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Abstract

Curiosity is associated with a number of beneficial outcomes, such as greater life satisfaction, more work engagement and
better academic performance. The connection between curiosity and beneficial outcomes supports the importance of examin-
ing whether it is possible to increase curiosity and to investigate what approaches may be effective in facilitating curiosity.
This meta-analysis consolidated the effects of curiosity-enhancing interventions. Across 41 randomized controlled trials, with
a total of 4,496 participants, interventions significantly increased curiosity. The weighted effect size was Hedges' g=0.57
[0.44, 0.70]. These results indicated that interventions were effective across a variety of intervention principles used, with
participants in various age groups, across various measures, and over different time periods. Interventions aiming to increase
general curiosity showed larger effect sizes than interventions aiming to increase realm-specific curiosity. Interventions
incorporating mystery or game playing had especially high effect sizes. Because higher levels of curiosity tend to be associ-
ated with various beneficial outcomes, the finding that across studies interventions are effective in increasing curiosity holds

promise for future efforts to increase curiosity to bring about additional benefits.
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The objective of the present meta-analysis was to consoli-
date information regarding the possibility of enhancing
curiosity through interventions. A central feature of curi-
osity is the desire to know (Vogl et al., 2020). Curiosity
has affective, arousal, and expressive elements (Vogl et al.,
2020), and is linked to cognition as well as to motivation.
Curiosity is connected to cognition in that curiosity prompts
seeking of information and expansion of cognitive capacity,
including information processing and memory (Vogl et al.,
2020). Curiosity is also a motivational force (Kobayashi
et al., 2019; Vogl et al., 2020), driving pursuit of informa-
tion. Curiosity can be both a momentary state as well as a
more lasting trait (Silvia & Kashdan, 2009).
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Beneficial Outcomes Related to Curiosity

Curiosity is a facet of wellbeing and is related to beneficial
outcomes. For example, individuals higher in trait curios-
ity tend to show more growth-oriented behaviours, have a
greater sense of meaning in life, and have higher life satis-
faction (Kashdan & Steger, 2007). Higher levels of curiosity
are associated with greater creativity (Schutte & Malouff,
2019a). A high level of state curiosity is associated with
enhanced memory (Gruber et al., 2014). Work-related curi-
osity is associated with higher levels of work-related innova-
tion (Celik et al., 2016) as well as greater job satisfaction and
work engagement (Kashdanet al., 2020). In the educational
realm, greater curiosity is related to better academic perfor-
mance (Von Stumm et al., 2011).

Theoretical Conceptualisations of the Nature
of Curiosity

There are several related theoretical conceptualisations of

curiosity. Curiosity may have an evolutionary and biological
basis that influences neural functioning related to seeking
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information (Bromberg-Martin & Monosov, 2020; Gott-
lieb et al., 2013). Curiosity can involve deprivation sensi-
tivity, or wanting to avoid or eliminate lack of knowledge
(Loewenstein, 1994), as well as desire for information for
its own sake (Kashdan & Steger, 2007). Conceptualised as
information seeking, curiosity itself can be influenced by
the apparent value of obtaining information (Sharot & Sun-
stein, 2020). Curiosity may involve the desire to explore in
ways that optimally increase the usefulness of information
(Dubey & Griffiths, 2020). Based on this background, we
conceptualised curiosity as an emotion tied to motivation to
obtain information.

Interventions Intended to Increase Curiosity

The connection between curiosity and beneficial outcomes
indicates the importance of establishing whether it is pos-
sible to increase curiosity and investigating what approaches
are effective in facilitating curiosity. Specific conceptuali-
sations of curiosity have been the basis for some programs
intended to increase curiosity. For example, the conceptu-
alisation of curiosity as wanting to know and that desire
then prompting seeking of information is a foundation for
interventions such as those implemented by Wright et al.
(2018), which revealed new information step by step, leaving
the next step of information to be revealed unknown. Such
interventions draw on mystery surrounding information to
pique curiosity.

Other interventions, such as in a study by Ortner and
Zelazo (2014), have drawn on techniques such as mindful-
ness training, which induces non-judgmental awareness to
increase curiosity. Such non-judgemental awareness may
lessen distraction from thoughts and environmental impacts
that interfere with the desire of wanting to know.

