL B t-value B (SE) LL UL B t-value B (SE) LL UL B t-value
Intercept 44.76 (0.76) 43.27 46.26 59.30*** 44.60 (0.76) 43.10 46.10 58.90*** 44.65 (0.74) 43.18 46.12 60.347%**
Epistemic curiosity 2.16 (1.72) —1.26 5.57 0.12 1.25 3.77 (1.75) 0.30 7.2830.22 2.16* 3.18 (1.77) -0.38 6.63 0.18 1.77
Fluid intelligence 0.75(0.25) 0.26 1.24 0.31 3.03** 0.17 (0.10) —0.03 0.360.17 1.70 0.57 (0.21) 0.16 0.98 0.26 2.75%*
(

—0.38 (0.50) —1.36 0.61 —0.08 —0.75
R = 0.40; F(3, 96) = 6.04***

Interaction term
Model

—0.01 (0.21) =0.42 0.40 0.00 —0.04
R = 0.29; F(3, 96) = 2.90*

—0.27 (0.41) —1.07 0.54 —0.07 —0.65
R = 0.36; F(3, 96) = 4.65**

Notes. ***p < .001; **p < .01; *p < .05.

a=.32 (SE=0.10), Reasoning

95% CI[.12 - .51]; p = .001

c=.24, (SE=0.10);
95% CI[.04 - .43]; p = .02

b=.33, (SE=0.10);
95% CI[.14 - .53]; p = .001

Figure 1. Relationship between
epistemic curiosity, reasoning, and
knowledge (N = 100).

Epistemic Knowledge
Curiosity > ¢’=.13, (SE=0.10);
95% CI[-.06 - .33]; p = .19
when taking reasoning into account (see Figure 1). This pat-  Djscussion

tern of results suggests that the relationship between epis-
temic curiosity and knowledge might be mediated by
reasoning. In contrast, it speaks against a mediation by epis-
temic curiosity. Therefore, a mediation analysis was con-
ducted with knowledge as the dependent variable,
epistemic curiosity as the independent variable, and reason-
ing as the mediator variable.

In total, 15% of the variation in knowledge was explained
by the model (R = .39, R” = .15). The indirect effect reached
significance with a x b = .10, 95% CI [.03, .22]. Thus, rea-
soning mediates the relationship between epistemic curios-
ity and knowledge (see Figure 1).

© 2022 The Author(s). Distributed as a Hogrefe OpenMind article under
the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)

In the present study, the relationship between epistemic
curiosity, general knowledge, and fluid intelligence was
examined. Fluid intelligence was comprehensively captured
by taking reasoning, processing speed, and memory capac-
ity into account. The bivariate correlations indicate that
epistemic curiosity is moderately related to knowledge.
Thus, the more epistemically curious an individual is, the
greater the general knowledge he or she has. However,
simultaneously considering epistemic curiosity and fluid
intelligence (i.e., reasoning or memory), the relationship
between curiosity and knowledge vanished. In addition,
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none of the fluid intelligence measures did moderate the
relationship between curiosity and knowledge. Rather, rea-
soning ability mediates the relationship between epistemic
curiosity and knowledge. The findings suggest that epis-
temic curiosity facilitates the acquisition of knowledge by
promoting reasoning. Thus, the findings of the present
study shed light on the mechanisms connecting curiosity
and knowledge.

Mediation by Fluid Intelligence

The finding that the effect of epistemic curiosity on knowl-
edge is mediated by reasoning ability is in line with the
Environmental Envichment Hypothesis (Raine et al., 2002;
Ziegler et al., 2012): Accordingly, curious individuals select
and create for themselves an enriched environment which
in turn results in an enhanced cognitive ability (Raine et al.,
2002). More specifically, one might speculate that epistem-
ically curious individuals, in their search for new informa-
tion and answers, seek out new and varying situations
and environments (e.g., lectures, libraries, museums) or
create their environment to be intellectually stimulating
(e.g., containing books, newspapers, films; Buss, 1987;
Raine et al.,, 2002). Dealing repeatedly with new informa-
tion and issues, in turn, stimulates and trains the ability
to identify and infer relations and rules, thus, enhancing
reasoning ability. This is in accordance with meta-analytical
findings showing that the relation between investigative
interests and intelligence is more pronounced in older
age. That is, the longer individuals indulge their investiga-
tive interest, the higher their intelligence (e.g., reasoning;
Pafller et al., 2015).

