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Curiosity, the desire to learn new information, has a powerful effect on children’s
learning. Parental interactions facilitate curiosity-driven behaviors in young children,
such as self-exploration and question-asking, at a certain time. Furthermore,
parenting quality predicts better academic outcomes. However, it is still unknown
whether persistent parenting quality is related to children’s trait epistemic curiosity
(EC). The current study examined whether parenting practices, responsiveness, and
demandingness are cross-sectionally related to the trait EC of children in different
age groups (preschoolers, younger and older school-aged children). We adopted a
shortened Japanese version of the parenting style questionnaire and modified the
trait EC questionnaire in young children. A sample of 244 caregivers (87.37% mothers)
of children (ages 3-12) was recruited through educational institutions in Japan and
reported on their parenting practices and trait EC. All data analyses were performed
using SPSS version 26. Hierarchical regression analyses were performed to determine
the explanatory variables for children’s trait EC. Self-reported parental responsiveness
significantly explained EC scores. To the best of our knowledge, this is the first
study to show a cross-sectional relationship between parental responsiveness and
children’s trait EC. Future research should clarify whether parental responsiveness in
early childhood predicts children’s EC later in life.
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Introduction

Curiosity is a fundamental learning motivation that involves the desire to know new or specific
information (Berlyne, 1954, 1966). Epistemic curiosity (EC), one of the two branches of curiosity, is
the drive not only to seek novel information but also to remove uncertainty (Berlyne, 1966;
Loewenstein, 1994; Litman and Spielberger, 2003; Litman, 2005, 2008; Jirout and Klahr, 2012).
Especially, experimental studies have shown that children’s active self-exploration occurs for the
purpose of reducing uncertainty rather than merely seeking novel information (Schulz and
Bonawitz, 2007; Cook et al., 2011; Blanco and Sloutsky, 2021). It has been suggested that EC is linked
to well-being (Kashdan and Steger, 2007; Engel, 2009; Wang and Li, 2015) as well as academic
achievement (Shah et al., 2018). Despite the positive aspects of EC, according to Engel (2009),
children show less EC as they age, especially after starting school. Thus, supporting and maintaining
children’s EC has long attracted caregivers and educators (Engel, 2011; Jirout, 2020).

EC was widely defined as a desire to seek various novelty stimuli and a specific knowledge or
activity (Berlyne, 1954, 1960, 1966; Litman and Spielberger, 2003). According to Berlyne (1954, 1966),
when humans encountered ambiguous stimuli, they experienced conflict. This experience motivates
humans to explore new information to reduce this state (Berlyne, 1954, 1966). Litman and Spielberger
(2003) theorized that individual differences exist in EC regarding the frequency of expressing
EC. Building on this idea, Litman and Jimerson (2004) proposed that this personality trait is related
to different emotions, pleasurable and aversive feelings of uncertainty, and pivotal aspects to motivate
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information seeking, and developed two types of EC model (Interest type
EC/ Deprived type EC). Interest type EC (IEC) increases with the positive
anticipation of learning new knowledge and motivates new information
seeking (Litman, 2005). Deprived EC (DEC) increases undesirable
feelings and motivates specific information seeking to reduce uncertainty
(Litman, 2008). EC is the basic component of intrinsic motivation (Ryan
and Deci, 2000), and IEC and DEC are related to different learning goals;
as IEC is related to motivation to learn new knowledge simply for joy,
while DEC is related to motivation to learn specific knowledge because
of the “need to solve” (Litman and Jimerson, 2004). Specifically, DEC
increases through extrinsic as well as intrinsic motivation (Litman
et al., 2010).

Parenting is a factor that may affect children’s EC. Parenting style is
defined as a persistent “constellation of attitudes toward the child that
are communicated to the child and that, taken together, create an
emotional climate in which the parent’s behaviors are expressed”
(Darling and Steinberg, 1993, p. 488). Over the past decades, the impact
of parenting style on child development has been investigated from two
dimensions: responsiveness and demandingness (Baumrind, 1966;
Maccoby and Martin, 1983). Responsiveness is referred to as the degree
of warm acceptance with a sensitive response to children’s needs and
interests (Landry et al., 2001, 2006). Demandingness refers to the degree
of parental control with strictness in a child (Rodriguez et al., 2009).
One of the major approaches to studying parenting styles is the
typological approach. Parenting styles were classified into four categories
based on this approach (Baumrind, 1967; Maccoby and Martin, 1983),
which is one of the most adopted typology approaches (person-
centered): authoritarian (low responsiveness, high demandingness),
authoritative (high responsiveness, high demandingness), permissive
(high responsiveness and low demandingness), and uninvolved/
neglectful (low responsiveness and low demandingness). Another
approach to studying parenting style is the dimensional approach
(variable-centered), which examines the relationships between variables.
This approach has been adopted to investigate parental practices (Power,
2013). In this study, we focus on a dimensional approach to examine the
independent relationships of each parenting dimension.

The accumulated evidence indicates that parenting influences the
development of children’s competence (for review, see Darling and
Steinberg, 1993; Jeong et al., 2021). There has been empirical evidence
of associations between responsiveness, demandingness, and cognitive
development. For example, it has been noted that an authoritative
parenting style, compared to authoritarian, permissive, and uninvolved/
neglectful styles, has been positively associated with positive outcomes:
academic achievement and cognitive development among adolescents
(Steinberg et al., 1992; Llorca et al,, 2017). Additionally, studies using
the dimensional approach have also revealed a significant positive
relationship between responsiveness and cognitive development, and
academic success among elementary and middle school children
(Dumont et al,, 2014). A recent study has shown positive relations
among parenting, which include parental encouragement and
involvement in children’s school/home activities, learning motivation,
and children’s EC among preschoolers (Kwok et al., 2022). Thus, warm
and supportive parenting, such as high responsiveness, may guide
children to achieve academic goals. However, existing evidence for the
links between parenting and children’s EC is limited.

Parental support may play a major role in curiosity-driven behavior
among children. Previous studies have revealed that a secure environment
fosters children’ self-exploration in early childhood (Posada et al., 2007;
Stupica et al., 2011), whereas an insecure environment is a key factor in
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infants’ poor exploration (Gaertner et al., 2008). Children’s information
exploration is known to increase when they detect novelty (Berlyne,
1954, 1966), uncertainty (Schulz and Bonawitz, 2007; Blanco and
Sloutsky, 2021), and knowledge gaps (Loewenstein, 1994; Stahl and
Feigenson, 2015). Supporting children in recognizing EC-driven
situations lead to higher levels of EC expression. For example, in an
informal learning environment such as a museum, children aged three
to seven actively engaged in complex material exploration when their
parents guided them to do so. Conversely, children show less material
exploration when parents actively explore tasks instead of guiding them
to engage (Callanan et al., 2020). Furthermore, parental attitudes that
encourage children to observe objects and ask questions at home increase
complex exploration in preschoolers (Vandermaas-Peeler et al., 2019).

