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Abstract Curiosity has received increasing attention in the educational literature, yet empir-
ical investigations have been limited by inconsistent conceptualizations and the use of curiosity
synonymously with other constructs, particularly interest. The purpose of this review is to
critically examine the dimensionality, definitions, and measures of curiosity within educational
settings, and address the boundaries between curiosity and interest. A systematic review of 39
articles from 2003 to 2013 revealed a reliance on self-report measures, a focus on curiosity as a
personality trait, and definitions characterized by four themes, the most common of which
were curiosity as a need for knowledge or information, and curiosity as a motivator of
exploratory behavior. The overlap and relations between curiosity and interest are discussed,
and it is proposed that an examination of (a) the role of knowledge, (b) goals and outcomes,
and (c) stability and malleability provide a basis for differentiating curiosity and interest
according to their essential characteristics.
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Individuals who make advancements, be it in science, history, or art, are not satisfied to learn
solely what is already considered knowledge within a field. Rather, they move understanding
forward as their own need for knowledge leads their research and explorations into new and
uncharted directions (Kashdan 2004). It is this need for knowledge and exploration of the
unknown that most conceptions of curiosity hold in common (Loewenstein 1994), and it is
proposed that curiosity is a force behind research and academic explorations that require
countless hours to gain results (Bowler 2010).

Within educational contexts, curiosity is regarded as a means to increase and support the
outcomes and processes of learning (Arnone and Grabowsky 1994; Berlyne 1954; Spielberger
and Starr 1994). Curiosity has been found to enhance memory for new information (Kang
et al. 2009) and has been linked to higher academic performance on standardized tests (Wavo
2004). For students, curiosity has been positively associated with question asking (Peters
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1978), academic persistence (Neblett et al. 2006; Smalls et al. 2007), and willingness to spend
resources learning new information (Kang et al. 2009). Evidence has demonstrated that
curiosity can be manipulated by factors in the learning environment such as text type and
structure (Boscolo et al. 2011; Knobloch et al. 2004), use of controversy (Lowry and Johnson
1981), and motivational interventions (Villiger et al. 2012). Moreover, research on curiosity as
a personality trait has demonstrated that academic performance across different learning
environments varies depending on students’ level of curiosity (Arnone et al. 1994; Kashdan
and Yuen 2007). The ability to adjust educational settings to increase curiosity or to cater to
students’ individual degrees of curiosity provides educators with a potential means of leverag-
ing curiosity to support learning.

Despite curiosity’s presence in educational research, investigations have been limited by
inconsistent conceptualizations of curiosity and the use of curiosity as synonymous with
related constructs. In both scientific writings and colloquial conversations, curiosity has had
a history of being used synonymously with concepts such as interest (Bowler 2010; Kashdan
2004; Silvia 2006), need for cognition (Mussel 2010), intellectual engagement (Mussel 2010),
openness to experience (Mussel et al. 2011), sensation seeking (Byman 2005), and wonder
(Schmitt and Lahroodi 2008). Concerns about the entanglement of curiosity and related
constructs have been noted (e.g., Byman 2005; Kashdan et al. 2009; Silvia 2008). However,
examining the boundaries and relations between these constructs as they relate to learning and
academic development has most often been pursued as a question of measurement rather than
one of conceptual or theoretical clarity, with a few notable exceptions (Schmitt and Lahroodi
2008; Silvia 2008).

Of particular relevance for educational research is the entanglement of and relations
between curiosity and interest. Theoretically, empirically, and practically, curiosity and interest
are separate constructs, with certain conceptual overlaps. On the one hand, the terms curiosity
and interest are frequently used interchangeably, as two words describing the same construct
(Ainley 1987; Kashdan 2004; Silvia 2006). On the other, curiosity and interest have been
investigated through separate lines of research and have been described as being related (e.g.,
curiosity leads to interest) rather than synonymous (Dewey 1910; Hidi and Renninger 2006;
Kashdan 2004). Moving beyond scientific conceptualizations, the preponderance of folk
conceptions (i.e., intuitive, everyday conceptions of constructs; Braun and Mislevy 2005)
and the colloquial use of curiosity synonymously with related terms (e.g., interest) presents
challenges to a field attempting to understand how curiosity and interest overlap, and what is
unique to each. Although the call to differentiate interest and curiosity and to examine their
relations has received continued attention (Arnone et al. 2011; Bowler 2010; Reio et al. 2006;
Silvia 2008), no review has explicitly addressed this commonly noted entanglement.
Moreover, although several studies have empirically examined the relations between curiosity
and interest (Boscolo et al. 2011; Connelly 2011; Silvia 2005, 2008; Silvia et al. 2009), these
efforts have remained limited.

This entanglement demonstrates a clear need for the enrichment and development of
theories of curiosity and interest. In order to conceptualize curiosity (or interest) as a construct
that can be developed over time and through educational interactions, the construct must be
theoretically defined and delineated particularly as juxtaposed with similar constructs (i.e.,
interest). Subsequently, empirical validation of existing and newly generated theoretical
conceptualizations is critical. Currently, validation of existing theories linking interest and
curiosity has been limited to a singular theoretical tradition (Connelly 2011; Silvia 2005, 2008;
Silvia et al. 2009), and the relations have not been examined through causal or developmental
mechanisms. Theoretical advancement should guide the measurement of curiosity and interest,
enabling valid and reliable measurement tools to be developed. Systematically examining the
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measures of curiosity within recent research provides a ground for addressing the degree to
which these measures overlap with theoretical conceptualizations of curiosity, and how they
could be improved to increase alignment. Increased theoretical development will aid in this
process. Given the divergent research traditions of curiosity and interest, measures have been
developed without much concern for the distinctiveness or relations of these constructs (e.g.,
Kashdan et al. 2009; Litman and Spielberger 2003). Theoretical enrichment coupled with
measure development will help to move the field forward by supporting the testing of theories
in diverse settings and cultures, and with participants varied in age, gender, and background.
From thoughtful empirical designs based on refined theories, researchers and practitioners can
begin to understand how interest and curiosity interact for diverse learners within educational
settings. Ultimately, theory-building will not only increase our understanding of the distinc-
tiveness of curiosity and interest, but will provide the grounding for empirical research to
support enhanced educational practices.

However, before theoretical enrichment can be achieved, it is important to establish a clear
delineation of the construct of curiosity, particularly as related to interest. For researchers
dedicated to understanding and measuring the constructs of curiosity and interest within
educational settings, and for educators attempting to address the motivations of their students,
providing clarity of these terms presents a critical juncture in the field (Arnone et al. 2011;
Bowler 2010; Mussel 2010; Schmitt and Lahroodi 2008). Decisions about whether curiosity or
interest may be of more importance for learning and academic performance, and whether and
how these constructs may work independently or in concert over academic development
cannot be addressed without this initial examination of their relations. Moreover, uncovering
common themes across definitions of curiosity serves to provide educators with an indication
of how curiosity may manifest in students—an important understanding given that curiosity
and intelligence tend to be confounded (Alberti and Witryol 1994; Byman 2005). Therefore,
the purpose of this review is to critically examine research about curiosity within educational
settings, with a focus on recent empirical studies.

As such, this review is presented in four main sections. First, the construct of curiosity will
be overviewed, including major dimensions of curiosity and definitions for these dimensions.
Second, the methods and results of a systematic review of recent empirical research on
curiosity within educational contexts will be presented. The systematic review will address
the questions of how curiosity has been defined and measured. Third, this review will examine
the overlaps, distinctions, and relations between curiosity and interest. I will articulate theo-
retical and empirical overlaps and relations that curiosity has with interest, and propose several
dimensions that allow the boundaries between the essential characteristics of these constructs
to be critically examined. Finally, I will present conclusions, summarizing the findings of the
review and putting forward implications for theory, research, and instruction.