In contrast, neither processing speed nor memory medi-
ates the relationship between epistemic curiosity and
knowledge. Although prior research has shown that the
experiences of momentary states of curiosity facilitate the
storage and recall of information (Gruber & Ranganath,
2019; Kang et al., 2009), in the present study, dispositional
epistemic curiosity was not related to memory capacity.
Expecting individuals scoring high on dispositional curiosity
to experience more information as curiosity-evoking, one
would also expect them to memorize more information.
The studies on momentary states of curiosity studies have
shown that the answers to curiosity-evoking questions (Gru-
ber & Ranganath, 2019; Kang et al., 2009) or information
presented during curiosity states were remembered better
(Murphy et al., 2021; Paradowski, 1967; but see Swirsky
et al., 2021). However, the design of the present study devi-
ates considerably from the trivia paradigm usually used
when studying the effect of curiosity states on memory
(Gruber & Ranganath, 2019). In the trivia paradigm, ques-
tions are presented to the participants. For each question,
the participants rate their level of curiosity and confidence

Journal of Individual Differences (2022), 43(4), 194-205

about knowing the answer to the question. Afterwards the
correct answer to the question is usually shown. Then either
immediately or delayed, a memory task must be solved
(Gruber & Ranganath, 2019). It is reasonable to assume
that epistemic curiosity may only be related to learning
and memory if the information has a rewarding value to
dissolve uncertainty (Gruber & Ranganath, 2019), however,
this cannot be tested with the present design. The informa-
tion to be remembered in the present study neither had
curiosity-evoking qualities nor did it close any knowledge
gap (Berlyne, 1966; Kang et al., 2009) and was therefore
not better memorized. In addition, the above-cited studies
did not include trait curiosity to examine the effect on state
curiosity and the memorized information (Gruber et al.,
2019; Kang et al.,, 2009). One might speculate that disposi-
tional epistemic curiosity might indirectly affect memory
capacity mediated through knowledge. Specifically, the
acquired knowledge structures may enhance the possibility
to integrate newly learned information into existing knowl-
edge structures (Brod et al., 2013; Shing & Brod, 2016),
thereby making it more easily stored and retrieved. As in
the present study, memory capacity was assessed only with
abstract information, this cannot be tested with the present
data. How the interplay between trait and states curiosity as
well as existing knowledge structure facilitates learning is
still an open question to further research.

Also, processing speed as a measure of fluid intelligence
did not mediate the relationship between epistemic curios-
ity and knowledge. In addition, it did not have any predic-
tive value for knowledge. Processing speed is defined as the
ability to fluently perform easy elementary cognitive tasks
(McGrew, 2009, p. 6). It is strongly related to white matter
maturation in childhood and young adulthood as well as to
white matter integrity in general (Ferrer et al., 2013; Turken
et al., 2008). It has been shown that processing speed medi-
ates the relationship between white matter organization
and reasoning ability (Ferrer et al., 2013). Thus, processing
speed may be viewed as a basic cognitive ability that
subserves more complex cognitive abilities like reasoning
(Ferrer et al., 2013) or memory, therefore not directly
related to knowledge.

Taken together, it appears that the ability to reason can
be stimulated or maxed out by curiosity, whereas process-
ing speed and memory capacity remain untouched by
curiosity-motivated information-seeking behavior.

The Interplay of Curiosity and Fluid
Intelligence
This study’s positive relation between epistemic curiosity

and knowledge supports theoretical notions that curiosity
is a basic force for development and knowledge acquisition.

© 2022 The Author(s). Distributed as a Hogrefe OpenMind article under
the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)
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Thus, individuals with a higher epistemic curiosity accumu-
late more knowledge than individuals with lower “thirst of
knowledge”. As Kang and colleagues (2009) could show,
individuals were more attentive towards the information
they were curious about, more willing to spend resources
(e.g., time) to acquire the respective information, and
learned the respective information more readily in contrast
to information they were not curious about. Thus, one
might speculate that individuals with a high dispositional
curiosity experience more information as curiosity-evoking
and, therefore, are more attentive toward that information,
more willing to spend resources to acquire missing informa-
tion, and learn that information more readily. In this sense,
curiosity manifests itself as a higher investment of cognitive
resources to search for and process information.

We neither found incremental validity of epistemic
curiosity above fluid intelligence nor did we find a signifi-
cant interaction between epistemic curiosity and fluid
intelligence. These findings contrast with the PPIK- and
OFCI-model. Accordingly, both investment traits and fluid
intelligence should simultaneously influence crystallized
intelligence. Consistently, some studies have found an addi-
tive effect of investment traits and fluid intelligence (i.e.,
two main effects). For instance, a meta-analysis (Von
Stumm, Hell, et al., 2011) has shown that Typical Intellectual
Engagement and fluid intelligence independently predict
crystallized intelligence. Also, studies on Need for cognition
(e.g., Strobel et al.,, 2019) and Openness (e.g., Bergold &
Steinmayr, 2018; Furnham & Chamorro-Premuzic, 2006;
Studies 1 and 3; Lechner et al., 2019) did show incremental
validity of the investment traits above fluid intelligence
measures. However, there are also studies that did not find
additive effects (e.g., Furnham & Chamorro-Premuzic,
2006, Study 2; Lechner et al., 2019; Chamorro-Premuzic
et al,, 2006). The few studies investigating interactional
effects between investment traits and fluid intelligence
have found either a synergistic interaction (Heaven &
Ciarrochi, 2012) or a compensatory interaction (Strobel
et al., 2019; Zhang & Ziegler, 2015; Ziegler et al., 2012).
Taken together, research on the interplay of fluid intelli-
gence and investment traits, specifically epistemic curiosity,
is still scarce and yields inconsistent results.