Based on these findings, the parent—child interactions over time are
believed to be critical for the development of children’s trait EC. Trait
EC is the individual difference in the frequency of curiosity-state
experiences in general (Litman et al., 2005). This is a more persistent
form of EC and is distinguished from curiosity-driven behavior at a
particular moment (e.g., Naylor, 1981). It has been proposed that IEC,
related to intrinsic motivation, is observable in infants without external
encouragement to seek information (Oudeyer et al., 2016). However,
consistent responsive parental behavior across infancy has been
suggested to facilitate infants’ object exploration (Landry et al., 2003).
Furthermore, responding to children’s interests and EC encouraged
them to ask more questions and seek information (for review, see
Torrance, 1966; Ronfard et al., 2018). A recent study showed that asking
questions is a fundamental and important tool for children to express
EC (Alaimi et al., 2020). Such parental practices may facilitate DEC
expression, which involves extrinsic motivation such as reducing
uncertainty or praise (Litman et al, 2010). Therefore, responsive
parental practice may be related to an increase in opportunities for
children to feel the desire to explore new objects (IEC) or detect
ambiguity (DEC) in their daily lives. Specifically, responsive parental
practices play an important role in creating a secure environment
expressing IED and detecting uncertainty or information gap results in
expressing DEC. However, although encouraging and responsive
parental behavior facilitates children’s curiosity-driven behavior at a
particular moment, little is known about whether responsive parenting
is related to childrens trait EC.

Several studies have revealed that children’s EC expression changes
from preschool to school age (Engel and Randall, 2009). It is commonly
agreed that young children are naturally curious (Engel, 2009). Young
children exhibit EC under more complex circumstances that require, for
example, knowledge of cause-and-effect relationships in accordance
with their cognitive maturity levels (FitzGibbon et al., 2019). However,
in an observational study, researchers found that fifth-grade children
showed less EC in the classroom than preschoolers (e.g., Engel, 2009).
Engel (2009) pointed out that EC expression declines as people grow
older after schooling. One possible interpretation for this is that the
dominant goal of schools is mastery of skills rather than inquiry.
Decreased EC levels in children may be partially related to school
participation (Engel, 2009). Schools tend to provide fewer opportunities
for children to express EC during late childhood (Engel, 2011). For
instance, research has shown that in fifth-grade classrooms, educational
priority focuses on mastering skills such as calculations and forms of
grammar. This tendency has been observed in the early grades
(Engel, 2011). Elementary school-aged children showed less exploration
without the teacher’s permission to explore, especially girls (Coie, 1974).
In the Japanese educational context, it has been suggested that
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elementary school teachers use a teacher-directed teaching approach
(e.g., instruct declarative knowledge) when they consider the student’s
need to master the targeted concept (Inoue et al., 2019), which may
result in less opportunity for the student to show their EC at school.
Additionally, a recent study has shown a significant relationship between
parental school involvement, such as checking homework, and better
academic outcomes among fourth-year students in Japan (Otani, 2020).
The assumption is that EC might be generally high during early
childhood, and children in this age group might have little room for an
increase in EC because of parental influence. Therefore, the influence of
parenting styles may be much greater for school-aged children than for
preschoolers. Additionally, EC expression may be affected more by the
school environment in older school-aged children; children reach
adolescence when parental involvement declines (Steinberg, 2005).

Another view suggests that decreased levels of EC among school-
aged children may be related to cognitive control development.
Cognitive control enables children to regulate their behavior to achieve
their goals. In general, school-aged children demonstrate better
performance on cognitive control tasks than preschoolers (Davidson
et al., 2006; Moriguchi and Hiraki, 2013; Chevalier et al., 2019; Plebanek
and Sloutsky, 2019). Cognitive control abilities, such as executive
function, enable older children to focus on goal-oriented information
searches, which may be related to an increase in DEC expression.
Simultaneously, cognitive control is also a predictor of better academic
performance among elementary school students (Pascual et al., 2019).
Academic activities or social academic expectations may influence
whether older school-aged children express EC. Conversely, preschoolers
performed better than older children on tasks such as remembering
irrelevant information (Plebanek and Sloutsky, 2017; Gopnik, 2020; King
and Markant, 2020; Blanco et al,, 2023). One interpretation is that
limited cognitive control encourages younger children to explore more
information that is irrelevant to goals (Gopnik et al., 2017; Gopnik,
2020), which may be related to an increase in IEC expression.

In summary, parental support may facilitate the development of trait
EC among children. Although several studies have focused on parental
roles in encouraging children to explore new information at a certain
time, the relationship between parenting and children’s EC remains
poorly understood. Moreover, there is consistent evidence that
preschool-aged children are more likely to express a higher EC than
school-aged children. The EC in school-aged children dwindles as
children get older. However, it is unclear whether the relationship with
parenting differs between early and late childhood.

To the best of our knowledge, no studies have examined the
relationship between parenting and children’s EC at different school
levels. In the current study, we examined the relationship between
parenting and trait EC in a sample of Japanese preschoolers and school-
aged children. To this end, we classified children into three age groups
(early, middle, and late childhood) because different educational and
cognitive developmental levels may be related to childrens EC
expression. To investigate whether parenting is related to children’s trait
EC during different childhood periods, we analyzed the relationship
between parenting and trait EC in preschoolers and younger and older
school-aged children. This analytical approach is one of the main
contributions of this study to the literature. We hypothesized that
responsive parental practice would be related to children’s EC in middle
childhood and would show fewer relationships in early and late
childhood. We used a parent-reported-based questionnaire because it
reflected childrens EC observed in a real-life setting (Piotrowski et al.,
2014; Acar et al., 2019).
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Methods
Participants

The participants were 245 caregivers of children aged 3-12 (girls
58.78%; mean age=95.8months; range 47-154months; SD=31.84).
We determined the sample size based on the rule of thumb according to
Harris’s formula for a correlation or regression sample size (VanVoorhis
and Morgan, 2007). A sample of 10 to 30 participants per predictor
variable was appropriate, or at least 50 plus the number of predictor
variables (N>54). In total, 245 parents answered questionnaires regarding
their children’s EC and self-parenting styles. There was one case that was
dropped from the analysis because of concerns about the validity of the
data (n=1). Based on the demographic questionnaire data completed by
parents about themselves, the majority of caregivers described themselves
as the child’s mother (87.37%). Details of the children’s current age in years
and months and sex were provided. Participants children were divided
into separate groups: preschoolers (n=99, 55 girls, mean=63.3 months,
range=47-83, SD=10.18), younger school-aged (n=72, 44 girls,
mean =99.5months, range=83-117, SD=10.75), and older school-aged
(n=73, 45 girls, mean=135.6 months, range=118-154, SD=10.47).