Defining Curiosity and Its Dimensions

Given its potential importance for education, research on curiosity developed throughout the
20th century, from John Dewey’s (1910) emphasis on curiosity-inspiring instruction to mid-
century investigations of the role of curiosity in student achievement (e.g., Day 1968; Maw
and Maw 1972). Although research waned in the latter half of the 20th century, more recent
educational research has focused on the development of curiosity measures applicable to
educational investigations (Kashdan et al. 2009; Litman and Jimerson 2004; Woods-Groves
et al. 2009) and has examined curiosity as it relates to learning (Kashdan and Yuen 2007; Reio
and Wiswell 2000).
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Defining Curiosity

Curiosity has been explained through theories such as a drive reduction (Berlyne 1954, 1960),
optimal arousal (Berlyne 1960; Spielberger and Starr 1994), dynamic subsystem regulation
(Iran-Nejad and Cecil 1992), and knowledge-gap models (Loewenstein 1994), each of which
necessitates a variation of the definition of curiosity. Drive reduction theories view curiosity as
an appetite, such as hunger, that requires satiation (Schmitt and Lahroodi 2008; von Stumm
and Deary 2011), while optimal arousal theories propose that curiosity is a pleasant experience
in which individuals seek a level of novelty that is neither too high to cause anxiety nor too low
to cause boredom (James 1890/1950; Spielberger and Starr 1994). Some middle ground has
been proposed to merge these theories, such as Loewenstein’s (1994) knowledge-gap model
that focuses on curiosity as resulting from the identification of unknown pieces of information.
Additionally, dynamic subsystem regulation approaches curiosity as a spontaneous learning
process that involves attention to collative variables occurring below the level of conscious
awareness (Iran-Nejad 1990; Iran-Nejad and Chissom 1992). The view of curiosity as a
spontaneous process is included as a part of other theories (e.g., Berlyne 1960), and is evident
in research examining neurological and physiological responses to curiosity such as pupil
dilation (Kang et al. 2009).

Persisting from its entry into psychological and educational investigations (Dewey 1910;
James 1890/1950), curiosity has been viewed as a multidimensional construct. An overview of
the frequently examined dimensions will be undertaken as a means by which to set a
framework for definitional and conceptual clarity. See Table 1 for definitions of the types of
curiosity that will be overviewed. The reader interested in more thorough discussions of these
dimensions is directed to prior reviews (Reio et al. 2006; Loewenstein 1994).

For the purpose of this review, it is necessary to begin with a general working definition of
curiosity. At its core, curiosity is the desire for new knowledge, information, experiences, or
stimulation to resolve gaps or experience the unknown (Arnone and Grabowsky 1992; Berlyne
1954; Litman 2005). This general definition spans the dimensions of curiosity articulated in
Table 1, and provides a point from which these dimensions can be compared. The dimensions
differ in terms of whether the desire occurs frequently as a result of internal characteristics (e.g.
trait curiosity) or as a result of the environment (e.g., state curiosity; Loewenstein 1994).
Additionally, the dimensions can be distinguished according to whether the focus is on
experiencing the unknown (e.g., diversive curiosity) or resolving gaps (e.g., specific curiosity,
deprivation-type curiosity; Arnone and Grabowsky 1992; Litman 2005). Further, some of the
longest-standing differentiations of curiosity within the educational psychology literature are
whether the object of curiosity is knowledge and information (i.e., epistemic curiosity, social
curiosity), experience (i.e., physical curiosity), or stimulation (i.e., perceptual curiosity).
Within each of these foci, whether the objects of curiosity are broad or narrow in range (i.e.,
depth vs. breadth curiosity) characterizes additional dimensions.

Dimensions of Curiosity

Both James (1890/1950) and Dewey (1910) distinguished curiosity for ideas and curiosity for
the environment. Dewey (1910) elaborated on the developmental nature of these types of
curiosity as they relate to education, proposing that physical, social, and intellectual curiosity
develop sequentially in children from the former to the latter. Physical curiosity involves
exploration and manipulation of oneself and surroundings, and social curiosity builds on this to
include the use of language to engage explorations through questions of “why?” and appeals to
other individuals for information. The final type, intellectual curiosity (frequently referred to as
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epistemic, information-seeking, or cognitive curiosity), occurs when the child generates
particular problems and seeks resolutions and explanations for the particular questions of
interest. It is this type of curiosity that Dewey held in the highest esteem as an educational goal,
imploring educators to support such inquiry in their students. Consistent with Dewey’s (1910)
and James’s (1890/1950) conceptualization of physical and intellectual curiosity, a distinction
has been consistently drawn in the literature to differentiate between curiosity for the physical
environment (i.e., perceptual curiosity) and curiosity for ideas or knowledge (i.e., epistemic
curiosity). These dimensions have been found to be related, yet distinct (Byman 2005; Reio
et al. 2006). While the terms epistemic, intellectual, information-seeking, and cognitive

Table 1 Definitions and comparisons of curiosity dimensions

Dimensions based on object of curiosity

Physical vs. Perceptual vs. Social vs. Epistemic Curiosity

Physical Curiosity Perceptual Curiosity Social Curiosity Epistemic (Intellectual,
Cognitive, or
Information-Seeking)
Curiosity

The exploration and
manipulation of
oneself and
surroundings
(Dewey 1910)

Exploration through sensory
stimulation (e.g., visual or
auditory inspection) in
order to acquire new
information (Berlyne
1954; Litman and
Spielberger 2003)

The use of language to
engage explorations
through questions and
appeals to other
individuals for
information (Dewey
1910) or a desire to know
about other people
(Renner 2006)

A need or desire for
knowledge, information,
or the exploration of
academic environments
(Kang et al. 2009; Litman
2010)

Breadth vs. Depth curiosity

Breadth curiosity Depth curiosity

Curiosity about many different topics, ideas, or
experiences in a constant search for variation
(Loewenstein 1994)

Curiosity for ideas and experiences directed in a more
sustained manner toward a single topic or area (Levitt
et al. 2009; Loewenstein 1994)

Dimensions based on degree of stability

State vs. Trait curiosity

State curiosity Trait curiosity

The momentary experience of curiosity expressed
by the individual in response to features of the
environment (Loewenstein 1994)

An enduring dispositional tendency for individuals to
experience the desire for new knowledge or experiences
through frequent response to environmental features
sparking curiosity or by seeking out opportunities to be
curious (Kashdan et al. 2004; Litman and Silvia 2006)

Dimensions based on the reason for curiosity or exploration

Specific vs. Diversive curiosity

Diversive curiosity Specific curiosity

The motive to increase arousal and reduce boredom
by seeking uncertainty and new experiences
(Arnone and Grabowsky 1992; Kashdan et al.
2009)

The motive to reduce uncertainty through directed
exploration of stimuli (Arnone and Grabowsky 1992;
Spielberger and Starr 1994)

Interest-type vs. Deprivation-type curiosity

Interest-type curiosity Deprivation-type curiosity

The desire to gain new information for the purpose
of enjoyment or interest (Litman 2005)

The desire to gain new information to reduce the unknown
or feelings of ignorance (Litman 2005)
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curiosity are all commonly used within the educational psychology literature, the term
epistemic curiosity will be used predominately throughout this review to maintain consistency.

Following foundational writings on the dimensionality of curiosity, numerous conceptual-
izations have built on original dimensions, and researchers have proposed new understandings
of the multidimensional nature of curiosity. Of these, the two most pertinent to this review are:
state and trait (i.e., curiosity as a transient condition vs. curiosity as a relatively enduring
personality trait) and interest-type and deprivation-type (i.e., curiosity as the desire to gain new
information that is enjoyable vs. curiosity as the desire to gain information to reduce the
unknown). An additional description of specific versus diversive and breadth versus depth
curiosity serves to highlight recent shifts in curiosity research.