Differentiating Investment Traits

One reason for this might be down to the different invest-
ment traits. In contrast to that notion are empirical findings
showing a lack of discriminant validity between epistemic
curiosity, Need for Cognition and Typical Intellectual
Engagement. However, on a conceptual level, differences
between these traits have been pointed out. In their review,
Von Stumm and Ackerman (2013) categorized the 34
investment traits. Need for Cognition and Typical Intellectual

© 2022 The Author(s). Distributed as a Hogrefe OpenMind article under
the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)

Engagement formed one category reflecting the core of
investment: “the tendency to seek out, engage in, enjoy,
and continuously pursue opportunities for effortful cogni-
tive activity” (Von Stumm, Chamorro-Premuzic, et al.,
2011, p. 225), i.e., the need to engage cognitively with and
understand the environment (Von Stumm & Ackerman,
2013). Another category was labelled Intellectual Curiosity
and contained, amongst others, epistemic curiosity and the
Openness facet ideas, in sum reflecting “the hunger for
knowledge and engagement in cognitively stimulating
activities.” (Von Stumm & Ackerman, 2013, p. 848).
According to Von Stumm and Ackerman (2013) these cate-
gories differ in that intellectual curiosity refers to a prefer-
ence for seeking out new information. Whereas the core
investment traits refer to a general desire to understand
one’s environment (Von Stumm & Ackerman, 2013).
Mussel (2013b) aims to systemize personality traits related
to intellectual achievement within a 2-dimensional model.
He differentiates between two processes (Seek and Conguer)
crossed by three operations (Think, Learn, and Create). Need
for Cognition and Typical Intellectual Engagement are related
to think/seek as they both emphasize interest in thinking for
its own sake, pleasure from deliberative thinking, process-
ing complex information and abstract thinking (Mussel,
2013b). Depending on the curiosity type, epistemic curiosity
is linked either to learn/seek or to learn/conquer. Whereas
the interest-type curiosity is linked to the process seek
(i.e., approaching situations that are intellectually challeng-
ing), deprivations-type curiosity is linked to the process
conquer (i.e., motivational tendencies once such situations
have been encountered such as working hard to resolve
incongruities; Mussel, 2013b). Thus, on a conceptual level,
epistemic curiosity is directed at seeking out new situations
and information as well as maintaining exploratory behav-
iors until new information is understood. Whereas Typical
Intellectual Engagement and Need for cognition are more
directed at thinking about complex issues and deliberate
complex situations (Mussel, 2013b).

By using the Epistemic Curiosity Scale (Litman &
Spielberger, 2003) in the present study, only interest-type
curiosity was considered. According to Mussel (2013b),
interest- and deprivation-type curiosity relate to different
stages in the course of action, namely to seek (i.e., approach-
ing situations that are intellectually challenging) and to
conquer (i.e., motivational tendencies once such situations
have been encountered; Mussel, 2013b), respectively. As
Conquer concerns the persistence to explore until the
information is understood, one might speculate that depri-
vation-type combined with the ability to understand and
comprehend (i.e., fluid intelligence) should boost the effect
of fluid intelligence on crystallized intelligence, thus, lead-
ing to an interaction. On the other hand, and rather compa-
rable with our results, to seek information may rather lead to
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new and broad information or enriched situations which
may train the cognitive mechanic (i.e., reasoning ability),
therewith mediating to increase knowledge.

Limitations

The strength of the present study is clearly that it extends
previous research through the comprehensive assessment
of fluid intelligence uncovering differential relations
between investment traits, fluid intelligence and knowl-
edge. Given this strength, some limitations need to be con-
sidered. First, the mediational models in the present paper
tested concurrent associations. However, to test whether
epistemic curiosity is causal in stimulating reasoning and
consequently leads to greater general knowledge, a devel-
opmental perspective has to be taken, and a cross-lagged
design realized (Ziegler et al., 2012). In addition, future
research needs to validate whether individuals with higher
curiosity show more investment behaviors, such as going to
the museum or reading books (e.g., Strobel et al., 2018).
Second, effects have been shown in a young, educated,
and predominantly female sample. Future research needs
to investigate whether the results can be replicated in other
samples differing in age, gender, education status, and
social environment (e.g., different work contexts or senior
citizen centers). Third, to comprehensively understand the
simultaneous impact of investment traits and fluid intelli-
gence on knowledge acquisition, additional investment
traits such as Typical Intellectual Engagement, Openness, or
Need for Cognition need to be considered. Likewise, study-
ing alternative aspects of crystallized intelligence will
broaden the understanding of the complex interplay.

Conclusion

Curiosity is a basic driver for learning and development. It
has been conceptualized as a desire for new information
and knowledge that motivates people to explore actively
their physical and social environment. The present study
advocates that epistemic curiosity not only fosters the
search for new information in the environment and/or
the creation of enriched environments but also that it stim-
ulates and trains the ability to identify and infer relations,
thus, enhance reasoning ability.

