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Epistemic curiosity (EC) is the desire to obtain new knowledge
capable of either producing positive experiences of intellectual
interest (I-type) or of reducing undesirable conditions of informa-
tional deprivation (D-type). Although researchers acknowledge that
there are individual differences in young children’s epistemic
curiosity, there are no existing measures to assess the I- and D-type
constructs of EC in early childhood. The aim of this study was to
develop and validate parent-report scales that reliably assessed
early expressions of I- and D- type EC in young children. To develop
the I/D-Young Children (I/D-YC) scales, 16 potential items were
administered to 316 parents of children aged 3 to 8. These items were
adaptations of an existing adult self-report measure of EC as well as
newly developed items. Confirmatory factor analyses demonstrated
that a 10-item 2-factor (5 I-type, 5 D-type) model had the best fit.
Construct validity analyses and psychometric data indicated that
our newly developed I/D-YC scales are valid and reliable measures
of individual differences in early expressions of I- and D-type EC.
Copyright © 2014 John Wiley & Sons, Ltd.
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Epistemic curiosity (EC) is the desire for new information that motivates knowledge
acquisition and exploratory behaviour (Berlyne, 1954). EC can stimulate positive
feelings of intellectual interest associated with the anticipation of learning new
knowledge (I-type) or reduce unpleasant experiences of uncertainty, which are
associated with feeling deprived of information (Berlyne, 1954; Litman, 2005). I-type
EC is associated with novelty seeking behaviour and the intrinsic joy of new
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discoveries (Litman, 2008). D-type EC is associated with uncomfortable feelings of
perplexity or frustration due to having an incomplete understanding of something
or lacking the solution to a specific problem (Litman, 2008; Litman, Crowson, &
Kolinski, 2010). I-type EC motivates one to alternate between a diverse selection of
novel sources of intellectual stimulation, whereas D-type EC motivates persistent
and detailed examination aimed at finding answers to resolve specific unknowns
(Litman, 2005; Litman & Mussel, 2013; Mussel, Spengler, Litman, & Schuler, 2012).
In academic settings, I- and D-type EC are empirically found to correspond to
different types of learning goals (Elliot & Church, 1997; Elliot, McGregor, & Gable,
1999). Both I-type and D-type EC are associated with setting mastery-oriented
learning goals (i.e., goals that involve expending energy in order to discover and
enjoy new intrinsic interests). However, D-type EC is more strongly and uniquely
associated with setting performance-approach oriented learning goals (ie.,
extrinsically motivated learning goals associated with effort and persistence) for
which the accuracy and relevance of newly acquired knowledge is critical (Litman,
2008; Richards, Litman, & Roberts, 2013).

While the exact origin and developmental course of EC is unclear, the degree to
which each type of curiosity is experienced and behaviorally expressed is
theorized to vary according to individual differences in relatively stable I- and
D- type EC personality traits (Litman, Collins, & Spielberger, 2005). The relevant
dispositional tendencies of EC are theorized to begin to manifest in early
childhood (Berlyne & Frommer, 1966; Minuchin, 1971; Mittman & Terrell, 1964).
Among adults, individual differences in trait I- and D-type EC are assessed using
the I/D scales—two 5-item self-report instruments designed to measure levels of
the experience and expression of each kind of EC (Litman, 2008). The English ver-
sions of these scales have been shown to be reliable and valid indicators of I- and
D-type EC (Koo & Choi, 2010; Litman, 2008; Litman et al., 2010), as have transla-
tions of the scales in Chinese (Huang, Zhou, Wang, & Zhang, 2010) and German
(Litman & Mussel, 2013). However, one major limitation of the existing 1/D scales
is that they were designed to measure individual differences in the experience and
expression of EC exclusively in adults. The content of the items as well as the self-
report nature of the scales makes them inappropriate for assessing EC in young chil-
dren. Consequently, little is known about the levels of these emotional-motivational
tendencies earlier in the life span, as presently there is no clear way to reliably and
validly track their development.