Research design

A cross-sectional study was conducted to examine the relationship
between parenting and children’s trait EC at different school levels.
Participants were recruited from two Japanese educational institutions:
a private elementary school that follows the Japanese national
curriculum and a center for early childhood education under the
jurisdiction of the Cabinet Office in mid-sized cities in Japan. All
participants were Japanese speakers. Questionnaires were distributed to
children by their teachers during January and February 2022. One of the
main caregivers was asked to complete the questionnaire. Teachers
distributed envelopes containing questionnaires to their students’
parents. Those who agreed to participate in the study returned a sealed,
anonymous envelope to the children’s teachers. Before the study began,
informed consent was obtained from each child’s caregiver. We included
data when participants completed all items for at least one measure of
children’s EC or self-parenting styles. All procedures were approved by
the local psychological research ethics committee (3-P-23).

Measures

Parenting style questionnaire

We used a parent-style questionnaire to investigate the quality of
parental practices. Participants completed a shortened version of the
Parenting Style Questionnaire (Robinson et al., 1995) developed in
Japanese (Nakamichi and Nakazawa, 2003). Parenting style was assessed
based on two dimensions: responsiveness and demandingness. Responses
were recorded on a 4-point Likert scale (1 =strongly disagree, 4 =strongly
agree). The responsiveness dimension scale was measured by eight items,
for example: “When a child is playing alone and seems bored, join in and
play with him or her” (one question was reverse scored) (Cronbach’s
a=0.79). The demandingness dimension was measured using eight
items, for example, “Tell the child what to do” (two questions were
reverse scored). For this study, we modified the demandingness scales by
removing two statements that showed negative internal correlations in
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the factor of both items 12 and 14 (Cronbach’s o for the six demandingness
items was 0.61). For more information, see Supplementary material S1.

Parent-reported epistemic curiosity

The caregivers completed the EC questionnaire (Piotrowski et al.,
2014), which was translated into Japanese. In the questionnaire, five
items assessed IEC, for example, “My child has fun learning about new
topics or subjects” (Cronbach’s «=0.88), and five items assessed DEC,
for example, “When presented with a tough problem, my child focuses
all of his/her attention on how to solve it” (Cronbach’s «=0.90), using a
5-point Likert-type scale (1 =almost never, 5= almost always). For more
information, see Supplementary material S2.

Data analysis

Since this study included a small sample size, determining the
distribution of the variable parenting dimensions and childrens IEC/
DEC was important for choosing an appropriate statistical method.
Therefore, a Shapiro-Wilk test was performed, which showed that each
variable deviated significantly from normality. Based on these results, a
nonparametric test was used. The Kruskal-Wallis test was performed to
examine group differences between the means of the three independent
age groups. Spearmans rank-order correlations were calculated to
investigate the relationship between variables (sex, age in months,
parenting styles, and EC) in this study for each age group. To examine
whether parenting explained a statistical amount of variance in childrens
IEC and DEC, a hierarchical regression analysis was performed. All data
analyses were performed using SPSS version 26.

Results
Initial analysis

Descriptive and correlational analysis

Table 1 shows means and SD as well as comparisons via the
Kruskal-Wallis test between the three different age groups. We did not
find any significant group differences in IEC (Chi-square=3.50,
p=0.174, df=2) or DEC scores (Chi-square=4.77, p=0.09, df=2).
Table 2 illustrates the Spearman’s rank-order correlations between
variables in each age group (preschoolers, younger school-aged, and
older school-aged children) and across all children (age-collapsed).
Responsiveness is positively related to DEC among preschoolers and EC
(IEC and DEC) among younger-aged children. There were no significant

TABLE 1 Sample descriptive separately for the three age groups.

10.3389/fpsyg.2022.1075489

relationships between parenting styles, responsiveness, demandingness,
and children’s EC among older-aged children. The age-collapsed analysis
showed weakened correlations between responsiveness and EC (IEC
and DEC).

Relationship between parenting styles and
children’s curiosity

A hierarchical regression analysis was performed to determine
whether parenting practices are a significant predictor of children’s IEC
and DEC beyond their age. A two-step hierarchical multiple regression
analysis was performed with each of the children’s IEC and DEC as the
dependent variables. Children’s sex was entered in Step 1, and their age,
parenting dimensions, responsiveness, and demandingness were entered
in Step 2 as predictors. For all children, children’ sex, age, and parenting
dimensions did not contribute significantly to the regression model IEC
[F(4,224)=0.41, p =0.119]. In contrast, Children’s sex, age, and parenting
dimensions contributed significantly to the regression model DEC
[F(4,225)=3.37, p =0.011]. Furthermore, we found that parental
responsiveness significantly explained IEC score, and children’s age and
parental responsiveness significantly explained DEC score. These results
indicated that children’s IEC and DEC were higher with increasing levels
of responsive parental practice and children’s DEC decreases as they
mature. For preschoolers, multiple regression analysis revealed that at
Stage 2, children’s sex, age, and parenting dimensions did not contribute
significantly to the regression models IEC [F(4,84) =1.40, p=0.242] or
DEC [F(4,85)=1.09, p =0.366]. We found that children’s age explained
IEC, indicating that preschoolers’ IEC increases as they get older. For
younger-aged children, childrens sex, age, and parenting dimensions
contributed significantly to the regression models IEC [F(4,65)=5.17,
p<0.001] and DEC [F(4,64) =5.04, p <0.001]. Furthermore, we found that
parental responsiveness significantly explained IEC and DEC scores. For
younger-aged children, ECs were higher with increasing levels of
responsive parental practice. For older school-aged children, children’s
sex, age, and parenting dimensions did not contribute significantly to the
regression models IEC [F(4,65)=1.86, p =0.128] or DEC [F(4,66)=0.36,
p=0.838] (Table 3).

Discussion

In the present study, we investigated whether responsive and
demanding parental practices are related to children’s trait EC during
early, middle, and late childhood in a sample of Japanese children. The
results showed that responsive parenting was related to childrens trait
EC. In addition, parents who exhibited acceptance and warm behavior

Total (n=244) Preschoolers Younger Older Group differences
(n=99) school-age (7=72) school-age (17=73)
M (SD) M (SD) n M (SD) n M (SD) Value of = Kruskal-
P Walls Test
Responsiveness 241 3.00 (0.50) 97 2.89 (0.49) 72 3.10 (0.52) 72 3.06 (0.45) 0.018 Yo>Pr
Demandingness 237 3.38 (0.39) 95 3.22(0.39) 70 3.45 (0.34) 72 3.50 (0.38) 0.000 Yo > Pr, Ol>Pr
IEC 240 438 (0.65) 97 4.41 (0.68) 72 4.46 (0.50) 71 4.25(0.72) 0.174
DEC 241 3.61 (0.84) 98 3.72(0.77) 71 3.66 (0.81) 72 3.43(0.93) 0.092

Higher scores indicate higher parenting practices of each dimension. Higher scores indicate more curious. IEC, I-type epistemic curiosity; DEC, D-type epistemic curiosity; Pr, preschoolers; Yo,
younger school-age; Ol, older school-age.
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TABLE 2 Spearman’s rank order correlations between variables.