Building on mindfulness theory and research findings
suggesting that curiosity can be an aspect of mindfulness
(Siegling & Petrides, 2016), Chandrasiri et al. (2020) inves-
tigated the effect of a mindfulness intervention on curiosity
and found that mindfulness training can have a beneficial
impact. Schiefer et al. (2020) assessed the effect of an explo-
ration and discovery program on curiosity and found this
program to increase curiosity.

Studies have investigated various other approaches to
increasing curiosity. These studies have used a variety of
intervention methods and focused on specific populations.
In discussing possible interventions intended to enhance
curiosity, Kashdan and Fincham (2004) suggested that it
would be useful to facilitate intrinsic motivation. Building
on Kashdan and Fincham’s (2004) suggestion that intrinsic
motivation might facilitate curiosity, Schutte and Malouff
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(2019b) investigated whether providing individuals with
autonomy, which may be intrinsically motivating, in select-
ing a topic would lead to greater curiosity about the topic.
The study found that autonomy support did increase curi-
osity in the intervention group participants compared to a
control group of participants. However, a study reported by
Arnone and Grabowski (1992) did not find that autonomy
increased curiosity.

Curiosity intervention studies have focused on different
populations. For example, Van der Horst and Klehe (2019)
investigated how a work-related intervention influenced
employee curiosity. Green et al. (2020) examined the effect
of an intervention on career-related curiosity among stu-
dents. Manotas (2012) examined the impact of an interven-
tion on healthcare workers’ curiosity. Johns and Endsley
(1977) investigated how modelling of curiosity affects chil-
dren’s curiosity.

Some studies have investigated the impact of an interven-
tion on a specific type of curiosity, such as about objects in a
museum (Koran et al., 1984), while other studies have inves-
tigated the effect of an intervention on more general curios-
ity, such as desire for more knowledge (Schiefer et al., 2020).
Some interventions such as the intervention used by Koran
et al. (1984) have been brief, while others, such as the inter-
vention by Green et al. (2020) that lasted four months, have
been longer. Some interventions have assessed curiosity
through self-reported curiosity, such as in the study reported
by Gayner et al. (2012), while other interventions have assed
curiosity through behaviour demonstrating curiosity, such as
in an intervention reported by Ruan et al. (2018).

Studies focused on increasing curiosity through interven-
tions have found varying results. Thus, the overall effect
across studies of the impact of attempts to increase curiosity
is not known. A meta-analysis can consolidate the findings
of studies investigating increasing curiosity.

Conceptual elements underlying curiosity interventions,
such as whether curiosity is induced through mystery, or
mindfulness, or autonomy, may influence the differential
impact of interventions. Thus, type of intervention may be
a moderator that accounts for differences between interven-
tions. Whether resulting curiosity is assessed regarding a
specific realm of life or as curiosity in general may also
account for differences effect sizes between studies, and thus
be a moderator. Developmental stage of participants, opera-
tionalised by whether participants were adults or children,
may further account for differences in effect sizes between
studies and may thus be a moderator. Finally, the various
lengths of interventions employed by different studies and
whether curiosity was assessed through self-report or a
behavioural outcome may be moderators accounting for
differences between studies.
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Aim of the Present Study

The main aim of this meta-analytic study was to consoli-
date results of studies using randomized assignment of
participants to intervention conditions and control condi-
tions to investigate the impact of interventions on curios-
ity. Even though within-group pre-post studies and quasi-
analytic studies can be informative, they tend to have more
confounds than random-assignment studies. Studies using
a random-assignment design tend to result in clearer evi-
dence regarding causality (Coolican, 2017). Studies focus-
ing on increasing curiosity have been based on a variety of
participants, including children and adults in various cir-
cumstances. Because curiosity may have a similar founda-
tion across individuals (Zurn & Bassett, 2018), a weighted
overall effect size of the results of studies with a variety
of participants can be informative. Consolidating results
of studies that aimed to increase curiosity and identify-
ing moderators that may influence the success of curiosity
interventions could help guide the development of future
interventions intended to boost curiosity.