In order to learn more about these tendencies and their development,
researchers require specialized assessment tools for measuring the indicators of early
expressions of I- and D-type EC. Such tools should be developed on the basis of a
sophisticated understanding of the intellectual development of children during the
first few years of life as well as an understanding of the nature, experience and
expression of I- and D-type EC. While there are several existing tools that assess
expressions of curiosity in children (e.g., Penny & McCann, 1964), no measures have
been developed with the expressed purpose of measuring the I- and D-type factors of
EC. The aim of this study was to develop and validate a parent-report scale that
assesses early expressions of I- and D-type EC in young children.

Development of the I/D-Young Children (I/D-YC) Scales

To develop scales for measuring individual differences in I- and D-type curiosity
for young children (I/D-YC), we began by considering past theoretical and
empirical work on EC and on early expressions of intellectual exploration in
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young children (Berlyne & Frommer, 1966; Courage, Reynolds, & Richards, 2006;
Henderson & Moore, 1979; Keller, Scholmerich, Miranda, & Gauda, 1987; Keller,
1994; Kreitler, Zigler, & Kreitler, 1975; Lansink, Mintz, & Richards, 2000; Maw &
Maw, 1966; Minuchin, 1971; Moch, 1987; Penny & McCann, 1964; Penny, 1965).
Building on our familiarity with these literatures, we evaluated the content of
the items of the existing I- and D-type scales (Litman, 2008) to identify candidates
for adaptation, as well as constructed a number of new items for potential
inclusion in an I/D-YC item pool.

Adaptations and new items were necessary for three major reasons. First, the
existing scale items have limited content validity for young children because the
items often refer to expressions of EC that young children will be unlikely to have
yet experienced, such as being kept awake all night ‘thinking about solutions’ to
matters self-identified as ‘difficult conceptual problems’” or taking pleasure in the
discussion of ‘abstract concepts’ with others. Second, the existing scales were
designed specifically for self-report rather than the observational reports of
parents. Third, the items of the current scale do not explicitly refer to behavioural
expressions of I-type (e.g., ‘novelty seeking’) and D-type (e.g., “persistent problem
solving’) EC that are reflective of early forms of intellectual exploration. Building
on our knowledge of EC and of early forms of intellectual exploration, we
reasoned that expressions of I-type EC may include alternating between novel
sources of stimulation, delight in encountering new things or people, and a
preference for novelty over making a detailed examination of familiar things. We
reasoned that expressions of D-type EC in young children may include focused
and sustained attention to and detailed inspection of sources of intellectual
stimulation, such as toys or the behaviours of others, or being bothered when
something is detected as missing.

Validation of the I/D-YC Scales

To assess the construct validity of the I/D-YC scales, we examined the relation-
ships between scores on each of the I/D scales and scores on four measures of
constructs that are relevant to different aspects of early children’s intellectual
exploration and engagement, namely sensation seeking, shyness, inhibitory
control and hyperactivity-inattention. Sensation seeking (SS) is a trait defined by
the seeking of varied, novel and complex sensations and experiences (Zuckerman,
2006). Although in adults the relationships between SS and EC is generally weak
(Collins, Litman, & Spielberger, 2004; Litman & Spielberger, 2003; Litman et al.,
2005; Reio, Petrosko, Wiswell, & Thongsukmag, 2006; Spielberger & Starr, 1994),
in children, tendencies to engage in novelty seeking aimed at new sensory
experiences may have greater overlap with tendencies to seek out new information
for purposes of gaining knowledge (Keller et al., 1987; Kreitler et al., 1975). Given
the theoretical connection between SS and novelty seeking, we hypothesized early
childhood SS would correlate positively with I-type EC but be either unrelated or
only weakly positively related to D-type EC.

Shyness in young children manifests in feelings of distress and withdrawal in
the presence of other people and corresponds to lower levels of extraversion and
novelty seeking behaviour (Crozier & Birdsey, 2003). Therefore, we hypothesized
that scores on the shyness scale would correlate negatively with I-type EC but
be either unrelated or very weakly positively related to D-type EC.