Trait and State Curiosity Perhaps the most frequently examined dimensions of curiosity are
the consideration of curiosity as a personality trait that endures across many situations, versus
curiosity as a more transient condition resulting from environmental triggers. It is expected that
individuals high in trait curiosity will experience curiosity more frequently, and perhaps more
intensely, be it in a more diverse set of situations, or due to frequent purposeful engagement
with similar situations that allow for the manifestation of curiosity (Beswick and Tallmadge
1971; Day 1971; Litman 2005; Litman and Silvia 2006). To contrast with curiosity as a trait,
state curiosity is regarded as arising from the presence of what Berlyne (1960) termed collative
variables. These variables (i.e., uncertainty, surprisingness, novelty, and complexity) were
regarded as creating disequilibrium and a state of arousal in individuals.

Trait and state curiosity are not viewed as incompatible, and they have been found to be
significantly related, with correlations ranging from .24 (Litman et al. 2005a) to .5 (Kashdan
and Roberts 2004) and as high as .78 (Reio and Callahan 2004). It is expected that all
individuals, regardless of whether they are high or low in trait curiosity, will at times
experience particular situations that instigate a state of curiosity. The frequency of which the
state is experienced should vary depending upon whether one is high or low in trait curiosity
(Kashdan et al. 2004; Naylor 1981). Further, conceptualizing curiosity as a state or trait is not
incompatible with other types of curiosity described in this section. For instance, when
analyzing trait measures of curiosity, Reio et al. (2006) found that trait curiosity could be
further delineated into cognitive curiosity, physical thrill seeking, and social thrill seeking.
While others have come to different conclusions as to the number and type of factors making
up trait curiosity (e.g., Ainley 1987; Byman 1993; Kashdan et al. 2009; Litman and Jimerson
2004), these studies provide general agreement for the division of trait curiosity into further
dimensions.

Interest-Type Curiosity and Curiosity as a Feeling of Deprivation The separation of trait
curiosity, specifically, epistemic trait curiosity, into the dimensions of interest-type (I-type) and
deprivation-type (D-type), posed by Litman and colleagues (Litman 2010; Litman et al. 2010;
Litman and Jimerson 2004), has emerged in the past decade as an important division of
epistemic curiosity. Central to this model is that curiosity is pleasurable and serves as a reward.
Whether the reward comes from gaining information that individuals feel that they are lacking
(i.e., D-type), or from gaining information that is enjoyable to the individual (i.e., I-type),
distinguishes the two types.

I-type curiosity is associated with positive affective responses corresponding with seeking
unknown information that an individual anticipates will stimulate interest (Litman 2008,
2010). The reward for I-type curiosity is the enjoyment one receives from learning new
information; therefore, the anticipation of such enjoyment motivates feelings of I-type curios-
ity. For I-type curiosity, knowledge gaps serve as something positive to be sought and resolved
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due to the pleasure from learning something new. In contrast, the presence of knowledge gaps
does not always elicit a feeling of joy. For individuals high in D-type curiosity, these gaps
serve to identify points of ignorance. It is the possible reduction of this ignorance that creates
associated feelings of reward following D-type curiosity. The tension created by feeling that
one is deprived of information yet may have resolution through the acquisition of information,
juxtaposes negative emotions of uncertainty with relief surrounding tension reduction.

Studies have found I- and D-type curiosity to differ in their relations to various traits
and motivational constructs. D-type curiosity has been found to correlate positively
with anxiety, depression, and anger in their trait forms (Litman 2010; Litman and
Jimerson 2004), although some inconsistencies have been noted (Litman and
Jimerson 2004). In contrast, I-type curiosity has been found to correlate negatively
with anxiety, depression, and need for closure (i.e., preference for the reduction of
uncertainty and unknown answers; Litman 2010; Litman and Jimerson 2004), but to
relate positively with ambiguity tolerance (i.e., acceptance of uncertainty; Litman
2010). D-type curiosity was negatively related to ambiguity tolerance, but not signif-
icantly related to need for closure. These findings suggest that I-type and D-type
curiosity have different relations with collative variables. Specifically, individuals high
in I-type curiosity have a high tolerance for and seek out collative variables such as
novelty and uncertainty. In contrast, individuals high in D-type curiosity want to
resolve ambiguities and reduce knowledge gaps rather than seeking them. Further, in
relation to motivational constructs, I-type curiosity was found to relate positively to a
mastery goal orientation, whereas D-type was found to relate positively to performance
approach and avoidance goal orientations, and modestly to mastery goal orientation
(Litman 2008). Further, a study by Litman et al. (2005b) that examined the relative
roles of I-type and D-type trait curiosity in predicting state curiosity for general
knowledge questions. While I-type curiosity positively predicted participants’ curiosity
for learning the answering to trivia questions (i.e., state curiosity) when participants
reported not knowing the answer, D-type curiosity significantly positively predicted
state curiosity when participants reported that the answer to the question was on the tip
of their tongue. Although the relation between I-type and D-type dimensions has found
to be strong (e.g., Litman 2005, 2010; Litman and Silvia 2006), there is support for a
distinction in how they manifest and relate to other variables.

Specific/Diversive and Breadth/Depth Curiosity A third set of distinctions that initially re-
ceived substantial attention but recently has not been given as much consideration is the
distinction between specific and diversive curiosity, and the related conceptualization of
curiosity as breadth versus curiosity as depth. Specific and diversive curiosity refer to whether
the motive of curiosity is to reduce uncertainty (i.e., specific curiosity) or to increase arousal by
seeking uncertainty (i.e., diversive curiosity; Spielberger and Starr 1994). A similar distinction
has been referred to as breadth and depth. In this distinction, the focus on whether individuals
are curious about many different topics, ideas, or experiences in a constant search for variation
(i.e., breadth curiosity), or whether their curiosity for those ideas and experiences is directed in
a more sustained manner (i.e., depth curiosity; Ainley 1987; Langevin 1971). In contrast to
specific and diversive curiosity, breadth and depth curiosity describe whether the objects of
curiosity are focused investigations of a limited number of topics (i.e., depth curiosity) or more
limited investigations in a large number of topics (i.e., breadth curiosity). Although these
dimensions of curiosity have received some recent attention in non-educational contexts (e.g.,
Levitt et al. 2009), the focus of this review will be on state-trait distinctions in addition to the
recently established distinction between I-type and D-type curiosity.
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Comparing and Relating Dimensions of Curiosity It is important to examine similarities and
differences across these dimensions, consider whether the dimensions can coexist in mean-
ingful ways, and examine whether empirical evidence supports the presence of certain
dimensions over others. These dimensions place varying importance on whether to divide
curiosity according to the object to which curiosity is directed, the stability of curiosity, or the
underlying reason for curiosity or exploration (see Table 1). For one, the division of physical,
social, and epistemic curiosity delineates curiosity according to the direction of its focus
(Dewey 1910; James 1890/1950). Similarly, breadth and depth focus on whether the object
of curiosity is a range of topics that is broad or narrow. In contrast, state and trait curiosity are
not concerned with the object of curiosity, but rather with the consistency with which one
experiences curiosity and the degree to which the characteristics of the object instigate
curiosity (Gilmore and Cuskelly 2011; Kashdan et al. 2004; Knobloch et al. 2004; Naylor
1981; Litman 2005).