Our hypothesis was that across studies interventions
would increase curiosity. A related aim of the meta-ana-
lytic study was to examine potential moderators of the
effect size across studies. We had no specific hypotheses
regarding these moderators. The exploratory moderator
analyses focused on the principle underlying the interven-
tion (for example, whether mystery was involved), whether
the intervention was brief or longer, whether curiosity
targeted was general curiosity or curiosity for a specific
realm, whether participants were adults or children, and
whether curiosity was assessed through self-report or
behaviour.

Method

The inclusion criteria for studies were that they 1) com-
pared an intervention condition with a control condition
using random assignment of participants to conditions
(RCTs); 2) assessed curiosity in both groups before and
after the intervention or assessed curiosity in both groups
after the intervention; and 3) provided sufficient statistical
results for the calculation of an effect size. We included
only RCTs because they provide the most stringent way
to evaluate treatment efficacy (American Psychological
Association, 2002; p. 1054).

We searched the databases EBSCO (education, busi-
ness, nursing, science, psychology and philosophy),
PsycInfo (behavioural sciences and mental health), and
ProQuest Social Science (education, sociology, lin-
guistics, and criminal justice) using the terms curio*,

AND intervention OR experiment OR trial OR increas*
OR impact* OR influe* OR effect*, searching for these
terms in abstracts and subject terms. We also searched
the reference lists of articles relating to curiosity for
possible other studies for inclusion. Finally, where pos-
sible, we wrote to the corresponding authors of articles
related to curiosity intervention studies to ask whether
they knew of relevant unpublished studies. The search
concluded in November 2020. A follow-up search in
March, 2022, showed no additional studies to include.
Figure 1 shows the search process and the number of
resulting studies. The search resulted in identification
of numerous publications that did not meet the inclu-
sion criteria. Examples include review articles that men-
tioned curiosity and interventions, but did not provide
effect sizes, articles that described studies that did not
use random assignment to conditions, and articles that
mentioned curiosity but did not assess curiosity. The
search resulted in identification of 41 samples that met
the criteria for inclusion in the meta-analysis. We used
the traditional, conservative method of using actual
effect sizes of studies with no adjustment for imperfect
reliability of measures.

Table 1 provides details regarding the included stud-
ies. Some studies included multiple samples. The 41 sam-
ples included in the meta-analysis had a total of 4,496
participants.

For each sample, the following information was entered:
1) the name of the study and specific sample from the study
if there were results from multiple samples reported in an
article, 2) the number of participants in the sample, 3) the
effect size for the impact of the intervention on curiosity,
(4) the psychological principle underlying the intervention,
(5) the type of sample (children or adults), 6) whether curi-
osity was about a specific matter or was general curiosity,
7) whether the curiosity assessment was by self-report or
behaviourally based, and 8) whether the intervention was
brief (within one day) or longer.

The type of principle was based on curiosity literature
and an initial scan of types of principles underlying inter-
ventions. Principles included 1) providing participants with
autonomy or choice, which relates to intrinsic motivation
(Kashdan & Fincham, 2004), 2) creating mystery, which
relates to structuring material or situations to stimulate inter-
est in the unknown (Kashdan & Fincham, 2004), 3) training
mindfulness, related to the proposition that curiosity is an
aspect of mindfulness (Siegling & Petrides, 2016), and 4)
other, a category that included principles such as modeling
curiosity that were used rarely in the studies. Some descrip-
tive details of the studies were also recorded.

Principles underlying interventions were operational-
ized in various ways in different studies. Following are
examples of operationalization of mystery, game-playing
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and mindfulness. In a mystery-creating intervention, Ruan
et al. (2018) showed participants photos of scenes in major
cities and asked them to guess which city was shown in
each. In a game-playing intervention, Miiller-Stewens et al.
(2017) asked participants in the experimental condition to
ride a bicycle in a realistic video game. Ortner and Zelazo
(2014) used a mindfulness intervention in which they asked
participants in the experimental condition to spend 10 min
attending to their breathing, the present moment, and their
thoughts and feelings. Even though the operationalisation of
principles related to increasing curiosity differed between
studies, the independent reliability coding of the raters,
as detailed below and which was based on the conceptual
nature of the principles, indicated that studies could be
grouped according to underlying principles.