Inhibitory control reflects the ability of a child to suppress an explicit or implicit
inappropriate response (Enticott, Ogloff, & Bradshaw, 2006). The impulsiveness,
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inattentiveness and overactivity that characterize attention deficit-hyperactivity
disorder have been attributed to deficits in inhibitory control (Schacher, Tannock,
Marriott, & Logan, 1995). Relatedly, hyperactivity-inattention is characterized by
the inability to focus deliberate, conscious attention when completing a task as
well as excessive physical movement or restlessness (Goodman, 1997). Given that
expressions of D-type curiosity involve engaging significant focus, persistence and
cognitive effort to obtain new knowledge, we hypothesized that inhibitory control
deficits and hyperactivity-inattention would correlate negatively with D-type EC
but be unrelated to I-type EC.

METHOD

Sample

After receiving approval from the sponsoring institution’s Institutional Review
Board, a large research institute collected the data. Parents were recruited
through an online panel that is representative of the Netherlands. This panel
has approximately 60,000 individuals who have indicated they are willing to
complete questionnaires over the internet for the research institute. Inclusion
in the panel is done via random sampling. In May 2012, parents with a child
between the ages of 3 and 8years old were invited to participate in an online
survey. As with other traits, we expect that EC will begin to manifest itself
around 18-24 months. Given the likely variation in EC onset, combined with
other research which has shown that traits are more stable after age 3 (Lewis,
2001), we felt that assessing EC beginning at 3 years of age was appropriate.
The upper end of the age range (age 8) was selected because there is an ongoing
effort to develop a self-report scale of I- and D-type EC with preadolescent and
adolescent children, and self-report measurement is more appropriate with
older children. A total of 316 parents completed the online survey (58%
mothers). The average age for children in this sample was 5.30 years (SD =1.44)
with slightly more boys than girls (54.7% boys).

Measures

I/D-YC item pool

An initial pool of twenty items (10 I-type, 10 D-type) was developed in English
and then translated into Dutch. Translation required several steps. First, two native
Dutch speakers, also fluent in English, independently translated all items. A third
native Dutch bilingual speaker then merged these translations, resolving any
differences in translation. A fourth native Dutch speaker back-translated the items
into English. Finally, these back translations were compared to the original
versions for equivalency and revised as needed. This translation process ran
through several iterations until each item was determined to be an accurate
translation of the original.

The face and content validity of our twenty newly developed 1/D-YC items
were evaluated by colleagues with knowledge in the areas of EC, child develop-
ment and parent research to ensure that all items were theoretically consistent,
developmentally appropriate and reflected behaviours that would be observable
by parents. Items that were identified as unclear or problematic for parent-report
were either discarded or rewritten, resulting in sixteen items for evaluation. These
sixteen items were administered to parents. Parents were asked to indicate how
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frequently their child expresses the characteristics or behaviours described,
using the response categories: (1) almost never, (2) sometimes, (3) often and (4)
almost always.

Sensation seeking

A five-item measure of sensation seeking was administered to parents. This
scale is based upon an existing scale that has been used with children between 6
and 7 years old (Trice, 2010). Items were altered to ensure they were appropriate
for parent-report and that they reflected behaviours for a broader age of children
(e.g., ‘child name ... likes to go as fast as possible, for example, on a bike.").
Response categories were (1) completely not true, (2) not true, (3) a little not true /
a little true, (4) true and (5) completely true.

Shyness

The six-item measure of shyness (e.g., ‘My child is sometimes shy even around
people s/he has known a long time’) from the short form of the Children’s
Behavior Questionnaire (CBQ) was administered to parents (Putnam & Rothbart,
2006). These items were available in a validated Dutch translation of the CBQ
(Majdandzic & van den Boom, 2007). Response categories were (1) completely
not true, (2) not true, (3) a little not true/a little true, (4) true and (5) completely
true.