References

Ackerman, P. L. (1996). A theory of adults development: Process,
personality, interest, and knowledge. Intelligence, 22(2), 227~
257. https://doi.org/10.1016/50160-2896(96)90016-1

Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing and
interpreting interactions. Sage Publications.

Journal of Individual Differences (2022), 43(4), 194-205

Alberti, E. T., & Witryol, S. L. (1994). The relationship between
curiosity and cognitive ability in third- and fifth-grade children.
Journal of Genetic Psychology, 155(2), 129-145. https://doi.org/
10.1080/00221325.1994.9914767

Alfonso, V. C., Flanagan, D. P., & Radwan, S. (2005). The impact of
the Cattell-Horn-Carroll theory on test development and inter-
pretation of cognitive and academic abilities. In D. P. Flanagan
& P. L. Harrison (Eds.), Contemporary intellectual assessment,
Second Edition: Theories, tests, and issues (pp. 185-202).
Guilford Press.

Arnone, M. P., Grabowski, B. L., & Rynd, C. P. (1994). Curiosity as a
personality variable influencing learning in a learner controlled
lesson with and without advisement. Educational Technology
Research and Development, 42(1), 5-20. https://doi.org/
10.1007/BF02298167

Baranes, A., Oudeyer, P. Y., & Gottlieb, J. (2015). Eye movements
reveal epistemic curiosity in human observers. Vision Research,
117, 81-90. https://doi.org/10.1016/j.visres.2015.10.009

Baumeister, R. F. (2005). The cultural animal: Human nature,
meaning, and social life. Oxford University Press.

Beauducel, A., Brocke, B., & Liepmann, D. (2001). Perspectives on
fluid and crystallized intelligence: Facets for verbal, numerical,
and figural intelligence. Personality and Individual Differences, 30
(6), 977-994. https://doi.org/10.1016/S0191-8869(00)00087-8

Berg, C. A, & Sternberg, R.J. (1985). Response to novelty:
Continuity versus discontinuity in the developmental course
of intelligence. Advances in Child Development and Behavior,
19, 1-47. https://doi.org/10.1016/s0065-2407(08)60387-0

Bergold, S., & Steinmayr, R. (2018). Personality and intelli-
gence interact in the prediction of academic achievement.
Journal of Intelligence, 6(2), 27. https://doi.org/10.3390/
jintelligence6020027

Berlyne, D. E. (1954). A theory of human curiosity. British Journal
of Psychology, 45(3), 180-191. https://doi.org/10.1111/}.2044-
8295.1954.tb01243.x

Berlyne, D. E. (1966). Curiosity and exploration. Science, 153
(8731), 25-33. https://doi.org/10.1126/science.153.3731.25

Berlyne, D. E. (1978). Curiosity and learning. Motivation and
Emotion, 2(2), 97-175. https://doi.org/10.1007/BF00993037

Berlyne, D. E., & Frommer, F. D. (1966). Some determinants of the
incidence and content of children’s questions. Motivation and
Emotion, 2, 97-175.

Binu, K. G., Vijay, V. S., Anusha, M. M., Anoop, C. V., Bhat, S., &
D’'Souza, R. (2020). Influence of epistemic curiosity on the study
approaches of first year engineering students. Procedia Com-
puter Science, 172, 443-451. https://doi.org/10.1016/].
procs.2020.05.097

Brandt, N. D., Lechner, C. M., Tetzner, J., & Rammstedt, B. (2020).
Personality, cognitive ability, and academic performance: Dif-
ferential associations across school subjects and school
tracks. Journal of Personality, 88(2), 249-265. https://doi.org/
10.1111/jopy.12482

Brod, G., Werkle-Bergner, M., & Shing, Y. L. (2013). The influence
of prior knowledge on memory: A developmental cognitive
neuroscience perspective. Frontiers in Behavioral Neuro-
science, 7(139). https://doi.org/10.3389/fnbeh.2013.00139

Buss, D. M. (1987). Selection, evocation, and manipulation. Jour-
nal of Personality and Social Psychology, 53(6), 1214-1221.
https://doi.org/10.1037/0022-3514.53.6.1214

Carroll, J. B. (1993). Human cognitive abilities: A survey of factor-
analytic studies. Cambridge University Press.

Cattell, R. B. (1963). Theory of fluid and crystallized intelligence: A
critical experiment. Journal of Educational Psychology, 54(1), 1-
22. https://doi.org/10.1037/h0046743

Cattell, R. B. (1987). Intelligence: Its structure, growth and action.
Elsevier.

© 2022 The Author(s). Distributed as a Hogrefe OpenMind article under
the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)


SZL
Sticky Note
None set by SZL

SZL
Sticky Note
MigrationNone set by SZL

SZL
Sticky Note
Unmarked set by SZL

SZL
Sticky Note
None set by SZL

SZL
Sticky Note
MigrationNone set by SZL

SZL
Sticky Note
Unmarked set by SZL


F.-M. Hartung et al., Curiosity, Fluid Intelligence, and Knowledge

203

Chamorro-Premuzic, T., Furnham, A., & Ackerman, P. L. (2006).
Incremental validity of the Typical Intellectual Engagement
Scale as predictor of different academic performance mea-
sures. Journal of Personality Assessment, 87(3), 261-268.
https://doi.org/10.1207/s15327752jpa8703_07

Collins, R.P., Litman, J. A, & Spielberger, C.D. (2004). The
measurement of perceptual curiosity. Personality and Individual
Differences, 36(5), 1127-1141. https://doi.org/10.1016/S0191-
8869(03)00205-8

Danthiir, V., Wilhelm, O., & Schacht, A. (2005). Decision speed in
intelligence tasks: Correctly an ability? Psychology Science,
47(2), 200-229.