10.3389/fpsyg.2022.1075489

1 2 3 4 5
All (n=244)
1. Sex -
2. Age in months 0.05 -
3. Responsiveness —0.03 0.10 -
4. Demandingness —-0.10 0.29%%* 0.23%%* -
5.1EC 0.00 —0.10 0.22%% 0.07 —
6. DEC —0.02 —0.12 0.19%* 0.01 0.70%*
Preschoolers (n1=99)
1. Sex —
2. Age in months 0.01 -
3. Responsiveness 0.06 -0.17 —
4. Demandingness 0.04 0.06 0.34%* -
5.1EC —0.07 0.10 0.08 0.19 -
6. DEC —-0.03 0.00 0.23% 0.09 0.66%*
Younger school-age (n=72)
1. Sex -
2. Age in months 0.11 -
3. Responsiveness —0.25% -0.17 —
4. Demandingness —-0.13 —-0.15 0.07 —
5.IEC -0.13 —0.05 0.50%* 0.24% —
6. DEC —0.16 —0.02 0.51%% 0.14 0.70%*
Older school-age (n=73)
1. Sex —
2. Age in months 0.05 —
3. Responsiveness 0.12 0.00 —
4. Demandingness —0.27* 0.11 0.13 —
5.1EC 0.22 —0.17 0.14 —0.09 —
6. DEC 0.12 —0.03 —0.08 —0.04 0.69%*

#p<0.05, #xp<0.01.

were more likely to have children who expressed higher levels of IEC
and DEC, especially during middle childhood. However, parental
practices were not significantly related to trait EC in older school-aged
children (9-to 12-year-olds). We found no significant relationship
between sex and trait EC in any age group. This is partly consistent with
a previous study that reported that the trait EC of 3-to 8-year-old
children was not significantly different between the sexes (Piotrowski
etal., 2014).

Our results indicate that parental responsive involvement was related
to trait EC, both IEC and DEC. Inconsistent with the evidence that school-
aged children showed less EC than preschoolers (Engel, 2011), our data
indicate that there are no significant EC differences between children. This
may be because the present study reflected children’s EC observed at home,
whereas the previous study reflected children’s EC observed in a school
setting. Our findings could imply that responsive parenting from preschool
age through middle childhood may promote children’s EC. Previous studies
have reported that parental responsive interactions during early childhood
predict children’s social or cognitive abilities in later childhood, including
prosocial behavior (Stern and Cassidy, 2018), cognitive skills (Hurtado-
Mazeyra et al, 2022), and math achievement (Duncan et al., 2019).

Frontiers in Psychology 05

Responsive parenting has also been linked to parental involvement in
schools. These studies indicate that parental school involvement could be a
moderator in predicting future outcomes in children. Previous studies have
also suggested that parental beliefs influence childrens attitudes and
interests (Leibham et al., 2005; Cevher-Kalburan and Ivrendi, 2016; Pattison
and Dierking, 2019). When parents believed that curiosity was important
for their children’ future, they tended to provide more opportunities related
to their children’s interests (Leibham et al., 2005). In contrast, demanding-
only parenting may be related to less encouragement of children’s interests
(LaForett and Mendez, 2017). Taken together, we propose that parental
responsiveness facilitates children’s EC development.

When we looked more closely, no significant relationship was
detected between parenting practices and trait EC among older children.
One possible interpretation is that older school-aged children’s EC levels
may be affected by other factors such as school-related activities as
children reach a period of becoming more independent from their
parents (Feder et al., 2019). Furthermore, cognitive control skills enable
older children to focus on goal-related activities. The influence of the
school context increases when children in late childhood place greater
importance on academic activities. Another possibility is that parents
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TABLE 3 Hierarchical regression analysis for variables predicting IEC and DEC scores.

Preschoolers Younger school-age Older school-age
SEB B B B B

IEC
Step 1
Child’s sex 0.027 0.087 0.021 —0.056 0.146 | —0.041 —0.105 0123 | —0.103 0.278 0.176 0.188
R2 0.000 0.002 0.011 0.035
Step2
Child’s sex 0.044 0.087 0.034 -0.072 0.144 = —0.053 0.042 0.115 0.041 0.259 0.182 0.176
Child’s age —0.003" 0.001 | —0.126 0.014* 0.007 0.222 0.002 0.005 0.033 —0.015" 0.008 | —0.223
Responsiveness 0.183* 0.088 0.141 0.039 0.154 0.028 0.4477 0.109 0.468 0.026 0.192 0.016
Demandingness 0.003 0.116 0.002 0.165 0.194 0.095 0.232 0.162 0.159 —0.207 0232 | —0.111
R2 0.032 0.062 0.2417 0.103
DEC
Step 1
Child’s sex —0.085 0.113 | —0.049 —0.122 0.168 = —0.078 0275 0.196 | —0.169 0.178 0.226 0.094
R2 0.002 0.006 0.029 0.009
Step2
Child’s sex —0.056 0112 | —0.032 -0.127 0.167 | —0.081 —0.068 0185 | —0.042 0.220 0.242 0.116
Child’s age —0.005% 0.002 | —0.172 0.006 0.008 0.084 0.002 0.008 0.033 —0.004 0.011 | —0.046
Responsiveness 0.303 0.113 0.179 0.308' 0.180 0.193 0.726% 0.176 0.470 0214 0253 | —0.105
Demandingness 0.024 0.149 0.011 0.038 0.227 0.019 0.168 0.260 0.072 0.070 0.310 0.029
R2 0.056* 0.049 0.2407 0.021

p<0.10. *P<0.05. **P<0.01. B, partial regression coefficient; SE, standard error; f, standardized partial regression coefficient.

who show responsive parenting may focus on their children’s academic
achievement during late childhood. Indeed, responsiveness has been
reported to be related to parental involvement in education during late
childhood and to be a predictor of better academic outcomes among
adolescents (Dumont et al., 2014). In the Japanese educational context,
teachers tend to teach knowledge to master skills instead of adopting a
student inquiry approach (Henry and Brown, 2008; Inoue et al., 2019).
This may reflect that the standardized entrance exam is a central
determinant of acceptance into higher education in Japan (Yamamoto
and Brinton, 2010). Responsive parents may consider the importance of
academic success involving academically related activities when their
children get older. However, it is important to consider both EC
development and knowledge enhancement. Importantly, a recent
longitudinal study indicated that 8-to 10-year-old children’s curiosity
predicted longer-term curiosity characteristics (Fandakova et al.,, 2018).
Middle and late childhood can be critical ages for fostering a later
curious mind. Thus, further research is required to understand whether
the dominance of mastering skills affects children’s curiosity
development as they get older. Previous studies have revealed that
encouraging parental interaction promotes object exploration in
children at a certain age (Posada et al., 2007; Stupica et al., 2011;
Vandermaas-Peeler et al., 2019; Callanan et al., 2020). We investigated a
more sustained relationship between parent-child interaction and EC
development. Our results showed that responsive parenting was cross-
sectionally related to trait EC among, especially, younger school-aged
children. However, the relationship with parenting did not persist in
later childhood. Previous studies have indicated that the parenting

Frontiers in Psychology

combination of responsiveness and demandingness (authoritative)
parenting is positively correlated to children’s academic achievement
(Burchinal et al., 2002) and school adjustment (Chen et al., 1997). A key
feature of our findings is that school activity may have a greater influence
on children’s EC development than parental involvement in late
childhood. Furthermore, parenting may also influence school-related
tasks that are prioritized in the educational system.