Inhibitory control

The ten-item measure of inhibitory control (e.g., ‘My child loses control more
easily than peers’) from the Behavior Rating Inventory of Executive Function
(BRIEF) was administered to parents (Gioia, Isquith, Guy, & Kenworthy, 2000).
These items were available in a validated Dutch translation of the BRIEF (Smidts
& Huizinga, 2009). Responses categories were (1) never, (2) sometimes and (3)
always. Higher scores indicate greater deficits in inhibitory control.

Hyperactivity-inattention

The five-item measure of hyperactivity-inattention (e.g., ‘My child is easily
distracted and has trouble staying focused’) from the Strengths and Difficulties
Questionnaire (SDQ) was administered to parents (Goodman, 1997). These items
were available in a validated Dutch translation of the SDQ (van Widenfelt,
Goedhart, Treffers, & Goodman, 2003). Response categories were (0) not true, (1)
somewhat true and (2) completely true.

RESULTS

Confirmatory Factor Analysis

In keeping with the data analytic procedures of previous research on the I/D EC
model (Litman, 2008), and to facilitate comparability between previous research
findings and those of the present study, confirmatory factor analyses using
maximum likelihood estimation were conducted to assess the factor structure of
the I/D-YC items, with the aim of developing two brief I- and D-type scales that
were similar in composition to the existing I/D measures developed for adults.
Several goodness of fit (GOF) indices were examined including chi square,
comparative fit index (CFI) and root mean square error of approximation (RMSEA).
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Although a non-significant chi square is desirable, smaller values still indicate
superior fit when significant (James, Mulaik, & Brett, 1982). CFI values between .90
and .95 and/or RMSEA values between .05 and .08 indicate acceptable model fit,
and CFI values larger than .95 and/or RMSEA values smaller than .05 indicate good
model fit (Kline, 2005). To compare the predicted 2-factor model with a one-factor
model, the expected cross-validation index (ECVI) was used. For ECVI, lower values
indicate superior fit (Hatcher, 1994). There were no missing data.

First, on the basis of low item-test correlations (<.30), two items (one I-type and one
D-type) were omitted from further analyses (Comrey, 1988). Responses to the
remaining 14 items were submitted to confirmatory factor analysis. Inspection of the

1 2 4 5 6 7 8 9 10

ek

57 (.64) (53) (.36) (48 (44) (45) (45) (44) (46)
A A

(.25)

I-Type Items

D-Type Items

1. My child has fun learning about new
topics or subjects.

2. My child is attracted to new things in
his/her environment.

3. My child enjoys talking about topics that
are new to him /her.

4. My child shows visible enjoyment when
discovering something new.

5. When my child is learning something
new, he/she asks many questions about it.

6. When presented with a tough problem, my
child focuses all of his/her attention on how
to solve it.

7. My child devotes considerable effort
trying to figure out things that are confusing
or unclear.

8. My child is bothered when he/she does not
understand something, and tries hard to make
sense of it.

9. My child will work for a long time to
solve a problem because he/she wants to
know the answer.

10. My child carefully examines things by
turning them around or looking at them from
all sides.

Figure 1. Confirmatory Factor Analysis for the I/D-YC.
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Table 1. Means, standard deviations and reliability indices for I-
type and D-type scales and construct validity scales

M (SD) a
I-type scale 3.18 (.56) .85
D-type scale 2.58 (.61) .80
Sensation seeking 2.54 (.74) .73
Shyness 2.50 (.81) .83
Inhibitory control 1.60 (.37) .86
Hyperactivity-inattention .67 (.51) .80

SD, standard deviation.

Table 2. Pearson zero-order and partial correlations between I-type and D-type scales and
validation constructs

I-type D-type
r Partial » r Partial r
Sensation seeking 13* .00 Sensation seeking .18* 13*
Shyness —.33* —.30* Shyness —.16* .10
Inhibitory control —-.10 .07 Inhibitory control —.21* —.20*
Hyperactivity-inattention ~ —.09 .08 Hyperactivity-inattention =~ —.21* —.21*

Each partial correlation between the I-type scale and a given construct validity measure controls for
D-type scores; the partial correlations between the D-type scale and the validity measures control for
I-type scores.