Specific and diversive curiosity, while sharing certain characteristics with breadth
and depth curiosity, also share similarities with I-type and D-type curiosity in their
focus on the reason guiding an individual’s curiosity. Specific and diversive curiosity
are respectively defined by the reason for curiosity as resolving the unknown or as
increasing arousal and reducing boredom (Arnone and Grabowsky 1992; Day 1971;
Kashdan et al. 2009; Spielberger and Starr 1994). While boredom reduction (i.e.,
diversive curiosity) is frequently aligned with breadth curiosity (Loewenstein 1994),
individuals could theoretically engage in curiosity as boredom reduction in repeated
investigations of a singular area (i.e., depth curiosity). I-type and D-type curiosity also
bare certain similarities to specific and diversive curiosity. Namely, I-type curiosity,
defined by seeking out new information (Litman 2005, 2008; Litman and Spielberger
2003), resembles the seeking out of the unknown characteristic of diversive curiosity.
Moreover, both D-type and specific curiosity are directed at resolving rather than
seeking out gaps (Litman and Jimerson 2004).

With regard to the coexistence of dimensions, they are frequently conceptualized as
interactive or hierarchical. For instance, sensory curiosity is related to and works concurrently
with epistemic curiosity to allow individuals to continuously readapt to their environments
(Litman and Spielberger 2003; Reio et al. 2006). In this case, Reio et al. (2006) propose that
epistemic curiosity might lead an individual to experience the desire to have new sensory
experiences, and the desire to experience new sensations may lead to future intellectual
inquiry. In addition to interrelations, a number of hierarchical arrangements have also been
proposed. For example, Loewenstein (1994) argued that breadth and depth curiosity were both
dimensions of specific curiosity. He noted that whether an individual pursues a number of
independent (i.e., breadth) or related (i.e., depth) topics, the focus remains on gaining
information to reduce uncertainty (i.e., specific curiosity) rather than increasing stimulation
to alleviate boredom (i.e., diversive curiosity). Yet, as noted, this argument has not yet been
empirically examined (Reio et al. 2006). Additionally, trait curiosity has commonly been
divided into further types. Specifically, epistemic curiosity is often regarded as a type of trait
curiosity, with I-type and D-type further delineations of epistemic trait curiosity (Litman 2008;
Litman and Jimerson 2004). Conceptualizing curiosity as a state and trait is not incompatible
with dividing curiosity as physical, perceptual, social, and epistemic. In fact, curiosity for an
overarching category of object (e.g., perceptual, epistemic) has the potential to be experienced
in a momentary form resulting from the interaction of person and object or from a more
enduring disposition or trait (Naylor 1981; Reio et al. 2006; Spielberger 1979).

In the last decades of the twentieth century, intense investigations were conducted to
examine whether curiosity should be best conceptualized along the dimensions of
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breadth and depth, or specific and diversive, as opposed to state and trait (Ainley 1987;
Boyle 1989; Byman 1993). For instance, Ainley’s (1987) finding of two dimensions of
curiosity through a factor analysis of five curiosity scales, factors that she labeled breadth
and depth, sparked intense debate since its publication, with reanalyses of the original
data (Boyle 1989; Byman 1993) and of new data (Reio et al. 2006). These factor-analytic
investigations provided conflicting evidence as to the best way to capture curiosity’s
multidimensionality, perhaps in part due to the measures that were included, and the
exclusion of state measures of curiosity. While breadth/depth and specific/diversive
curiosity have been subject to on-going debate, there has been considerable evidence
for distinguishing curiosity along broad categories of physical, social, and perceptual
curiosity (Litman et al. 2005a; Reio et al. 2006; Renner 2006). These categories have
been divided in slightly different ways with different names (Reio et al. 2006;
Spielberger and Starr 1994). Conceptualizing curiosity as a state and trait does not lend
itself well to factor-analytic studies given the situated nature of state curiosity. However,
theoretical relations among state and trait curiosity have been supported in the empirical
literature, including evidence such as individual variance in the amount of trait curiosity
(Kashdan et al. 2004; Litman and Jimerson 2004), a relation between state and trait
curiosity (Kashdan and Roberts 2004; Litman et al. 2005b; Reio and Callahan 2004), and
the stability of trait curiosity (Kashdan et al. 2004).

Given these overviewed dimensions, definitions and measures of curiosity within the recent
empirical literature will be analyzed with respect to overarching themes. Based on the themes
identified and the curiosity and interest literatures more broadly, the overlaps between interest
and curiosity will be described, and three dimensions for comparing the essential characteris-
tics of curiosity and interest are proposed.

Method

Literature Search

In order to address the three main research questions, I conducted a systematic literature review
in a series of stages (Cooper 1982; Fink 2005; White 2009). Following the clarification of
research questions, databases and search terms were identified (Fink 2005). Given the three
major research questions, the search terms curiosity and curious were entered in a title and
abstract search in PsycINFO. Then, a series of screening measures were applied to determine
the suitability of studies for inclusion (Fink 2005). With regard to practical screening criteria,
the search was limited to studies that were: (a) peer-reviewed, (b) written in English, and (c)
used human subjects. This search produced 2856 results. In order to align with the aim of the
research questions in addressing recent empirical research, an additional criterion of date of
publication was applied (Fink 2005). This criterion served to provide a compendia of articles
for consideration and analysis (Hart 1998). The date was limited to capture recent research on
curiosity since the publication of Litman and Spielberger’s (2003) seminal article introducing a
new measure and conceptualization of epistemic curiosity. The revised criteria resulted in a
pool of 851 hits.

From the initial pool of 851 articles, the titles and abstracts were examined to determine
their relevance in addressing the questions outlined in this review. To do this, a series of
inclusion and exclusion criteria were applied, which resulted in the final inclusion of 39
studies. An ancestry approach (Cooper 1982; White 2009) was also applied to search through
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the references cited in the articles identified in the final pool as well as book chapters and
reviews (e.g., Jirout and Klahr 2012; Silvia 2006). However, no additional articles that met the
practical criteria were identified through this method. These studies are marked with an
asterisk in the reference list and summarized as Table S1 in the online version of this journal.
It is important to note that although a meta-analysis would have allowed for the statistical
examination of effect sizes, a systematic review was determined to best address the research
questions of interest, given their descriptive nature. Moreover, a more thorough examination of
the relations among curiosity dimensions through a meta-analysis would have dictated a
different set of search criteria, which fell outside of the purview of this review.

Inclusion and Exclusion Criteria

The following inclusion criteria were applied. First, only empirical research studies were
included. As such, commentaries, theoretical reviews, book reviews, and similar publications
were not included. Second, as the focus of this review was on understanding curiosity within
educational contexts, only studies that examined educational outcomes, situated the study
within educational contexts, or studies of curiosity measure development that included the
development or analysis of specific or general measures that could be applicable to education
were retained. For this reason, it was decided that studies of more general measure develop-
ment or factor analyses of measures should be included, provided that the measure was linked
or potentially linked to educational studies. For instance, although a multidimensional measure
of curiosity developed by Litman and colleagues (Litman and Jimerson 2004; Litman and
Spielberger 2003) was designed to measure curiosity generally as a personality trait, it has
been more recently employed in educational contexts, and was therefore included. In contrast,
although curiosity is examined as a component of the Career Adapt-Abilities Scale (e.g.,
McMahon et al. 2012; Maree 2012), it was not included in this review due to the focus of this
measure on vocational beliefs and behaviors. In order to focus on curiosity within educational
settings, studies that examined either epistemic curiosity or general curiosity were retained,
while studies that examined specific types of curiosity other than epistemic or general curiosity
(e.g., interpersonal curiosity) were excluded.