Implication

The main aim of the current study was to address whether
parenting practices are linked to the trait EC of children in different
age groups. While previous research has focused on parental roles in
enhancing children’s EC at a certain age, our results show that
responsive parenting is cross-sectionally related to children’s trait EC
in middle childhood. Responsive parenting may be beneficial for
curiosity development among children, especially in middle
childhood. Future work could examine the relationship between the
educational approach (knowledge enhancement or inquiry) and
children’s EC.

Limitation

The current study had several limitations. First, cross-sectional
correlations do not determine whether parental responsiveness
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influences EC development. Longitudinal studies are needed to
examine whether (a) EC changes during childhood and (b) parental
responsiveness at an early stage of life predict children’s EC development
in later childhood. Second, we did not investigate educational
expectations or beliefs about the importance of curiosity among parents
and teachers. Further research is needed to address how social and
educational expectations affect children’s EC, especially during late
childhood. Specifically, it will be of interest to examine how parental
beliefs affect children’s EC development over the long term. Additional
research is needed to examine the relationships between children’s IEC
and DEC, cognitive control ability, teaching approach (e.g., inquiry-
based teaching or teacher-direct teaching), and parenting style in
different age groups.

Conclusion

Our findings shed new light on the importance of a responsive
parental attitude for fostering and maintaining trait EC in middle
childhood. Our results showed no significant association between
parenting practices and children’s trait EC during early and late
childhood. These findings suggest the contribution of other factors,
such as cognitive status and school activities, to curiosity. This study
offers some guidance for future investigations of factors predicting
children’s curiosity. Future research should clarify whether parental
responsiveness at an early age plays a vital role in EC in later childhood
when children engage in school activities.

Data availability statement

The datasets presented in this study can be found in online
repositories. The names of the repository/repositories and accession
number(s) can be found at: https://osf.io/p2utz/?view_only=2ef5c25bb
e2a4e268b4d3f0cbelasdel.

Ethics statement

The studies involving human participants were reviewed and
approved by Kyoto University Psychological Science Unit. The
participants provided their written informed consent to participate in
this study.

References

Acar, I. H., Frohn, S., Prokasky, A., Molfese, V. J., and Bates, J. E. (2019). Examining the
associations between performance based and ratings of focused attention in toddlers: are
we measuring the same constructs? Infant Child Dev. 28:2116. doi: 10.1002/icd.2116

Alaimi, M., Law, E., Pantasdo, K. D., Oudeyer, P. Y., and Sauzeon, H. (2020). “Pedagogical
agents for fostering question-asking skills in children,” in Proceedings of the 2020 CHI
Conference on Human Factors in Computing Systems. ed. M. Florian ‘Floyd’ (New York, NY,
United States: Association for Computing Machinery), 1-13.

Baumrind, D. (1966). Effects of authoritative parental control on child behavior. Child
Dev. 37:887. doi: 10.1111/j.1467-8624.1966.tb05416.x

Baumrind, D. (1967). Child CARE practices anteceding 3 patterns of preschool behavior.
Genet. Psychol. Monogr. 75, 43-88.

Berlyne, D. E. (1954). A theory of human curiosity. Br. J. Psychol. 45, 180-191. doi:
10.1111/j.2044-8295.1954.tb01243 .x

Berlyne, D. E. (ed.) (1960). Conflict, arousal, and curiosity. New York: McGraw-Hill. doi:
10.1037/11164-000

Frontiers in Psychology

10.3389/fpsyg.2022.1075489

Author contributions

SI contributed to the conceptualization of the study based on
suggestions made by YM and KS, collected the data, conducted the
analyses, and drafted the original manuscript. All authors critically
reviewed and revised the manuscript draft and approved the final
version for submission.

Funding

This work was supported by JST SPRING, grant
number JPMJSP2110.
Acknowledgments

We thank caregivers who participated in this study, the teachers who
assisted with data collection, and all lab members for their
helpful feedback.

Conflict of interest

The authors declare that the research was conducted in the absence
of any commercial or financial relationships that could be construed as
a potential conflict of interest.

Publisher's note

All claims expressed in this article are solely those of the authors and
do not necessarily represent those of their affiliated organizations, or
those of the publisher, the editors and the reviewers. Any product that
may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1075489/
full#supplementary-material

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

Blanco, N. J., and Sloutsky, V. M. (2021). Systematic exploration and uncertainty
dominate young children's choices. Dev. Sci. 24:¢13026. doi: 10.1111/desc.13026

Blanco, N. J,, Turner, B. M., and Sloutsky, V. M. (2023). The benefits of immature
cognitive control: how distributed attention guards against learning traps. J. Exp. Child
Psychol. 226:105548. doi: 10.1016/j.jecp.2022.105548

Burchinal, M. R,, Peisner-Feinberg, E., Pianta, R., and Howes, C. (2002). Development of
academic skills from preschool through second grade: family and classroom predictors of
developmental trajectories. J. Sch. Psychol. 40, 415-436. doi: 10.1016/s0022-4405(02)00107-3

Callanan, M. A,, Legare, C. H., Sobel, D. M., Jaeger, G. J., Letourneau, S., McHugh, S. R.,
et al. (2020). Exploration, explanation, and parent-child interaction in museums. Monogr.
Soc. Res. Child Dev. 85,7-137. doi: 10.1111/mono.12412

Cevher-Kalburan, N., and Ivrendi, A. (2016). Risky play and parenting styles. J. Child
Fam. Stud. 25, 355-366. doi: 10.1007/s10826-015-0236-1

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1075489
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://osf.io/p2utz/?view_only=2ef5c25bbe2a4e268b4d3f0cbe1a5de1
https://osf.io/p2utz/?view_only=2ef5c25bbe2a4e268b4d3f0cbe1a5de1
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1075489/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1075489/full#supplementary-material
https://doi.org/10.1002/icd.2116
https://doi.org/10.1111/j.1467-8624.1966.tb05416.x
https://doi.org/10.1111/j.2044-8295.1954.tb01243.x
https://doi.org/10.1037/11164-000
https://doi.org/10.1126/science.153.3731.25
https://doi.org/10.1126/science.153.3731.25
https://doi.org/10.1111/desc.13026
https://doi.org/10.1016/j.jecp.2022.105548
https://doi.org/10.1016/s0022-4405(02)00107-3
https://doi.org/10.1111/mono.12412
https://doi.org/10.1007/s10826-015-0236-1

lwasaki et al.