*p <.05

factor loadings, standardized residual covariance matrix, modification indices and chi
square difference tests suggested that four additional items be removed'. Tfhls resulted
in a 10-item 2-factor model. This 2-factor model resulted in acceptable fit, x> (DF =33,
N=316)=8275, p< 001 CFI=.96, RMSEA=.07, ECVI=.40. A 1-factor model
resulted in poor fit, x> (DF =35, N=316)=148.95, p<.001, CFI=.91, RMSEA = .10,
ECVI=.60. The 2-factor model had a lower ECVI, indicative of better fit. Estimates
for the inter-factor correlation, factor loadings and error path coefficients for the
10-item 2-factor model are presented in Figure 1. As with the existing self-report mea-
sure of I- and D-type EC (Litman, 2008), the two I/D-YC factors were highly correlated
(r=.84); all factor loadings were strong and significant, ranging from .60 to .80.

Construct Validity

Means, standard deviations and internal consistency statistics are reported in
Table 1. The resulting I-type scale and D-type scale demonstrated acceptable
internal consistency. No significant relationships with age or differences by gender
were found for either scale. Pearson correlations between the I- and D-type
scales and the measures of sensation seeking, shyness, inhibitory control and
hyperactivity-inattention are reported in Table 2. In the table, partial correlations
between I-type EC and a given construct validity measure reflect the statistical
controlling of D-type EC scores while the partial correlations between D-type EC
and the validity measures reflect controlling for I-type EC. By partialing out the
overlapping variance between the I- and D-type measures, the unique relationship
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between each scale and the other measures is revealed, and the nature of the
differences between the two curiosity types is clarified (Litman, 2008; Litman
et al., 2010; Litman & Mussel, 2013).

Zero-order correlations indicated a small but significant positive relationship
between sensation seeking and both I- and D-type EC. While we expected that
the relationship would be more pronounced between I-type EC and sensation
seeking, partial correlations indicate that the relationship with I-type EC is due
primarily to overlap with the D-type EC scale. Scores for both scales were
significantly negatively related to shyness according to the zero-order correlations.
Consistent with our hypotheses, partial correlations revealed that the relationship
was due primarily to overlap with I-type EC and that shyness was unrelated to
D-type EC. Lastly, as hypothesized, both the zero-order and partial correlations
indicated that inhibitory control deficits and hyperactivity-inattention were
negatively associated with D-type EC and uncorrelated with I-type EC.

DISCUSSION

The aim of this study was to develop and validate a new measure of I- and D- type
EC constructs in young children (I/D-YC). Given that existing measures have been
developed exclusively for adults (Litman, 2008), the development of the I/D-YC
scales represents an important contribution to the literature. In developing the
I/D-YC scales, it was important to ensure they were theoretically informed,
demonstrated content validity and were appropriate for parental report. To meet
these goals, we adapted items from the original I/D scales (Litman, 2008) as well
as developed a new pool of items. These items were tested with parents of young
children aged 3-8 years old. Confirmatory factor analysis resulted in a 10-item I/D-YC
measure, consisting of a 5-item I-type scale and a 5-item D-type scale.