Third, the decision was made to exclude studies that addressed the relation between
curiosity and solely emotional learning (e.g., Leonard and Harvey 2007) or interpersonal
learning (e.g., Litman and Pezzo 2007). This meant that studies such as one conducted by Reio
and Callahan (2004) were not included because the learning they focused on was socialization-
related. Similarly, studies using clinical populations, examining curiosity as related to risk
behaviors or addiction (e.g., Garnier-Dykstra et al. 2012), and studies related to economics or
consumer behavior (e.g., Menon and Soman 2002) were not included. Fourth, given the
question of the relation between interest and curiosity, studies that included measures of both
curiosity and interest were included, even if these studies did not examine these factors within
an educational context. Finally, studies that did not include a measurement of curiosity or a
manipulation of curiosity were excluded. This included studies that examined collative
variables (e.g., novelty, uncertainty) rather than curiosity, as well as one study that measured
“frequency of engaging in online research when curious” rather than the frequency of curiosity
itself (Arnone et al. 2009, p. 123). Although the frequency of engaging in research when
curious provides an indicator of curiosity-enacted behaviors, the focus of this measure was the
online research behavior rather than curiosity itself.

It is important to note that the search criteria dictated that studies about curiosity were
defined for inclusion by the authors’ labeling it as such. While this may limit the extent to
which these studies examine a consistent understanding of curiosity as opposed to other,
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similar constructs, the reasons for this method of inclusion were twofold. First, in order to
understand the current state of how researchers conceptualized curiosity in the empirical
literature, it was necessary to include any studies that used the term curiosity as one of the
major variables of interest. Second, as one of the main purposes of this review was to critically
examine definitions and measures of curiosity, the review of conceptual and operational
definitions was central to the analysis of the included studies. Identifying concrete definitions
for inclusion would not have enabled the analysis of such research questions, and could not be
identified until after the included studies were scrutinized. Although the inclusion of any
studies that used curiosity scales would have increased the number of reviewed studies, the
question of how curiosity has been measured could only be addressed by first including studies
identifying curiosity as a variable under investigation and subsequently identifying the mea-
sure(s) used.

Coding

Definitions of curiosity were coded according to a two-level process. First, studies were coded
as having an implicit or explicit definition (Dinsmore et al. 2008). Definitions of curiosity or
epistemic curiosity provided in studies, whether the authors’ own, or quoted or paraphrased
from a previously published work, were considered explicit. Studies not stating a definition of
curiosity were considered implicit. The author and a second rater coded 38.5 % of included
studies with 93.3 % perfect agreement (κ=.87). Any disagreements were resolved through
discussion and the remainder of the coding was completed by the author. Second, of the
studies providing explicit definitions, themes were identified using content analysis. This was
guided by overarching definitional themes in the literature, concurrent with a bottom-up
analysis. Through the process of content analysis, the definitions were inspected for recurring
words or phrases. From these recurrences, patterns were identified. This process was conduct-
ed iteratively until the coding scheme reached saturation. These identified themes aligned
closely with the definitional components first conceptualized by Maw and Maw (1966) and
later elaborated by Olson and Camp (1984). The themes were not mutually exclusive, with
many definitions falling into multiple categories.

The categories included curiosity defined: (a) as a need for knowledge or information, (b) as
exploratory behavior, (c) in relation to collative variables, and (d) as characterized by emotions
or arousal. Definitions of curiosity as a need for knowledge or information described curiosity
as a desire or need for knowledge, information, or learning something new. Definitions of
curiosity as exploratory behavior described curiosity as a motivator behind exploration, or as a
motivator behind the “pursuit” of knowledge, information, or learning. Curiosity in relation to
collative variables described curiosity as arising from any of the collative variables, or as a
desire to seek out any collative variables. Collative variables included novelty, complexity,
ambiguity, challenge, disequilibrium, uncertainty, or variables with similar characteristics.
Finally, curiosity as characterized by emotions or arousal defined curiosity as including
positive or negative emotions (or arousal). A complete coding scheme with examples is
included as Table 2.

Of the 26 articles with definitions present, 46.2 % of definitions were coded for theme
by the author and a second rater. Each definition was coded for the presence or absence
of each of the four themes. Perfect agreement was reached at a level of 83.3 % (κ=.67)
for three themes: need for knowledge or information (NK), association with collative
variables (CV), exploratory behavior (ExB), and at 91.7 % (κ=.83) for emotions or
arousal (EmA). Any disagreements were resolved through discussion and the remainder
of the definitions were coded by the author.

Educ Psychol Rev (2016) 28:23–60 33



Definitional Themes

As reviews of curiosity theories have been conducted elsewhere (Kashdan 2004; Loewenstein
1994; Litman 2005), the central focus of this analysis will be on patterns of the definitions
provided within recent empirical research on curiosity. Notably, a substantial number of the
studies (n=13; 33.3 %) provided no explicit definition of curiosity. Therefore, descriptions of
the definitions relies on the 26 studies that included an explicit definition, and is organized
around the four identified and coded themes: (a) need for knowledge or information, (b)
exploratory behavior, (c) collative variables, and (d) emotions and arousal.

Need for Knowledge or Information

One of the most frequent definitional components of curiosity describes it as a need for
information or knowledge. This component was present in 65.4 % (n=17) of the 26 articles
that included conceptual definitions. Defining curiosity as a need for knowledge or information
was present from Berlyne’s (1960) initial conceptualization and later reconceptualizations by
Loewenstein (1994) and others (Arnone et al. 2011; Kashdan 2004). Definitions of curiosity as
a need for information or knowledge included: “an intellectual need, a desire to know”
(Bowler 2010, p. 1332) and “the complex feeling and cognition accompanying the desires
to learn what is unknown” (Kang et al. 2009, p. 963). These definitions tend to refer to
knowledge as something to be acquired, a conception that regards knowledge as something to
be retained, recalled, and remembered (Bloom et al. 1956). This conceptualization is limited in
that it does not address knowledge as understanding, even though knowledge may be

Table 2 Coding scheme for curiosity definitions

Code Explanation Examples

NK Need for knowledge or information “the desire for new knowledge or experience”
(Litman and Silvia 2006; p. 318)

Describes curiosity as a desire or need for
knowledge, information, learning something
new, etc.

“an intellectual need, a desire to know”
(Bowler 2010, p. 1332)

CV Association with collative variables “recognition, pursuit, and intense desire to
investigate uncertainty” (Kashdan and Yuen
2007, p. 260)

Collative variables include novelty, complexity,
ambiguity, challenge, disequilibrium, and
uncertainty (or similar characteristics); Describes
curiosity as arising from any of the collative
variables, or as a desire to seek out any collative
variables

“need to explain the unexpected” (Engel and
Randall 2009, p. 184)

ExB Exploratory behavior “seeking out knowledge and new experiences”
(Kashdan et al. 2009, p. 988)Describes curiosity as a motivator behind

exploration/exploratory behavior, or as a
motivator behind the “pursuit” of knowledge,
information, or learning

“motivates individuals to learn new ideas, eliminate
information-gaps, and solve intellectual
problems” (Litman 2008, p. 1586)

EmA Emotions or arousal

Defined curiosity as something that includes
emotions (positive or negative) or arousal

“the emotion trait associated with feelings of
interest” (Silvia 2008, p. 95)

“a desire for new information aroused by novel,
complex, or ambiguous stimuli” (Koo and Choi
2010, p. 14)
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conceptualized as cohesive and integrated, depending upon the individual and his or her level
of exposure and experience in a discipline.

Although rarely stated explicitly, the need to know that is referenced in these definitions
results from within an individual, rather than an external motivator (e.g., a teacher) placing the
need upon the individual. This identification appeared as “the intrinsic desire to seek out and
acquire new information” (Litman 2010, p. 397), as well as “a desire for information in the
absence of any external reward” (Čavojová and Sollár 2007). In definitions, this motivation
tends to be directed toward exploration (Koo and Choi 2010; Reio et al. 2006), learning and
problem-solving (Litman 2008), and the acquisition of knowledge or information to reduce the
gaps (Litman et al. 2005a; Mussel 2010). These definitions frequently state that a knowledge
gap must be identified by the individual, in the sense that there is a conscious awareness of
what is not known. In a few definitions, the need for knowledge or information was described
as not just an identification of the gap, but also a propensity toward seeking such gaps
(Kashdan et al. 2009). Whether one has a need for knowledge or information that stems from
the enjoyment of identifying and learning from gaps in one’s knowledge, or whether the need
is to gain knowledge or information in order to reduce uncertainty is consistent with concep-
tualizations of I-type and D-type curiosity (Litman 2010; Litman and Spielberger 2003).
Defining curiosity as the need for knowledge or information allows for conceptualizations
of curiosity as it results from these different motivating factors.