Dellenbach, M., & Zimprich, D. (2008). Typical intellectual engage-
ment and cognition in old age. Aging, Neuropsychology, and
cognition, 15(2), 208-231. https://doi.org/10.1080/
13825580701338094

Ferrer, E., Whitaker, K. J., Steele, J., Green, C. T., Wendelken, C., &
Bunge, S. A. (2013). White matter maturation supports the
development of reasoning ability through its influence on
processing speed. Developmental Science, 16(6), 941-951.
https://doi.org/10.1111/desc.12088

Flanagan, D. P., & McGrew, K. S. (1997). A cross-battery approach
to assessing and interpreting cognitive abilities: Narrowing the
gap between practice and cognitive science. In D. P. Flanagen,
J. L. Genshaft, & P. L. Harrison (Eds.), Contemporary intellec-
tual assessment: Theories, tests, and issues (pp. 314-325).
Guilford Press.

Formann, A. K., Waldherr, K., & Piswanger, K.
Matrizen-Test 2 (WMT-2)
Publishing.

Furnham, A., & Chamorro-Premuzic, T. (2006). Personality, intelli-
gence and general knowledge. Learning and Individual Differ-
ences, 16(1), 79-90. https://doi.org/10.1016/j.lindif.2005.07.002

Gatzka, T., & Hell, B. (2018). Openness and postsecondary
academic performance: A meta-analysis of facet-, aspect-,
and dimension-level correlations. Journal of Educational Psy-
chology, 110(3), 365-377. https://doi.org/10.1037/edu0000194

Gruber, M. J., & Ranganath, C. (2019). How curiosity enhances
hippocampus-dependent memory: The prediction, appraisal,
curiosity, and exploration (PACE) framework. Trends in Cognitive
Sciences, 23(12), 1014-1025. https://doi.org/10.1016/j.tics.
2019.10.003

Gruber, M. J., Valji, A, & Ranganath, C. (2019). Curiosity and
learning: A neuroscientific perspective. In K. A. Renninger &
S. E. Hidi (Eds.), The Cambridge handbook of motivation and
learning (pp. 397-417). Cambridge University Press.

Hardy, J. H. Ill, Ness, A. M., & Mecca, J. (2017). Outside the box:
Epistemic curiosity as a predictor of creative problem solving
and creative performance. Personality and Individual Differences,
104, 230-237. https://doi.org/10.1016/j.paid.2016.08.004

Harrison, S. H., Sluss, D. M., & Ashforth, B. E. (2011). Curiosity
adapted the cat: The role of trait curiosity in newcomer
adaptation. Journal of Applied Psychology, 96(1), 211-220.
https://doi.org/10.1037/a0021647

Harter, S., & Zigler, E. (1974). The assessment of effectance
motivation in normal and retarded children. Developmental
Psychology, 10(2), 169-180. https://doi.org/10.1037/h0036049

Hassan, M. M., Bashir, S., & Mussel, P. (2015). Personality,
learning, and the mediating role of epistemic curiosity: A case
of continuing education in medical physicians. Learning and
Individual Differences, 42, 83-89. https://doi.org/10.1016/j.
lindif.2015.07.018

Hayes, A. (2018). Introduction to mediation, moderation, and
conditional process analysis. Guilford Press.

Hayes, A. F., & Scharkow, M. (2013). The relative trustworthiness
of inferential tests of the indirect effect in statistical mediation

(2011). Wiener
[Vienna-Matrices-Test]. Hogrefe

© 2022 The Author(s). Distributed as a Hogrefe OpenMind article under
the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)

analysis: Does method really matter? Psychological Science, 24,
1918-1927. https://doi.org/10.1177/0956797613480187

Heaven, P. C., & Ciarrochi, J. (2012). When 1Q is not everything:
Intelligence, personality and academic performance at school.
Personality and Individual Differences, 53(4), 518-522. https://
doi.org/10.1016/j.paid.2012.04.024

Jach, H. K., DeYoung, C. G., & Smillie, L. D. (2021). Why do people
seek information? The role of personality traits and situation
perception. Journal of Experimental Psychology: General.
Advance online publication. https://doi.org/10.1037/xge0001109

Jani, D., & Hwang, Y. H. (2016). Influence of deprivation and interest
curiosity on tourists’ Internet search behaviour. Anatolia, 27(4),
493-504. https://doi.org/10.1080/13032917.2016.1219669