Validation analyses indicated that the I/D-YC scales had acceptable psychometric
properties. Cronbach’s alpha for both I- and D-type scales indicated that both scales
were internally consistent. Construct validity data for the I/D-YC scales were also
satisfactory. Partial correlations indicated that I- and D-type EC are distinguishable
from one another. Children with greater I-type EC were less likely to exhibit shyness
while children with greater D-type EC demonstrated improved inhibitory control
and less hyperactivity-inattention. Somewhat unexpectedly, a weak positive
association between D-type EC and sensation seeking was found, whereas I-type
EC, on the other hand, was unassociated with sensation seeking. Based on previous
research as well as our theoretical understanding of the relevant constructs, we
expected essentially the opposite outcome. It is likely that the lack of association
between I-type EC and sensation seeking reflects the particular items that were used
to measure sensation seeking. While measures of sensation seeking that are typically
used with adults (e.g., Zuckerman, 2006) include many items that describe a
preference for novel or adventurous experiences across a range of intensity, the
parent-report version used here focused mainly upon thrilling and potentially
frightening experiences (e.g., going fast on a bicycle; enjoying scary things like
spiders and monsters). An attraction to the emotional thrills stimulated by these
kinds of sensory-perceptual experiences, and the pleasure associated with their
subsequent reduction, may share some developmental overlap in early childhood
with experiences of intellectual tension in the face of uncertainty and the rewarding
reduction of that tension when new knowledge is gathered, which are processes
associated with D-type curiosity (Litman et al., 2005).
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There are several important goals for future research with the I/D-YC scales. Most
notably, it is important to replicate these findings in a different sample, to further
evaluate the reliability and validity of the newly developed I/D-YC scales and to
provide additional empirical evidence to support the argument that EC reflects a
personality trait. In keeping with these goals, we are currently conducting a
longitudinal study of the development of I/D-YC in a new sample of young
children, which will enable us to further assess the reliability and predictive validity
of the new measure (e.g., predicting attentional skills, cognitive ability and creativity)
as well as potentially provide a wealth of new information for researchers interested
in studying early expressions of intellectual inquisitiveness and their development
over time. In order to bolster the argument that EC reflects a personality trait, future
research should also examine the divergence and convergence of EC with constructs
such as motivational orientation and temperament. Lastly, research on ways to
assess the emergence of I- and D-type EC in children younger than 3 years old, as
well as research testing the suitability of these scales for children older than 8 years
old, would be a worthwhile next step.

CONCLUSION

Researchers agree that there are individual differences in young children’s EC
(Berlyne, 1954; Berlyne & Frommer, 1966); however, no measures have been devel-
oped to assess the individual differences in the development of I- and D-type EC in
early childhood. This study addresses this gap with the development of valid and
reliable I/D-YC scales. Given the relatively short length of the scales combined
with their ease of administration, we hope that researchers interested in young
children’s intellectual exploration will find these scales to be a useful set of assess-
ment tools to facilitate their research.

We encourage researchers to investigate the extent to which I- and D-type EC
differentially predicts the depth and scope of children’s cognitive processing
and related cognitive skills, as well as their intrinsic and extrinsic academic
motivations, building on studies of the relationships between I- and D-type
EC and these factors in adults (e.g., Litman, 2008; Richards et al., 2013). In
particular, it will be interesting to unpack the relationship between EC and goal
orientation. Earlier on, we noted that research indicates that D-type EC is more
strongly associated with performance-approach oriented learning goals.
Performance-oriented children frequently attempt to avoid failure and the
unfavourable judgments that may accompany this failure. From the perspective
of D-type curiosity, it may not be that children are trying to avoid failure per se
but rather are driven by a strong desire to solve information gaps by obtaining
objectively accurate and relevant knowledge. This expression of D-type EC is
distinct from that of the I-type variant which (in adults) appears to orient
individuals more towards information expected to stimulate pleasure but may
not have the practical ability to solve a problem or improve one’s comprehen-
sion of something complex. A more careful investigation of I- and D-type EC
in conjunction with academic behaviours may provide a more nuanced
explanation of these behaviours than goal orientation offers. Similarly, it will
be important to examine relationships between the development of I- and
D-type EC in children and their ability to identify and attempt to resolve
discrepancies in their knowledge (Litman et al., 2005). And lastly, in order to
better understand the development and expression of trait I- and D-type EC
in children, it will be important to examine the relationships between scores
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on the I/D-YC scales and measures of childhood temperament, particularly as it
pertains to aspects of temperament that involve the regulation of attention,
behavioural approach, persistence and positive versus negative affect (Rothbart,
1981; Rothbart & Bates, 2006), all of which may be critical to the experience of
EC and the expression of information seeking behaviour in young children.

Note

1. Because of space constraints, we only present information on the final set of 10
items. For readers interested in a complete listing of all tested items, as well as
factor loadings and other relevant psychometric data, a report can be found
online at www.ccam-ascor.nl.
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