Moreover, the need for knowledge or information, while often defined within a framework
of trait curiosity, has the potential to define state curiosity as well. For instance, citing an earlier
work by Litman et al. (2005b), Koo and Choi (2010) note in their definition that the need for
information “is aroused by novel, complex, and ambiguous stimuli” (p. 14), a definition also
provided by Litman and Jimerson (2004) in a focused examination of D-type curiosity. Rather
than implying that individuals have a consistent disposition to experience a need for knowl-
edge and information, these definitions suggest that the presence of collative variables in the
environment triggers the state of curiosity. However, a majority of the definitions make no
mention of particular conditions that spur curiosity, suggesting that most researchers defining
curiosity as the need for knowledge or information consider this need to be an individual trait.

Exploratory Behavior

Sixteen of the explicit definitions (64.0 %) discussed curiosity as a motivator behind
exploration or the pursuit of knowledge or information. Curiosity and exploration
were not used synonymously in definitions, rather exploratory behavior was regarded
as a defining outcome of curiosity. One exception was the definition presented by
Wavo (2004) that defined curiosity behavior rather than curiosity. Exploration as an
outcome of curiosity harkens to Kashdan’s (2004) conceptualization of curiosity as
distinct from openness to experience due to curiosity’s motivation for action. A study
by Reio et al. (2006) included exploration as a definitional component within the
framework of a general state-trait conceptualization of curiosity, while Litman and
colleagues (Litman and Spielberger 2003; Litman et al. 2005a) and Koo and Choi
(2010) provided this component within examinations of I-type and D-type epistemic
curiosity. Definitions included curiosity as the “desire for acquiring new knowledge
and new sensory experiences that motivates exploratory behavior” (Litman and
Spielberger 2003, p. 75), and “having desire to understand or access information on
the Internet” (Yang and Lay 2011, p. 342).

Exploratory behavior was used in conjunction with the need for knowledge or information
in nine of the identified studies (e.g., Koo and Choi 2010; Litman et al. 2005a; Litman and
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Spielberger 2003). The nature of the exploratory behavior that curiosity served to motivate was
unclear, although some indications suggest that it may be manifested in different forms
depending on whether the desire is for sensory experiences (Litman and Spielberger 2003),
knowledge (Reio et al. 2006), or information (Koo and Choi 2010; Litman et al. 2005b).
Whether the motivated exploration is intellectual (e.g., researching information online),
physical (e.g., opening a door to see what’s behind it), or social (e.g., asking a new acquain-
tance about her marital status), stems back to initial conceptualizations by Dewey (1910) and
provides a potential means by which to differentiate epistemic, perceptual, and interpersonal
curiosity within the framework of a common definition.

Relation to Collative Variables

Harkening back to initial definitions of curiosity (Berlyne 1960), collative variables were used
in 24.0 % of the reviewed definitions of curiosity (n=6). The definitions included variables of
novelty, complexity, ambiguity, challenge, and uncertainty (Čavojová and Sollár 2007;
Kashdan et al. 2004; Kashdan and Yuen 2007) and defined curiosity as occurring in the
presence of phenomena that are unexpected or puzzling, including conceptual conflict or
questions (Engel and Randall 2009). These variables are typically related to attentional
processes (Berlyne 1960), and the definitions indicated two different relations between
curiosity and attention. First, the presence of these variables was most frequently suggested
as arousing cognitions and motivations that constitute curiosity, indicating that attention may
be regarded as a precursor to curiosity. The resolution of such moments of disequilibrium is
not mentioned as a requirement for curiosity, rather the presence and subsequent identification
of these variables is critical. Second, several definitions suggested that these variables are not
only something to be resolved, but that curiosity also involves seeking these variables
(Kashdan et al. 2004; Kashdan and Yuen 2007). For instance, Kashdan and Yuen, who based
their definition on a previous conceptualization (Izard 1977), suggested that curiosity involves
“the recognition, pursuit, and intense desire to investigate” collative variables (p. 260).
Definitions such as these suggest that attention to collative variables is a consequence of
curiosity.

Emotions or Arousal

Of the studies reviewed, nine (36.0 %) definitions included positive feelings or emotions.
Characterizations of curiosity in terms of emotions and arousal align with conceptuali-
zations of curiosity as a spontaneous and dynamic capacity (Iran-Nejad and Cecil 1992;
James 1890/1950). The inclusion of curiosity as “a positive emotional-motivational
system” (Kashdan et al. 2004, p. 291) was adopted by Čavojová and Sollár (2007).
The need for positive feelings was present in the definition of I-type by Litman et al.
(2010), but not D-type, curiosity. Silvia (2008) also indicated the significance of emo-
tions in curiosity, when he defined curiosity as “the emotion trait associated with feelings
of interest” (p. 95). The use of the term emotion as opposed to mood or affect is a critical
feature in understanding how curiosity is defined. Affect is typically described as an
overarching term that includes moods and emotions (Linnenbrink 2006; Rosenberg
1998). Compared to the term mood, emotions are regarded as having a specific referent
and are experienced with greater intensity (Russell 2003). As indicated in the section
describing the need for knowledge or information and the relation to collative variables,
the referent in the case of curiosity is typically disequilibrium. Moreover, the motivation
of exploratory behavior as a defining feature of curiosity suggests that the intensity of
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curiosity is sufficiently strong to prompt exploration, supporting its classification as an
emotion (Rosenberg 1998).

The reviewed definitions indicate that curiosity tends to be defined in terms of
positive emotions. This is further implicated with the presence of curiosity as a central
construct in positive psychology (Kashdan 2004), and with numerous empirical and
theoretical articles supporting the benefits of curiosity for health and well-being
(Gallagher and Lopez 2007; Kashdan et al. 2011; Swan and Carmelli 1996). While
the effects of curiosity have not been found to be positive in all regards, thereby
supporting the adage that “curiosity killed the cat,” the definitions included in this
review suggest that curiosity is a personally enjoyable path, even when leading to
negative outcomes. The discussion of emotions related to curiosity emerged in
Bowler’s (2010) exploration of the distinction between curiosity and interest,
although it was not clear what emotions these are, and whether they are suggestive
of interest or curiosity. In addition to positive emotions, arousal was also included
through the acknowledgement of curiosity as a state that is aroused by the presence or
acknowledgement of collative variables. For instance, Litman and Jimerson (2004)
defined curiosity as “a desire for new information aroused by novel, complex, or
ambiguous stimuli” (Litman and Jimerson 2004, p. 147). The role of arousal in
curiosity stems back to James’s (1890/1950) idea that fear and curiosity necessarily
co-occur in the presence of novel stimuli, as individuals must remain vigilant in order
to avoid potential threats.

Revised Definition of Curiosity

In light of the themes identified in the reviewed definitions, it is important to re-evaluate the
working definition of curiosity presented previously. Taking into account the themes of need
for knowledge, exploratory behavior, collative variables, and emotions and arousal, curiosity
may now be defined as the desire for knowledge or information in response to experiencing or
seeking out collative variables, which is accompanied by positive emotions, increased arousal,
or exploratory behavior. This revised definition, particularly in terms of its focus on knowledge
and information, reflects the emphasis of this review on epistemic curiosity and curiosity in
educational settings.