Chen, X. Y., Dong, Q,, and Zhou, H. (1997). Authoritative and authoritarian parenting
practices and social and school performance in Chinese children. Int. J. Behav. Dev. 21,
855-873. doi: 10.1080/016502597384703

Chevalier, N., Jackson, J., Roux, A. R., Moriguchi, Y., and Auyeung, B. (2019). Differentiation
in prefrontal cortex recruitment during childhood: evidence from cognitive control demands
and social contexts. Dev. Cogn. Neurosci. 36:100629. doi: 10.1016/j.dcn.2019.100629

Coie, J. D. (1974). An evaluation of the cross-situational stability of children's curiosity
1. J. Pers. 42, 93-116. doi: 10.1111/j.1467-6494.1974.tb00559.x

Cook, C., Goodman, N. D., and Schulz, L. E. (2011). Where science starts: spontaneous
experiments in preschoolers' exploratory play. Cognition 120, 341-349. doi: 10.1016/j.
cognition.2011.03.003

Darling, N., and Steinberg, L. (1993). Parenting style as context-an integrative model.
Psychol. Bull. 113, 487-496. doi: 10.1037/0033-2909.113.3.487

Davidson, M. C., Amso, D., Anderson, L. C., and Diamond, A. (2006). Development of
cognitive control and executive functions from 4 to 13 years: evidence from manipulations
of memory, inhibition, and task switching. Neuropsychologia 44, 2037-2078. doi: 10.1016/j.
neuropsychologia.2006.02.006

Dumont, H., Trautwein, U.,, Nagy, G., and Nagengast, B. (2014). Quality of parental
homework involvement: predictors and reciprocal relations with academic functioning in
the Reading domain. J. Educ. Psychol. 106, 144-161. doi: 10.1037/a0034100

Duncan, R. ], Schmitt, S. A., and Vandell, D. L. (2019). Additive and synergistic relations
of early mother-child and caregiver-child interactions for predicting later achievement.
Dev. Psychol. 55, 2522-2533. doi: 10.1037/dev0000824

Engel, S. (2009). Is curiosity vanishing? J. Am. Acad. Child Adolesc. Psychiatry 48,
777-779. doi: 10.1097/CHI.0b013e3181aa03b0

Engel, S. (2011). Children's need to know: curiosity in schools. Harv. Educ. Rev. 81,
625-645. doi: 10.17763/haer.81.4.h054131316473115

Engel, S., and Randall, K. (2009). How teachers respond to Children's inquiry. Am. Educ.
Res. J. 46, 183-202. doi: 10.3102/0002831208323274

Fandakova, Y., Bunge, S. A., Wendelken, C., Desautels, P.,, Hunter, L., Lee, J. K,, et al.
(2018). The importance of knowing when you Don't remember: neural signaling of
retrieval failure predicts memory improvement over time. Cereb. Cortex 28, 90-102. doi:
10.1093/cercor/bhw352

Feder, A., Fred-Torres, S., Southwick, S. M., and Charney, D. S. (2019). The biology of
human resilience: opportunities for enhancing resilience across the life span [review]. Biol.
Psychiatry 86, 443-453. doi: 10.1016/j.biopsych.2019.07.012

FitzGibbon, L., Moll, H., Carboni, J., Lee, R., and Dehghani, M. (2019). Counterfactual
curiosity in preschool children. J. Exp. Child Psychol. 183, 146-157. doi: 10.1016/j.
jecp.2018.11.022

Gaertner, B. M, Spinrad, T. L., and Eisenberg, N. (2008). Focused attention in toddlers:
measurement, stability, and relations to negative emotion and parenting. Infant Child Dev.
17, 339-363. doi: 10.1002/icd.580

Gopnik, A. (2020). Childhood as a solution to explore-exploit tensions. Philos. Trans. R.
Soc. B Biol. Sci. 375:20190502:20190502. doi: 10.1098/rstb.2019.0502

Gopnik, A., O'Grady, S., Lucas, C. G, Griffiths, T. L., Wente, A., Bridgers, S., et al. (2017).
Changes in cognitive flexibility and hypothesis search across human life history from
childhood to adolescence to adulthood. Proc. Natl. Acad. Sci. U. S. A. 114, 7892-7899. doi:
10.1073/pnas.1700811114

Henry, V. J., and Brown, R. S. (2008). First-grade basic facts: an investigation into
teaching and learning of an accelerated, high-demand memorization standard. J. Res. Math.
Educ. 39, 153-183. doi: 10.2307/30034895

Hurtado-Mazeyra, A., Alejandro-Oviedo, O. M., Rojas-Zegarra, M. E., and Sanchez, A.
(2022). The relationship between maternal sensitivity and play during early childhood with
the development of cognitive skills and socio-emotional competencies: longitudinal
evidence from Peru. Child. Soc. 36, 916-932. doi: 10.1111/chso.12547

Inoue, N., Asada, T., Maeda, N., and Nakamura, S. (2019). Deconstructing teacher
expertise for inquiry-based teaching: looking into consensus building pedagogy in
Japanese classrooms. Teach. Teach. Educ. 77, 366-377. doi: 10.1016/j.tate.2018.10.016

Jeong, J., Franchett, E. E., de Oliveira, C. V. R., Rehmani, K., and Yousafzai, A. K. (2021).
Parenting interventions to promote early child development in the first three years of life:
a global systematic review and meta-analysis. PLoS Med. 18:¢1003602. doi: 10.1371/
journal.pmed.1003602

Jirout, J., and Klahr, D. (2012). Children's scientific curiosity: in search of an operational
definition of an elusive concept [review]. Dev. Rev. 32, 125-160. doi: 10.1016/j.
dr.2012.04.002

Jirout, J. J. (2020). Supporting early scientific thinking through curiosity. Front. Psychol.
11:1717. doi: 10.3389/fpsyg.2020.01717

Kashdan, T. B., and Steger, M. E (2007). Curiosity and pathways to well-being and
meaning in life: traits, states, and everyday behaviors. Motiv. Emot. 31, 159-173. doi:
10.1007/s11031-007-9068-7

King, J., and Markant, J. (2020). Individual differences in selective attention and scanning
dynamics influence children's learning from relevant non-targets in a visual search task. J.
Exp. Child Psychol. 193:104797. doi: 10.1016/j.jecp.2019.104797

Kwok, S., Li, Y. M., and Kwok, K. (2022). Positive parenting, attachment, epistemic
curiosity, and competence motivation of preschool children in Hong Kong: a serial
mediation model. Curr. Psychol. doi: 10.1007/512144-022-03680-0

Frontiers in Psychology

10.3389/fpsyg.2022.1075489

LaForett, D. R, and Mendez, J. L. (2017). Play beliefs and responsive parenting among
low-income mothers of preschoolers in the United States. Early Child Dev. Care 187,
1359-1371. doi: 10.1080/03004430.2016.1169180

Landry, S. H., Smith, K. E., and Swank, P. R. (2003). The importance of parenting during
early childhood for school-age development. Dev. Neuropsychol. 24, 559-591. doi: 10.1207/
$15326942dn242&3_04

Landry, S. H., Smith, K. E., and Swank, P. R. (2006). Responsive parenting: establishing
early foundations for social, communication, and independent problem-solving skills. Dev.
Psychol. 42, 627-642. doi: 10.1037/0012-1649.42.4.627