Jirout, J., & Klahr, D. (2020). Questions — and some answers —
about young children’s question asking. Journal of Cognition
and Development, 20(5), 729-753. https://doi.org/10.1080/
15248372.2020.1832492

Kang, M. J., Hsu, M., Krajbich, I. M., Loewenstein, G., McClure,
S. M., Wang, J. T.-Y., & Camerer, C. F. (2009). The wick in the
candle of learning: Epistemic curiosity activates reward cir-
cuitry and enhances memory. Psychological Science, 20(8),
963-973. https://doi.org/10.1111/j.1467-9280.2009.02402.x

Kashdan, T. B., & Roberts, J. E. (2004). Social anxiety’s impact on
affect, curiosity, and social self-efficacy during a high self-focus
social threat situation. Cognitive Therapy & Research, 28(1),
119-141. https://doi.org/10.1023/B:COTR.0000016934.20981.68

Kidd, C., & Hayden, B. Y. (2015). The psychology and neuroscience
of curiosity. Neuron, 88(3), 449-460. https://doi.org/10.1016/].
neuron.2015.09.010

Lau, J. K. L., Ozono, H., Kuratomi, K., Komiya, A., & Murayama, K.
(2020). Shared striatal activity in decisions to satisfy curiosity and
hunger at the risk of electric shocks. Nature Human Behaviour,
4(6), 531-543. https://doi.org/10.1038/s41562-020-0848-3

Lechner, C. M., Miyamoto, A., & Knopf, T. (2019). Should students
be smart, curious, or both? Fluid intelligence, openness, and
interest co-shape the acquisition of reading and math compe-
tence. Intelligence, 76, Article 101378. https://doi.org/10.1016/
j.intell.2019.101378

Liepmann, D., Beauducel, A., Brocke, B., & Amthauer, R. (2007).
Intelligenz-Struktur-Test 2000 R (I-S-T 2000 R) [Intelligence-
Structure-Test]. Hogrefe Publishing.

Lindenberger, U., & Baltes, P. B. (1997). Intellectual functioning in
old and very old age: Cross-sectional results from the Berlin
Aging Study. Psychology and Aging, 12(3), 410-432. https://doi.
org/10.1037/0882-7974.12.3.410

Litman, J. A. (2008). Interest and deprivation factors of epistemic
curiosity. Personality and Individual Differences, 44(7), 1585-
1595. https://doi.org/10.1016/j.paid.2008.01.014

Litman, J. A., Hutchins, T. L., & Russon, R. K. (2005). Epistemic
curiosity, feeling-of-knowing, and exploratory behaviour. Cog-
nition and Emotion, 19(4), 559-582. https://doi.org/10.1080/
02699930441000427

Litman, J. A., & Pezzo, M. V. (2007). Dimensionality of interper-
sonal curiosity. Personality and Individual Differences, 43(6),
1448-1459. https://doi.org/10.1016/j.paid.2007.04.021

Litman, J. A, & Spielberger, C. D. (2003). Measuring epistemic
curiosity and its diversive and specific components. Journal of
Personality Assessment, 80(1), 75-86. https://doi.org/10.1207/
S515327752JPA8001_16

Loewenstein, G. (1994). The psychology of curiosity: A review and
reinterpretation. Psychological Bulletin, 116(1), 75-98. https://
doi.org/10.1037/0033-2909.116.1.75

McCall, R. B., & Carriger, M. S. (1993). A meta-analysis of infant
habituation and recognition memory performance as predictors
of later 1Q. Child Development, 64(1), 57-79. https://doi.org/
10.1111/}.1467-8624.1993.tb02895.x

Journal of Individual Differences (2022), 43(4), 194-205


SZL
Sticky Note
None set by SZL

SZL
Sticky Note
MigrationNone set by SZL

SZL
Sticky Note
Unmarked set by SZL

SZL
Sticky Note
None set by SZL

SZL
Sticky Note
MigrationNone set by SZL

SZL
Sticky Note
Unmarked set by SZL


204

F.-M. Hartung et al., Curiosity, Fluid Intelligence, and Knowledge

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

Muentener, P., Herrig, E., & Schulz, L. (2018). The efficiency of
infants’ exploratory play is related to longer-term cognitive
development. Frontiers in Psychology, 9, Article 635. https://
doi.org/10.3389/fpsyg.2018.00635

Murphy, C., Dehmelt, V., Yonelinas, A. P., Ranganath, C., & Gruber,
M. J. (2021). Temporal proximity to the elicitation of curiosity is
key for enhancing memory for incidental information. Learning &
Memory, 28(2), 34-39. https://doi.org/10.1101/Im.052241.120

Mussel, P. (2010). Epistemic curiosity and related constructs:
Lacking evidence of discriminant validity. Personality and
Individual  Differences, 49(5), 506-510. https://doi.org/
10.1016/j.paid.2010.05.014

Mussel, P. (2013a). Introducing the construct curiosity for pre-
dicting job performance. Journal of Organizational Behavior, 34
(4), 453-472. https://doi.org/10.1002/job.1809

Mussel, P. (2013b). Inellect: A theoretical framework for person-
ality traits related to intellectual achievements. Journal of
Personality and Social Psychology, 104(5), 885-906. https://doi.
org/10.1037/a0031918

Mussel, P., Spengler, M., Litman, J. A, & Schuler, H. (2012).
Development and validation of the German Work-Related
Curiosity Scale. European Journal of Psychological Assessment,
28(2), 109-117. https://doi.org/10.1027/1015-5759/a000098

O’Connell, M. (2018). The power of cognitive ability in explaining
educational test performance, relative to other ostensible
contenders. Intelligence, 66, 122-127. https://doi.org/
10.1016/j.intell.2017.11.011

Oswald, W. D. (2016). Zahlen-Verbindungs-Test (ZVT) [Number
Connection Test]. Hogrefe Publishing.