Coding samples as consisting of children or adults was
based on the notion that there may be developmental differ-
ences in curiosity (Beiser, 1984). Coding of specific versus
general curiosity was based on both of these manifestations
having been identified theoretically and empirically (Silvia
& Kashdan, 2009). General curiosity consists of a desire for
more information of many kinds. Specific curiosity consists
of a desire for more information regarding a specific matter,
such as wanting to obtain more knowledge about a certain
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culture. Measures of curiosity varied and depended on the
context of the study. Self-report measures included ones such
as the widely used curiosity subscale of the Toronto Mindful-
ness Inventory (e.g., Chandrasiri et al., 2020) and subscales
of the Five Dimensional Curiosity Inventory (e.g., Schutte
(2020). Behavioural measures included ones such as neuro-
imaging of brain activation thought to be related to curiosity
(e.g., van Lieshout et al. (2018). Coding the intervention as
brief or longer was based on the notion that interventions of
different length might influence how participants absorb and
consolidate aspects of the intervention.

In some cases an included article provided the total N but
not the n per condition. When necessary, we estimated that
the split was even or randomly assigned one condition to
have one more participant than the other. The corresponding
author for Wright et al. (2018) provided us with the exact n
for each condition.

Reliability of coding was assessed through an inter-rater
reliability check. A sample of 30 percent of the entries was
checked by an independent coder who did not have access
to the original coding, a standard approach to estimating
inter-rater reliability in meta-analyses. (Park & Kim, 2015).
Inter-rater agreement was 95%. Coding on which there was
not agreement was discussed and resolved through further
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Table 1 Characteristics of each study

Study* g N Sample Intervention Curiosity Type Intervention Curiosity measure type
length

Arnone and Grabowski (1992) -0.12 51 child autonomy specific brief behavioural
Cabral-Marquez (2011) -0.04 48 child other? specific longer self-report
Chandrasiri et al. (2020) 0.22 32 adult mindful specific brief self-report
Gayner et al. (2012) 0.72 96 adult mindful specific longer self-report
Green et al. (2020) 1.44 98 adult other® specific longer self-report
Hill et al. (2016) 1 0.68 49 adult mystery specific brief self-report
Hill et al. (2016) 2 0.47 105 adult mystery specific brief self-report
Isikman et al. (2016) Pilot 1.26 22 adult mystery specific brief self-report
Isikman et al. (2016) 2 0.98 46 adult mystery specific brief self-report
Isikman et al. (2016) 3 0.63 78 adult mystery specific brief self-report
Johns and Endsley (1977) 0.85 32 various other* specific brief behavioural
Koran et al. (1984) 0.66 468 adult other’ specific brief behavioural
Lenehan et al (1994) 1.00 206 adult other® specific longer self-report
Manotas (2012) 0.73 82 adult mindful specific longer self-report
Mehta et al. (2018) 1 0.15 292 adult mystery specific brief self-report
Mehta et al. (2018) 2 0.19 293 adult mystery specific brief self-report
Miiller-Stewens et al. (2017)