The revised definition highlights four major aspects of curiosity, which align with the
four definitional themes. These four aspects (i.e., need for knowledge/information,
exploratory behavior, collative variables, and emotions/arousal) can serve as a means
by which to compare different types of curiosity. For example, state and trait curiosity
differ in relation to the manifestation of the need for knowledge or information and their
relation to collative variables. Specifically, trait curiosity involves the individual propen-
sity to desire knowledge and to seek out collative variables, whereas state curiosity
involves triggering the desire for knowledge as a result of collative variables present in
the context (Kashdan et al. 2004; Loewenstein 1994). Further, I-type curiosity involves a
desire to gain new knowledge for the purpose of enjoyment and includes positive
emotions surrounding the stance that collative variables and knowledge gaps provide
the opportunity for learning experiences (Litman 2005). Comparatively, D-type curiosity
involves the desire to gain specific information to resolve knowledge gaps (Litman and
Jimerson 2004). Although negative emotions surround the identification of knowledge
gaps and collative variables for this type of curiosity, the resolution of identified gaps is
positive (Kang et al. 2009). Comparison across these aspects can be applied to other
dimensions of curiosity more commonly studied outside of academic realms, such as
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perceptual curiosity, where the desire for knowledge or information would take a
different form, and exploratory behavior would be given greater weight.

In light of these common definitional themes and revised definition, while keeping in mind
the lack of explicit definitions of curiosity in one fourth of the included studies, how have
researchers operationalized curiosity?

Measurement of Curiosity

A substantial portion of the research conducted on curiosity has been related to the measure-
ment of the construct, and due to inclusion criteria of this review, all studies provided an
operational definition of curiosity. As Engelhard and Monsaas (1988) noted more than two
decades ago, “there are almost as many operational definitions of curiosity as there are
theories” (p. 22). This trend has scarcely diminished in the decades following their observa-
tion. Although much of the research has focused on curiosity as a trait measurable by self-
report questionnaires or reports by teachers and parents, there has been consistent interest in
measuring curiosity through observations of tasks that have the potential to reveal defining
aspects of the construct such as time spent exploring novel objects or number of questions
asked.

Self-Report Trait Curiosity Measures

Of the studies included in this review, 92.3 % (n=36) utilized self-report measures of curiosity,
either alone or in conjunction with additional types of measures. Measures of curiosity as a
trait were employed frequently, with 71.2 % of the reviewed studies including at least one
measure of trait curiosity. A close examination revealed that the trait measures were either: (a)
general curiosity measures applied in academic settings, (b) sensation-seeking measures
applied in academic settings, or (c) measures specifically designed to assess epistemic or
academic curiosity. Table 3 provides a summary of selected trait curiosity measures that appear
frequently within this review. Of the range of measures summarized in Tables 3 and S1, the
general curiosity measures most commonly used in the reviewed studies were the State-Trait
Personality Inventory (STPI; Spielberger 1979), the Curiosity and Exploration Inventory (CEI:
Kashdan et al. 2004; CEI-II: Kashdan et al. 2009), the Curiosity/Interest in the World scale
(C/IW scale; Peterson and Seligman 2004), the Ontario Test of Intrinsic Motivation (OTIM;
Day 1971), and the Melbourne Curiosity Inventory (MCI; Naylor 1981). Trait measures such
as the STPI typically direct individuals to report their overall and general tendencies. Similarly,
the CEI and CEI-II were designed as general trait curiosity measures, although Kashdan et al.
(2009) noted the potential of the CEI to be modified to capture specific domains, topics, or
activities. This suggestion was applied by Yang and Lay (2011), who modified a combination
of the CEI-II and another curiosity measure (Pierce et al. 2005) to assess Internet-specific
curiosity. Another recently developed scale, the Curiosity/Interest in the World Scale, was used
in two of the reviewed studies (Litman and Silvia 2006; Silvia 2008). Further, the OTIM (Day
1971) and the MCI (Naylor 1981) have waned in popularity over the past decades, with the
OTIM used in one study (Byman 2005), and the MCI used in two studies (Kashdan et al.
2004; Reio et al. 2006).

In addition to general curiosity questionnaires applied in educational contexts, some
of the included studies used measures of sensation seeking or engagement. These include
measures such as the Sensation-Seeking Scale V (SSS-V; Zuckerman 1979), used in four
studies, the Novelty Experiencing Scale (NES; Pearson 1970), used in two studies, and
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the Scale of Behavioral Engagement (Neblett et al. 2006; Smalls et al. 2007), used in two
studies. These measures were not originally designed to measure curiosity per se.
However, the inclusion questions about an individual’s desire to seek collative variables
seem to have supported their continued use as measures of curiosity. For instance, the
SSS-V directs individuals to select options to describe their likes and feelings on topics
ranging from whether one prefers to see new movies or rewatch previously seen movies,
to whether or not one would like to learn to fly an airplane, to items asking about drug
use and activities such as parachute jumping. Similar in its focus on interest in pursuing
collative variables, the NES (Pearson 1970) includes subscales measuring internal and
external sensation as well as internal and external cognitive desires. The cognitive
subscales relate more closely to epistemic curiosity, including items such as “Learning

Table 3 Selected trait curiosity questionnaires

Measure of curiosity Citation General description

General curiosity scales applied in educational settings

Ontario Test of Intrinsic Motivation
(OTIM)

Day 1971 Subscales of specific and diversive curiosity

State-Trait Personality Inventory (STPI) Spielberger 1979 10-item trait and state curiosity subscales;
includes trait and state scales for other
characteristics (i.e., anxiety, anger, &
depression)

Melbourne Curiosity Inventory (MCI) Naylor 1981 20-item trait and state curiosity subscales

Curiosity and Exploration Inventory
(CEI)

Kashdan et al. 2004 7-item scale with subscales of exploration
and absorption

Curiosity/Interest in the World
(C/IW) scale

Peterson and
Seligman 2004

Curiosity/Interest scale is included as one
component of the Values in Action
Inventory; use concentrated in the positive
psychology literature

Curiosity and Exploration Inventory II
(CEI II)

Kashdan et al. 2009 Modification of CEI; 10-item scale divided
into subscales of stretching and embracing

Sensation-seeking scales applied
in educational settings

Novelty Experiencing Scale (NES) Pearson 1970 20-item subscales scale measuring: internal
sensation, external sensation, internal
cognitive desires, and external cognitive
desires

Sensation-Seeking Scale V (SSS-V) Zuckerman 1979 40-item scale with four subscales: thrill and
adventure seeking, experience seeking,
disinhibition, and boredom susceptibility

Epistemic or academic curiosity scales

Academic Curiosity Scale (ACS) Vidler and Rawan
1974

80 true-false items measuring curiosity in
educational settings

Curiosity as a Feeling of Deprivation
Scale (CFD scale)

Litman and
Jimerson 2004

D-type curiosity scale; 15-items including
subscales of competence, problem-solving,
and intolerance, although typically
examined as a single scale

Epistemic curiosity scale Litman 2008 I-type curiosity scale; 3- to 40-item versions;
10-item scale with subscales of specific
and diversive curiosity is most common

Within subsections, scales are organized by year of the citation
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how to put a watch together” and “Reading articles in the newspaper that provoke my
thought” (pp. 200–201).

To contrast the use of more general trait measures, various measures of epistemic trait
curiosity and academic curiosity were included in reviewed studies. Within the framework of
I-type and D-type curiosity, Litman and colleagues (e.g., Litman 2008; Litman and Spielberger
2003) developed the Epistemic Curiosity Scale (EC scale) and Curiosity as a Feeling of
Deprivation Scale (CFD scale). The 10-item EC scale included two 5-item subscales of
specific and diversive curiosity, in accordance with typical conceptions of these dimensions
previously forwarded in the literature. As a measure of D-type curiosity, the CFD scale was
initially created as a 15-item scale (Litman and Jimerson 2004), although modified 5-item
versions were also used (Koo and Choi 2010; Litman 2010).