Landry, S. H,, Smith, K. E., Swank, P. R,, Assel, M. A., and Vellet, S. (2001). Does early
responsive parenting have a special importance for children's development or is consistency
across early childhood necessary? Dev. Psychol. 37, 387-403. doi:
10.1037//0012-1649.37.3.387

Leibham, M. E., Alexander, J. M., Johnson, K. E., Neitzel, C. L., and Reis-Henrie, E. P.
(2005). Parenting behaviors associated with the maintenance of preschoolers' interests: a
prospective longitudinal study. J. Appl. Dev. Psychol. 26, 397-414. doi: 10.1016/j.
appdev.2005.05.001

Litman, J. A. (2005). Curiosity and the pleasures of learning: wanting and liking new
information. Cognit. Emot. 19, 793-814. doi: 10.1080/02699930541000101

Litman, J. A. (2008). Interest and deprivation factors of epistemic curiosity. Personal.
Individ. Differ. 44, 1585-1595. doi: 10.1016/j.paid.2008.01.014

Litman, J. A., Collins, R. P,, and Spielberger, C. D. (2005). The nature and measurement
of sensory curiosity. Personal. Individ. Differ. 39, 1123-1133. doi: 10.1016/j.paid.2005.05.001

Litman, J. A., Crowson, H. M., and Kolinski, K. (2010). Validity of the interest-and
deprivation-type epistemic curiosity distinction in non-students. Personal. Individ. Differ.
49, 531-536. doi: 10.1016/j.paid.2010.05.021

Litman, J. A., and Jimerson, T. L. (2004). The measurement of curiosity as a feeling of
deprivation. J. Pers. Assess. 82, 147-157. doi: 10.1207/s15327752jpa8202_3

Litman, J. A., and Spielberger, C. D. (2003). Measuring epistemic curiosity and its
diversive and specific components. J. Pers. Assess. 80, 75-86. doi: 10.1207/
§15327752jpa8001_16

Llorca, A., Richaud, M. C., and Malonda, E. (2017). Parenting, peer relationships,
academic self-efficacy, and academic achievement: direct and mediating Effects. Front.
Psychol. 8:2120. doi: 10.3389/fpsyg.2017.02120

Loewenstein, G. (1994). The psychology of curiosity-a review and reinterpretation.
Psychol. Bull. 116, 75-98. doi: 10.1037/0033-2909.116.1.75

Maccoby, E. E., and Martin, J. A. (1983). “Socialization in the context of the family: parent-
child interaction” in Handbook of Child Psychology: Socialization, Personality, and Social
Development. Vol. 4. eds. P. H. Mussen and E. M. Hetherington, (New York: Wiley), 1-101.

Moriguchi, Y., and Hiraki, K. (2013). Prefrontal cortex and executive function in young
children: a review of NIRS studies. Front. Hum. Neurosci. 7:867:7. doi: 10.3389/
fnhum.2013.00867, PMID: 24381551

Nakamichi, K., and Nakazawa, J. (2003). Maternal/paternal childrearing style and young
children's aggressive behavior. Bull. Fac. Educ. Chiba Univ. 51, 173-179.

Naylor, E. D. (1981). A state-trait curiosity inventory. Aust. Psychol. 16, 172-183. doi:
10.1080/00050068108255893

Otani, M. (2020). Parental involvement and academic achievement among elementary
and middle school students. Asia Pac. Educ. Rev. 21, 1-25. doi: 10.1007/512564-019-09614-z

Oudeyer, P. Y., Gottlieb, J., and Lopes, M. (2016). “Intrinsic motivation, curiosity, and
learning: Theory and applications in educational technologies” in Motivation: Theory,
neurobiology and applications. eds. B. Studer and S. Knecht (Elsevier), vol. 229, 257-284.
doi: 10.1016/bs.pbr.2016.05.005

Pascual, A. C., Moyano, N., and Robres, A. Q. (2019). The relationship between executive
functions and academic performance in primary education: review and meta-analysis.
Front. Psychol. 10, 10:1582. doi: 10.3389/fpsyg.2019.01582

Pattison, S. A., and Dierking, L. D. (2019). Early childhood science interest development:
variation in interest patterns and parent-child interactions among low-income families.
Sci. Educ. 103, 362-388. doi: 10.1002/sce.21486

Piotrowski, J. T., Litman, J. A., and Valkenburg, P. (2014). Measuring epistemic curiosity
in young children. Infant Child Dev. 23, 542-553. doi: 10.1002/icd.1847

Plebanek, D. J., and Sloutsky, V. M. (2017). Costs of selective attention: when children
notice what adults miss. Psychol. Sci. 28, 723-732. doi: 10.1177/0956797617693005

Plebanek, D. J.,, and Sloutsky, V. M. (2019). Selective attention, filtering, and the
development of working memory. Dev. Sci. 22:12727:¢12727. doi: 10.1111/desc.12727

Posada, G., Kaloustian, G., Richmond, M. K., and Moreno, A. J. (2007). Maternal secure
base support and preschoolers' secure base behavior in natural environments. Attach Hum.
Dev. 9, 393-411. doi: 10.1080/14616730701712316

Power, T. G. (2013). Parenting dimensions and styles: a brief history and
recommendations for future research. Child. Obes. 9, S-14-S-21. doi: 10.1089/chi.2013.0034

Robinson, C. C., Mandleco, B., Olsen, S. E, and Hart, C. H. (1995). Authoritative,
authoritarian, and permissive parenting practices-development of a new measure. Psychol.
Rep. 77, 819-830. doi: 10.2466/pr0.1995.77.3.819

Rodriguez, M. M. D., Donovick, M. R., and Crowley, S. L. (2009). Parenting styles in a
cultural context: observations of "protective parenting” in first-generation Latinos. Fam.
Process 48, 195-210. doi: 10.1111/§.1545-5300.2009.01277.x