Study 4A 0.46 94 adult game play specific brief self-report

Study 4B 0.64 94 adult game play specific brief self-report

Study 5 0.53 182 adult game play specific brief self-report
Nasser and Przeworski (2017) -.05 97 adult mindful specific brief self-report
Ortner and Zelazo (2014) 0.20 44 adult mindful specific brief self-report
Potts et al. (2019) 3 0.17 22 adult mystery specific brief self-report
Potts et al. (2019) 4 0.34 33 adult mystery specific brief self-report
Ruan et al. (2018) 2 0.43 194 adult mystery specific brief behavioural
Ruan et al. (2018) 3 0.64 204 adult mystery specific brief self-report
Ruan et al. (2018) 5 1.51 199 adult mystery specific brief self-report
Siiksjarvi et al. (2017) 1 ambig! 1.94 36 adult mystery specific brief self-report
Siiksjirvi et al. (2017) 1 unambig' 0.59 35 adult mystery specific brief self-report
Siiksjarvi et al. (2017) 2 ambig! 0.73 93 adult mystery specific brief self-report
Siiksjarvi et al. (2017) 2 unambig! 0.35 92 adult mystery specific brief self-report
Schiefer et al. (2020) 0.71 65 child other’ general longer self-report
Schutte (2020) 0.68 22 adult game play specific brief self-report
Schutte and Malouff (2019b) 0.61 154 adult autonomy specific brief self-report
Sharpe et al. (2013) threat 0.38 68 adults mindful specific brief self-report
Sharpe et al. (2013) no threat -0.38 72 adults mindful specific brief self-report
Thomas and Vinuales (2017) 1 0.54 153 adults other® specific brief self-report
Thomas and Vinuales (2017) 2 0.42 248 adults other® specific brief self-report
van Lieshout et al. (2018) 1 2.35 24 adults multiple specific brief self-report
van Lieshout et al. (2018) 2 97 24 adults mystery specific brief behavioural
van Lieshout et al. (2018) 3 2.09 24 adults multiple specific brief self-report
Wright et al. (2018) 0.48 225 adults mystery specific brief self-report

“Number after date indicates study or experiment number

! Ambig =ambiguous condition; unambig = unambiguous condition. > Setting reading goals. > Training in proactive career preparation. * Moth-
ers modelling curiosity 3 Putting manipulable objects in open in museum." ¢ Teaching tailored to student learning style. ’ Inquiry-based learning.
8 Statement made by member of same social-identity group as participant

@ Springer



Current Psychology

review of the studies. The data set resulting from the coding
is available at https://rune.une.edu.au/web/handle/1959.11/
29807.

Results

Comprehensive Meta-Analysis Version 3.3 (CMA; Boren-
stein et al., 2014) calculated the overall weighted effect size
for the effect of interventions on curiosity. The effect size was

expressed as Hedges’ g. The CMA software also performed
moderator analyses and publication bias analyses.

The Effect Size of Curiosity Interventions
Across Studies

Hedges’ g, which corrects for a bias in Cohen’s d and is
therefore generally preferred by statistics experts (Lakens,
2013), assessed the impact of interventions on curiosity.

Studyname Comparison  Qutcome Statistics for each study Hedoes's gand 95% CI
Hedges's  Standard Lower  Upper