Oudeyer, P. Y., Gottlieb, J., & Lopes, M. (2016). Intrinsic motiva-
tion, curiosity, and learning: Theory and applications in educa-
tional technologies. Progress in Brain Research, 229, 257-284.
https://doi.org/10.1016/bs.pbr.2016.05.005

Pafller, K., Beinicke, A., & Hell, B. (2015). Interests and intelli-
gence: A meta-analysis. Intelligence, 50, 30-51. https://doi.org/
10.1016/].intell.2015.02.001

Paradowski, W. (1967). Effect of curiosity on incidental learning.
Journal of Educational Psychology, 58(1), 50-55. https://doi.
org/10.1037/h0024102

Peters, R. A. (1978). Effects of anxiety, curiosity, and perceived
instructor threat on student verbal behavior in the college
classroom. Journal of Educational Psychology, 70(3), 388-395.
https://doi.org/10.1037/0022-0663.70.3.388

Raine, A., Reynolds, C., Venables, P. H., & Mednick, S. A. (2002).
Stimulation seeking and intelligence: A prospective longitudinal
study. Journal of Personality and Social Psychology, 82(4), 663~
674. https://doi.org/10.1037/0022-3514.82.4.663

Reeve, J., & Nix, G. (1997). Expressing intrinsic motivation through
acts of exploration and facial displays of interest. Motivation
and  Emotion, 21, 237-250. https://doi.org/10.1023/
A:1024470213500

Reio, T. G., & Callahan, J. L. (2004). Affect, curiosity, and social-
ization-related learning: A path analysis of antecedents to job
performance. Journal of Business and Psychology, 19(1), 3-22.
https://doi.org/10.1023/B:JOBU.0000040269.72795.ce

Renner, B. (2006). Curiosity about people: The development of a
social curiosity measure in adults. Journal of Personality
Assessment,  87(3), 305-316.  https://doi.org/10.1207/
$15327752jpa8703_11

Richards, J. B., Litman, J., & Roberts, D. H. (2013). Performance
characteristics of measurement instruments of epistemic

Journal of Individual Differences (2022), 43(4), 194-205

curiosity in third-year medical students. Medical Science
Educator, 23(3), 3556-363. https://doi.org/10.1007/BF03341647

Sakaki, M., Yagi, A., & Murayama, K. (2018). Curiosity in old age: A
possible key to achieving adaptive aging. Neuroscience &
Biobehavioral Reviews, 88, 106-116. https://doi.org/10.1016/].
neubiorev.2018.03.007

Schafer, J. L., & Graham, J. W. (2002). Missing data: Our view of
the state of the art. Psychological Methods, 7(2), 147-177.
https://doi.org/10.1037/1082-989X.7.2.147

Schneider, J., & McGrew, K. S. (2012). The Cattell-Horn-Carroll
model of intelligence. In D. P. Flanagan & P. L. Harrison (Eds.),
Contemporary intellectual assessment: Theories, tests and
issues (3rd ed., pp. 553-581). Guilford Press.

Schneider, K., & Schmalt, H.-D. (2009). Motivation. Verlag W.
Kohlhammer.

Shah, P. E., Weeks, H. M., Richards, B., & Kaciroti, N. (2018). Early
childhood curiosity and kindergarten reading and math aca-
demic achievement. Pediatric Research, 84(3), 380-386.
https://doi.org/10.1038/s41390-018-0039-3

Shing, Y. L., & Brod, G. (2016). Effects of prior knowledge on
memory: Implications for education. Mind, Brain, and Educa-
tion, 10(3), 153-161. https://doi.org/10.1111/mbe.12110

Spielberger, C. D., & Starr, L. M. (1994). Curiosity and exploratory
behavior. In H. F. O’'Neil Jr. & M. Drillings (Eds.), Motivation:
Theory and research (pp. 221-243). Erlbaum.