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1075489
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1080/016502597384703
https://doi.org/10.1016/j.dcn.2019.100629
https://doi.org/10.1111/j.1467-6494.1974.tb00559.x
https://doi.org/10.1016/j.cognition.2011.03.003
https://doi.org/10.1016/j.cognition.2011.03.003
https://doi.org/10.1037/0033-2909.113.3.487
https://doi.org/10.1016/j.neuropsychologia.2006.02.006
https://doi.org/10.1016/j.neuropsychologia.2006.02.006
https://doi.org/10.1037/a0034100
https://doi.org/10.1037/dev0000824
https://doi.org/10.1097/CHI.0b013e3181aa03b0
https://doi.org/10.17763/haer.81.4.h054131316473115
https://doi.org/10.3102/0002831208323274
https://doi.org/10.1093/cercor/bhw352
https://doi.org/10.1016/j.biopsych.2019.07.012
https://doi.org/10.1016/j.jecp.2018.11.022
https://doi.org/10.1016/j.jecp.2018.11.022
https://doi.org/10.1002/icd.580
https://doi.org/10.1098/rstb.2019.0502
https://doi.org/10.1073/pnas.1700811114
https://doi.org/10.2307/30034895
https://doi.org/10.1111/chso.12547
https://doi.org/10.1016/j.tate.2018.10.016
https://doi.org/10.1371/journal.pmed.1003602
https://doi.org/10.1371/journal.pmed.1003602
https://doi.org/10.1016/j.dr.2012.04.002
https://doi.org/10.1016/j.dr.2012.04.002
https://doi.org/10.3389/fpsyg.2020.01717
https://doi.org/10.1007/s11031-007-9068-7
https://doi.org/10.1016/j.jecp.2019.104797
https://doi.org/10.1007/s12144-022-03680-0
https://doi.org/10.1080/03004430.2016.1169180
https://doi.org/10.1207/s15326942dn242&3_04
https://doi.org/10.1207/s15326942dn242&3_04
https://doi.org/10.1037/0012-1649.42.4.627
https://doi.org/10.1037//0012-1649.37.3.387
https://doi.org/10.1016/j.appdev.2005.05.001
https://doi.org/10.1016/j.appdev.2005.05.001
https://doi.org/10.1080/02699930541000101
https://doi.org/10.1016/j.paid.2008.01.014
https://doi.org/10.1016/j.paid.2005.05.001
https://doi.org/10.1016/j.paid.2010.05.021
https://doi.org/10.1207/s15327752jpa8202_3
https://doi.org/10.1207/s15327752jpa8001_16
https://doi.org/10.1207/s15327752jpa8001_16
https://doi.org/10.3389/fpsyg.2017.02120
https://doi.org/10.1037/0033-2909.116.1.75
https://doi.org/10.3389/fnhum.2013.00867
https://doi.org/10.3389/fnhum.2013.00867
https://doi.org/10.1080/00050068108255893
https://doi.org/10.1007/s12564-019-09614-z
https://doi.org/10.1016/bs.pbr.2016.05.005
https://doi.org/10.3389/fpsyg.2019.01582
https://doi.org/10.1002/sce.21486
https://doi.org/10.1002/icd.1847
https://doi.org/10.1177/0956797617693005
https://doi.org/10.1111/desc.12727
https://doi.org/10.1080/14616730701712316
https://doi.org/10.1089/chi.2013.0034
https://doi.org/10.2466/pr0.1995.77.3.819
https://doi.org/10.1111/j.1545-5300.2009.01277.x

lwasaki et al.

Ronfard, S., Zambrana, I. M., Hermansen, T. K., and Kelemen, D. (2018). Question-
asking in childhood: a review of the literature and a framework for understanding its
development [review]. Dev. Rev. 49, 101-120. doi: 10.1016/j.dr.2018.05.002

Ryan, R. M., and Deci, E. L. (2000). Intrinsic and extrinsic motivations: classic definitions
and new directions. Contemp. Educ. Psychol. 25, 54-67. doi: 10.1006/ceps.1999.1020

Schulz, L. E., and Bonawitz, E. B. (2007). Serious fun: preschoolers engage in more
exploratory play when evidence is confounded. Dev. Psychol. 43, 1045-1050. doi:
10.1037/0012-1649.43.4.1045

Shah, P. E., Weeks, H. M., Richards, B., and Kaciroti, N. (2018). Early childhood curiosity
and kindergarten reading and math academic achievement. Pediatr. Res. 84, 380-386. doi:
10.1038/541390-018-0039-3

Stahl, A. E., and Feigenson, L. (2015). Observing the unexpected enhances infants'
learning and exploration. Science 348, 91-94. doi: 10.1126/science.aaa3799

Steinberg, L. (2005). Cognitive and affective development in adolescence. Trends Cogn.
Sci. 9, 69-74. doi: 10.1016/j.tics.2004.12.005

Steinberg, L., Lamborn, S. D., Dornbusch, S. M., and Darling, N. (1992). Impact of parenting
practices on adolescent achievement-authoritative parenting, school involvement and
encouragement to succeed. Child Dev. 63, 1266-1281. doi: 10.1111/j.1467-8624.1992.tb01694.x

Frontiers in Psychology

09

10.3389/fpsyg.2022.1075489

Stern, J. A., and Cassidy, J. (2018). Empathy from infancy to adolescence: an attachment
perspective on the development of individual differences. Dev. Rev. 47, 1-22. doi: 10.1016/j.
dr.2017.09.002

Stupica, B., Sherman, L. J., and Cassidy, J. (2011). Newborn irritability moderates the
association between infant attachment security and toddler exploration and sociability.
Child Dev. 82, 1381-1389. doi: 10.1111/j.1467-8624.2011.01638.x

Torrance, E. P. (1966). Nurture of creative talents. Theory Pract. 5, 167-173. doi:
10.1080/00405846609542020

Vandermaas-Peeler, M., Mischka, M., and Sands, K. (2019). What do you notice?' parent
guidance of preschoolers' inquiry in activities at home. Early Child Dev. Care 189, 220-232.
doi: 10.1080/03004430.2017.1310724

VanVoorhis, C. R. W, and Morgan, B. L. (2007). Understanding Power and rules of thumb
for determining sample sizes. Tut. Quant. Meth. Psychol. 3,43-50. doi: 10.20982/tqmp.03.2.p043

Wang, H. W,, and Li, J. (2015). How trait curiosity influences psychological well-being
and emotional exhaustion: the mediating role of personal initiative. Personal. Individ.
Differ. 75, 135-140. doi: 10.1016/j.paid.2014.11.020

Yamamoto, Y., and Brinton, M. C. (2010). Cultural Capital in East Asian Educational
Systems: the case of Japan. Sociol. Educ. 83, 67-83. doi: 10.1177/0038040709356567

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1075489
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.dr.2018.05.002
https://doi.org/10.1006/ceps.1999.1020
https://doi.org/10.1037/0012-1649.43.4.1045
https://doi.org/10.1038/s41390-018-0039-3
https://doi.org/10.1126/science.aaa3799
https://doi.org/10.1016/j.tics.2004.12.005
https://doi.org/10.1111/j.1467-8624.1992.tb01694.x
https://doi.org/10.1016/j.dr.2017.09.002
https://doi.org/10.1016/j.dr.2017.09.002
https://doi.org/10.1111/j.1467-8624.2011.01638.x
https://doi.org/10.1080/00405846609542020
https://doi.org/10.1080/03004430.2017.1310724
https://doi.org/10.20982/tqmp.03.2.p043
https://doi.org/10.1016/j.paid.2014.11.020
https://doi.org/10.1177/0038040709356567

	Parental responsiveness and children’s trait epistemic curiosity
	Introduction
	Methods
	Participants
	Research design
	Measures
	Parenting style questionnaire
	Parent-reported epistemic curiosity
	Data analysis

	Results
	Initial analysis
	Descriptive and correlational analysis
	Relationship between parenting styles and children’s curiosity

	Discussion
	Implication
	Limitation
	Conclusion

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	﻿References