g error  Variance limit  limit ZValue pValue
Amone & Grabowsk (1992) Blank Combined 0120 0279 0078 0667 0427 0430 0667 |
Cabral-Marquez (2011) Blank Blank 0039 0284 0081 05% 0518 0139 089 i
Chafrasiri et al. (2020) Blank Blank 0221 0346 0120 045 089 0640 052 i
Gayneretal. (2011) Blank Blank 0.716 0214 0046 0296 1136 3340  0.001 i
Geenetal. (2019) Blank Blank 1441 025 0051 099 1882 6393 0000
Hil etal. (2015) Study 1 Blank Blank 0682 0200 0084 013 1250 2351 0019 i
Hil etal. (2015) Study2 Blank Blank 0467 0197 0039 0082 083 237 0017 —a—
Isakson et . (2016) Pilot Study Blank Blank 1.25 0452 0204 0371 2142 2780 0005
Isakson et al. (2016) Exper 2 Blank Blank 0976 0307 00% 0374 1518 3477 0001 o
Isakson et al. (2016) Exper 3 Blank Blank 0626 0230 0053 0176 1077 2726 0006 i
Johns & Endsley (1977) Blank Blank 0847 0361 0130 0140 1554 2349 0019 —=
Koran et al. (1984) Blank Blank 0,663 0120 0014 0428 0897 5502 0000 -+
Lenehenetal. (1994) Blank Blank 09% 0148 002 0707 1289 6725 0000 —a
Manatos (2012) Blank Blank 0713 026 0051 0270 115% 315  0.002 i
Mehta et al. (2018) Experiment 1 Blank Blank 0151 0059 0003 00%6 026 2518 0010 -
Mehta et al. (2018) Experiment 2 Blank Blank 01% 0059 0003 0078 0309 3203 0001 -
Miller-Stewens etal. (2017) Study4A  Blank Blank 0462 0208 0043 0054 0870 2220 002%6
MilerStewens etal. (2017) Study4B ~ Blank Blank 064 0214 0046 0225 1063 3014 0.003
Miller-Stewens et al. (2017) Study 5 Blank Blank 0523 0150 0023 028 0817 3481 0001
Nasser & Przeworsk (2017) Blank Blank 0046 0201 0041 0441 0349 0229 0819 —a—
Otner & Zalaz (2014) Combined  Blank 0201 0332 0111 045 0853 0605 0545 L
Potts et al. (2018) Exper 3 Blank Blank 0166 0411 0169 0640 0971 0404 0686 i
Potts etal. (2018) Exper4 Blank Blank 0.167 0340 0116 0500 0834 04%0 064 i
Ruanetal. (2018) Study2 Blank Blank 0426 0166 0027 0101 0751 2572 0010 ——
Ruanetal. (2018) Study 3 Blank Blank 0641 0143 0020 0360 092 4478 0000 ——
Ruanetal. (2018) Study5 Blank Combined 1.251 0155 0024 0947 155 8080 0000 3
Saaksjani etdl. (2017) Study 1 Ambig  Blank Blank 194 038 0159 1163 2725 480 0.000
Saaksjani et . (2017) Study 1 Unambig  Blank Blank 0589 0338 0114 0073 1252 1745 0081 i
Saaksjani etdl. (2017) Study2 Ambig  Blank Blank 0733 0241 0058 0261 1206 3042 0002 ——i—
Saaksjani etdl. (2017) Study2 Unambig  Blank Blank 0.351 0215 0046 0072 0773 1628 0104 i
Schieferetal. (2019) Blank Blank 0714 0267 0071 0191 1237 2677 0007 i
Schutte (2019) Blank Combined 0675 0428 0183 0163 1513 1578 0.115 i
Schutte & Malouf (2019) Blank Blank 0,609 0164 0027 0288 0831 3712 0000 ——
Sharpe et al. (2013) threat Blank Blank 0.382 0242 0059 0093 08% 1576 0115 i
Sharpe et al. (2013) no threat Blank Blank 0383 0285 0055 084 0019 1626 0104
Thomas & Vinuales (2017) Study 1 Blank Blank 0.544 0168 0028 0213 0874 327 0001 ——
Thomas & Vinuales (2017) Study 2 Blank Blank 0423 0130 0017 0168 0679 3251 0001 ——
van Lieshout et al... (2018) Exper 1 Combined  self 2341 0774 0600 0809 384 3030 0002 —
van Lieshout et al... (2018) Exper 2 Combined  waiting 0971 0446 0199 0098 184 2179 009 —a
van Lieshout et al.. (2018) Exper 3 Combined  self 2093 0688 0473 0746 3441 304 0002 b
Wiight et al. (2018) Blank Blank 0484 0135 0018 0219 0748 3588 0000 —t

0570 0065 0004 0444 0697 8833 0000

400 050 0.00 050 1.00

Fig. 2 Forest plot of effect sizes for each study
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Across 41 randomized controlled trials (RCTs) with a total
of 4,496 participants, including adults and children, inter-
ventions significantly increased curiosity. Hedges' g was
0.57 [0.44, 0.70], p <0.001. Figure 2 shows the forest plot,
which provides information regarding each individual study
and the variation between studies.

The funnel plot indicated that the effect sizes were some-
what asymmetrically distributed. Figure 3 shows the funnel
plot. Duvall and Tweedie's trim and fill analysis addressed
this asymmetry of effect sizes. Duvall and Tweedie's trim
and fill found evidence of bias regarding Small N studies and
suggested eliminating five studies. After eliminating those
studies, the effect change fell to 0.49 [0.36, 0.62], p <0.001.
The Hedges’ g of 0.49 still represented a roughly moderate
effect size.

Moderator Analyses

Moderator analyses showed significantly higher effect sizes
for interventions aimed at increasing general curiosity than
for those aimed at increasing specific curiosity, but there
were only two studies in the general-curiosity category.
Some meta-analysis experts recommend a minimum of 10
studies in each moderator category, but other experts give
approval to lower numbers such as 2 (Pincus et al., 2011).