Strobel, A., Behnke, A., Gartner, A., & Strobel, A. (2019). The
interplay of intelligence and need for cognition in predicting
school grades: A retrospective study. Personality and Individual
Differences, 144, 147-152. https://doi.org/10.1016/j.paid.
2019.02.041

Strobel, A., Fleischhauer, M., Luong, C., & Strobel, A. (2018).
Predicting everyday life behavior by direct and indirect mea-
sures of need for cognition. Journal of Individual Differences,
39(2), 107-114. https://doi.org/10.1027/1614-0001/a000255

Swirsky, L. T., Shulman, A., & Spaniol, J. (2021). The interaction of
curiosity and reward on long-term memory in younger and older
adults. Psychology and Aging, 36(b), 584-603. https://doi.org/
10.1037/pag0000623

Trudewind, C. (2000). Curiosity and anxiety as motivational
determinants of cognitive development. In J. Heckhausen
(Ed.), Motivational psychology of human development. Develop-
ing motivation and motivating development (pp. 15-38).
Elsevier.

Turken, A., Whitfield-Gabrieli, S., Bammer, R., Baldo, J., Dronkers,
N. F., & Gabrieli, J. D. E. (2008). Cognitive processing speed and
the structure of white matter pathways: Convergent evidence
from normal variation and lesion studies. Neurolmage, 42(2),
1032-1044. https://doi.org/10.1016/j.neuroimage.2008.03.057

Van Schijndel, T. J., Jansen, B. R., & Raijmakers, M. E. (2018). Do
individual differences in children’s curiosity relate to their
inquiry-based learning? International Journal of Science Edu-
cation, 40(9), 996-1015. https://doi.org/10.1080/09500693.
2018.1460772

Von Stumm, S., & Ackerman, P.L. (2013). Investment and
intellect: A review and meta-analysis. Psychological Bulletin,
139(4), 841-869. https://doi.org/10.1037/a0030746

Von Stumm, S., Chamorro-Premuzic, T., & Ackerman, P. L. (2011).
Re-visiting intelligence-personality associations. In T. Chamorro-
Premuzic, S. v. Stumm, & A. Furnham (Eds.), The Wiley-Blackwell
handbook of individual differences (pp. 217-241). Blackwell
Publishing.

Von Stumm, S., & Deary, I. J. (2012). Typical intellectual engage-
ment and cognition in the ninth decade of life: The Lothian Birth
Cohort 1921. Psychology and Aging, 27(3), 761-767. https://doi.
org/10.1037/a0026527

© 2022 The Author(s). Distributed as a Hogrefe OpenMind article under
the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)


SZL
Sticky Note
None set by SZL

SZL
Sticky Note
MigrationNone set by SZL

SZL
Sticky Note
Unmarked set by SZL

SZL
Sticky Note
None set by SZL

SZL
Sticky Note
MigrationNone set by SZL

SZL
Sticky Note
Unmarked set by SZL


F.-M. Hartung et al., Curiosity, Fluid Intelligence, and Knowledge

205

Von Stumm, S., Hell, B., & Chamorro-Premuzic, T. (2011). The
hungry mind: Intellectual curiosity is the third pillar of
academic performance. Perspectives on Psychological Science,
6(6), 574-588. https://doi.org/10.1177/1745691611421204

Vracheva, V. P., Moussetis, R., & Abu-Rahma, A. (2020). The
mediational role of engagement in the relationship between
curiosity and student development: A preliminary study. Jour-
nal of Happiness Studies, 21(4), 1529-1547. https://doi.org/
10.1007/s10902-019-00140-8

Zhang, J., & Ziegler, M. (2015). Interaction effects between
openness and fluid intelligence predicting scholastic perfor-
mance. Journal of Intelligence, 3(3), 91-110. https://doi.org/
10.3390/jintelligence3030091

Ziegler, M., Danay, E., Heene, M., Asendorpf, J., & Buhner, M.
(2012). Openness, fluid intelligence, and crystallized intelli-
gence: Toward an integrative model. Journal of Research in
Personality, 46(2), 173-183. https://doi.org/10.1016/j.jrp.
2012.01.002

History

Received July 7, 2021

Revision received March 31, 2022
Accepted April 6, 2022

Published online May 12, 2022

© 2022 The Author(s). Distributed as a Hogrefe OpenMind article under
the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)

Publication Ethics

We strictly followed the German Psychological Society’s (Deutsche
Gesellschaft fur Psychologie) guidelines for conducting psycho-
logical studies, similar to those of the American Psychological
Association. Since the study conforms with the Declaration of
Helsinki and the ethics guidelines of the German Psychological
Society, it did not require any additional ethics approval.

Funding

The authors declare that the research was conducted without any
commercial or financial relationships that could be construed as a
potential conflict of interest. Open access publication enabled by
the Rhine-Waal University of Applied Sciences.

ORCID
Benedikt Hell
https://orcid.org/0000-0002-8560-8378

Freda-Marie Hartung

Department of Psychology

Faculty of Communication and Environment
Rhine-Waal University of Applied Sciences
Friedrich-Heinrich-Allee 25

47475 Kamp-Lintfort

Germany

fh@hsrw.eu

Journal of Individual Differences (2022), 43(4), 194-205


SZL
Sticky Note
None set by SZL

SZL
Sticky Note
MigrationNone set by SZL

SZL
Sticky Note
Unmarked set by SZL

SZL
Sticky Note
None set by SZL

SZL
Sticky Note
MigrationNone set by SZL

SZL
Sticky Note
Unmarked set by SZL