Fig. 3 Funnel plot

The other potential moderators were all non-significant:
type of intervention, length of intervention, self-report for
curiosity versus behavioural indicator, or type of participant.
However, there were signs of higher effects sizes for longer
interventions and for interventions involving mystery, game
playing, and types of interventions other than autonomy and
mindfulness. Table 2 shows the moderator results.

Several studies showed especially large effect sizes. These
studies were as follows. Ruan et al. (2018) created uncer-
tainty in an interesting matter. In two studies, van Lieshout
et al. (2018) also induced uncertainty. Green et al. (2020)
offered participants in the intervention condition a course
focused on developing proactive and adaptation skills.
Isikman et al. (2016) primed curiosity through questions.
Lenehan et al. (1994) provided students with material that
matched their learning style preferences. The large effect
sizes found in these studies may indicate the value of the
intervention strategies used in the studies.

Discussion

The objective of the present study was to consolidate infor-
mation regarding whether interventions can enhance curi-
osity. Across 41 randomized controlled trials, with a total
of 4,496 participants, interventions significantly increased
curiosity. The weighted effect size, reported as Hedges' g,
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Table 2 Moderator results

Variable g 95% Cis p
Sample type, Q(1)=1.03, p=.31

Child (k=4) 0.33 -0.15, 0.81 18

Adult (k-36) 0.59 0.45,0.73 <.001
Intervention type, Q(4)=5.15, p=.27

Mystery (k=17) 0.60 0.41,0.78 <.001

Mindfulness training (k=7) 0.26 -0.06, 0.59 A1

Game play (k=4) 0.54 0.34,0.75 <.001

Autonomy (k=2) 0.28 -0.43,0.99 44

Other (k=8) 0.70 0.44, 0.96 <.001
Curiosity type, 0Q(1)=6.87, p=.009

General curiosity (k=2) 0.93 0.68, 1.18 <.001

Specific focus (k=39) 0.55 0.42,0.68 <.001
Intervention length, O(1)=1.96, p=.16

Brief (k=35) 0.52 0.40, 0.65 <.001

More than one day (k=6) 0.78 0.44, .1.12 <.001
Curiosity measure type, Q(1)=.00, p=.99

Self-report (k=33) 0.54 41, .68 <.001

Behavioural (k=5) 0.54 24, .84 <.001

Note: Moderator analyses did not include studies with combined val-
ues for a moderator, thus the total k for some moderator analyses is
not 41

of 0.57 (0.49 adjusted) indicates a moderate effect of inter-
ventions. The effect size is based on studies using various
principles to increase curiosity and participants from vari-
ous populations. This finding supported the hypothesis that
across studies, interventions would increase curiosity.

Theoretical Implications

The confirmation that curiosity can be increased and the
findings regarding some of the specific aspects of interven-
tions intended to increase curiosity have implications for
theories regarding the nature of curiosity. For example,
the robust effect size for interventions drawing on mystery
provides some support for information-processing related
theories of curiosity. The higher effect size for studies that
aimed to increase general curiosity versus those that aimed
to increase realm-specific curiosity may support the value of
consideringassessing these aspects of curiosity as somewhat
distinct constructs.

Practical Implications
The finding that across studies, curiosity was increased

through interventions supports the potential of programs
intended to raise curiosity as an end goal. The finding also
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supports the potential of programs that seek to raise curios-
ity to obtain related effects such as increases in creativity
(Schutte & Malouft, 2019a), innovation (Celik et al., 2016),
life satisfaction (Kashdan & Steger, 2007), life meaning, aca-
demic performance (Von Stumm et al., 2011), and job satis-
faction (Kashdan et al., 2020). In such research the increases
in curiosity can then be viewed as a manipulation check
of the intended impact of the intervention. An example of
this process of other benefits possibly being stimulated by
increasing curiosity is the finding by Schutte (2020) that
as well as increasing curiosity, an intervention increased
positive affect and experience of engagement, and that the
increase in curiosity was related to the amount of increase
in positive affect and flow.

One potential moderator showed a significant association
with effect size: Studies that aimed for increases in general
curiosity had bigger effect sizes than studies that aimed to
increase specific curiosity, e.g., regarding the outcome of
a specific matter or activity. However, there were only two
studies that targeted general curiosity, Lenehan et al. (1994)
and Schiefer et al. (2020), and both studies had lengthy inter-
ventions. Hence, the meaning of the significant moderation
is ambiguous.

In the present study, potential moderators relating to
curiosity intervention principle, length of intervention, self-
report for curiosity versus behavioural indicator, or type of
participant were not significant. The lack of significance of
these moderators suggests that interventions are relatively
robust in regard to variation in these moderator variables. It
may be that multiple approaches to increasing curiosity are
effective. This idea is supported by the strong effect sizes
for interventions drawing on mystery, providing game play,
and providing a collection of “other” methods to stimulate
curiosity. Interventions drawing on enhancing mindfulness
or autonomy did not have a significant effect across studies,
although some individual studies found positive effects.

If the conceptualisation of curiosity is the desire to know,
interventions such as those that present a mystery in relation
to which individuals can not immediately access information
may be especially effective in piquing curiosity. A practical
implication is that interventions that emphasise what an indi-
vidual does not know or challenges an individual to obtain
new knowledge or test new skills may be most effective.
Such interventions would have relevance in various areas,
including education and organisational settings.

There was no significant difference between studies clas-
sified according to age, but the effect sizes for adults were
especially high. A practical implication is that interventions
aiming to enhance curiosity in children may require differ-
ent approaches from some of the ones already investigated.
There was no significant meta-analytic difference across
shorter interventions of one day or less and longer interven-
tions. However, the large effect size of g=0.78 for longer
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interventions is notable, and as more curiosity enhancing
interventions are studied, length of intervention may emerge
as instrumental in increasing curiosity. A practical implica-
tion of the large effect size found for longer intervention is
that, when possible, it may be beneficial to design longer
more in-depth interventions. Curiosity self-report measures
and behavioural measures of curiosity showed similar effect
sizes across studies. This finding may indicate that individu-
als have reasonable insight into their experience of curiosity
and that behaviours prompted by curiosity reflect the subjec-
tive experience of curiosity.

Limitations

Limitations of the present meta-analysis include the avail-
ability of only a small number of studies with features that
allowed inclusion in some of the moderator categories. For
example the moderator analysis focusing on type of curios-
ity, general or specific, compared 39 to 2 studies. Findings
regarding the significance of these moderators may change
as more studies are conducted. The reliability of curiosity
outcome measures may have influenced the results. Adjust-
ing for reliability of outcome measures may result in larger
effect sizes, but some researchers point out that this approach
may inaccurately inflate the size of findings (Podsakoff et al.,
2012). The 95% agreement rate between coders of the data
used in the meta-analysis provides a level of confidence in
the coding process, similar to a reliability of 0.95 for a scale
providing confidence in the reliability of a scale. Neverthe-
less, there may be slight variations from true effect sizes or
moderator impacts related to reliability of coding.

Future Research

Future research investigating the effectiveness of interven-
tions aimed at increasing curiosity might examine other
principles that could help formulate intervention approaches.
For example, drawing on the notion that curiosity is a moti-
vating emotion that includes cognitive aspects, researchers
could tailor intervention activities to individuals’ prominent
motivations or cognitions in order to stimulate curiosity in a
topic or activity. Future research might also investigate how
to best harness principles, such as introduction of mystery,
that seem to lead to strong effects for interventions. Future
research might further investigate the linkages between curi-
osity increased through interventions and how this increase
in curiosity impacts other beneficial outcomes. Researchers
could explore further the effects of interventions intended to
increase general curiosity, including ensuing effects, such as
on learning, grades, and positive affect. Researchers could
also explore various unknowns, such as which methods work

best to increase curiosity in head-to-head comparisons and
how long effects last.

Conclusion

This meta-analysis consolidated the effects of curiosity
enhancing interventions. Across 41 studies, which included
4,496 participants, interventions significantly increased
curiosity. Interventions introducing mystery and using
games to increase curiosity were especially effective. The
finding that curiosity can be systematically increased is
promising because higher levels of curiosity tend to be
associated with various beneficial outcomes. Because it is
possible to increase curiosity with certain methods, teachers,
parents, marketers, and others could employ such methods.
Increases in curiosity may then also lead to changes in other
characteristics, such as creativity.
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