Additional scales specifically designed to target academic or epistemic curiosity included:
the Academic Curiosity Scale (ACS; Reio et al. 2006; Vidler and Rawan 1974), the curiosity
subscale of the Motivation for Reading Questionnaire (MRQ; Lin et al. 2012; Villiger et al.
2012), the curiosity subscale of the Battery of Affective Outcomes of Schooling Scales (Wavo
2004), the curiosity subscale of the Typical Intellectual Engagement Scale (TIE; von Stumm
and Deary 2011; Mascherek and Zimprich 2012), and the Intrinsic versus Extrinsic Orientation
in the Classroom Scale (Zisimopoulos and Galanaki 2009). The questions included in these
scales and subscales specifically target academic situations and curiosity that might be
experienced in academic settings, rather than applying general measures to academic settings
or examining the relation between general trait curiosity and academic outcomes.

Self-Report State and Task-Specific Curiosity Measures

Self-report measures were also used to assess how curious participants were to learn new
information (Kang et al. 2009; Litman et al. 2005) or see something hidden (Gilmore and
Cuskelly 2011), typically with the aim of assessing state curiosity. For each opportunity to
learn a new piece of information or see something hidden, participants were typically asked to
report answers to a question, such as “indicate how curious [you] are to see the answer to each
question” (Litman et al. 2005, pp. 564–565). For instance, trivia questions were used as the
task in several studies (Kang et al. 2009; Litman et al. 2005). Although studies typically
revealed the answers to trivia questions, an interesting manipulation by Kang et al. (2009)
examined participants’ willingness to spend resources and time to learn new information.

Three studies examined students’ curiosity while engaging in the academic tasks of
conducting a research project or reading academic texts (Boscolo et al. 2011; Bowler 2010;
Knobloch et al. 2004). Bowler deviated from typical questionnaires by conducting interviews
and having high-school age participants complete reflective journal entries throughout their
completion of a written research paper about Western civilizations. The qualitative self-report
data were coded for metacognitive knowledge, with a specific focus on understanding and
regulating one’s own curiosity. The study by Knobloch et al. (2004) created a questionnaire
measure to assess curiosity induced by texts, and included several questions specific to how
curious participants felt while reading the given passages. Similarly, Boscolo et al. (2011)
asked students to report curiosity after reading each paragraph of a text. Additionally, although
some of the questionnaire measures of curiosity, such as the STPI (Spielberger 1979), and the
MCI (Naylor 1981), include state measures in addition to trait measures, the state forms of
these scales were not used in any of the reviewed studies.

Despite increasing interest in curiosity within the context of education, the prevalence of
measures of trait curiosity imply certain beliefs about the role of individual personality
differences over differences in the role of the context to establish and maintain curiosity. As
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the field moves forward, the creation and use of task-specific measures such as those used by
Knobloch et al. (2004), or adapting present trait measures for the reporting of state curiosity
will be particularly informative in moving beyond the goal of assessing curiosity and its
correlates to understanding how curiosity can be fostered in educational settings.

Teacher and Parent Reports

The use of teacher reports of curiosity has come into question as being confounded with
student’s scores on intelligence tests (Alberti and Witryol 1994) and has decreased in
popularity. In fact, only one of the reviewed studies employed teacher reports (Byman
2005). In this study, teachers rated students according to five statements created by Maw
and Maw (1961), three indicating specific curiosity and two indicating diversive
curiosity. In addition to the selection of a final model that identified gender
differences, Byman (2005) found evidence for a method effect, indicating that curiosity
as measured by self-report and other-reports are not measuring the same latent construct.
Moreover, for girls, teacher reports of specific curiosity did not load onto either the
curiosity or sensation-seeking factors, rather they loaded only onto the method factor. As
no measure of intelligence was included in this study, it is not clear whether the teachers
were basing their ratings of curiosity on perceptions of students’ intelligence, as has been
identified in a prior study (Langevin 1971), or other factors.

With a different focus, a study by Chak (2007) investigated beliefs about curiosity in
preschool teachers and parents of preschoolers. The questionnaire measures assessed self-
reported conceptions of curiosity rather than reports of their students’ or children’s curiosity.
Questions included identifying how indicative of curiosity certain behaviors are and how much
those behaviors are valued and should be encouraged, as well as anticipated developmental
changes in curiosity. Differences between parents’ and teachers’ conceptions were found. For
instance, teachers indicated that they believed more of the behaviors were characteristic of
curiosity, suggesting that underlying conceptions may play an additional role in the method
effects reported by Byman (2005) and prior studies (Alberti and Witryol 1994).

Observational Measures

Behavioral measures were not used frequently, appearing in only 5.1 % (n=2) of the studies
examined. The focus of the observations tended to be on one of two features of curiosity: (a)
attention and resources paid toward the collative variables as identified by Berlyne (1954,
1960), or (b) exploratory behaviors manifest in the form of question asking or exploration in a
digital environment. Focus on the former of these observational measures was evident in a
study by Gilmore and Cuskelly (2011) that asked children ages 3–8 to select doors to open, a
task taken from Harter and Zigler (1974). Children were forced to select between opening a
door with a picture of what was inside, or a blank door with no indication of what was inside.
Selection of the blank doors was determined for the purposes of this study to be indicative of
higher curiosity, as it suggested exploration of the unknown.

In a study investigating curiosity in college students playing an educational game, written
comments communicated through online chat and behaviors recorded during the game were
analyzed for indications of curiosity (Dickey 2011). In addition, interviews were conducted
after completion of the game. Although the author noted that the interviews revealed two
different themes in students’ curiosity, curiosity for specific pieces of evidence versus curiosity
to explore, the specific findings from the observational measures were not reported beyond a
few examples of curiosity questions posed by students.
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Manipulation of Curiosity

In a 2009 study by Engel and Randall, children served as confederates to demonstrate curiosity
by asking questions. As the researchers in this study were interested in how teachers respond to
children’s questions and inquiry given instructions to either “help the student learn more” or
“help the child complete the task and accompanying worksheet,” all of the teachers worked
with a child who followed a script designed to demonstrate curiosity (p. 190). Unlike the other
studies included in this review, the response to curiosity rather than curiosity itself was the
focus of the investigation. Results of the study indicated that when given the goal to help the
student learn, teachers were more encouraging of curiosity-related deviations than when the
goal was to complete a worksheet.

Quality of Curiosity Measures

The reliability and validity of trait curiosity measures has been well-documented, and is
highlighted in a recent review as a strength of curiosity research (Jirout and Klahr 2012).
However, most of the reliability investigations focused on the internal consistency of mea-
sures, rather than consistency across time, which would be expected to be stable for measures
of personality traits. Much of the research in the prior decade has addressed questions of
validity, with varying degrees of support. Within this area of investigation, much of the
research has focused on documenting convergent validity with related measures, although as
Mussel (2010) demonstrated, the high correlations between measures of curiosity and related
constructs demonstrate a lack of discriminant validity. Investigations of the dimensionality of
curiosity provide some evidence for construct validity, although the inconsistent dimensions
identified across studies (e.g., Byman 2005; Reio et al. 2006) indicate that future research is
necessary. Moreover, it is important to acknowledge that most of the state and task-specific
curiosity measures often relied on single-item measures that demonstrated face validity, but
have not received the same rigorous analysis in terms of reliability and validity as trait curiosity
measures.

Concerns remain as to the specific constructs measured by these instruments and tasks. As
some of the measures of curiosity were originally designed as measures of related concepts
such as sensation seeking, examining the alignment between the content of items on the
measures and the characteristics of academic-related curiosity is of particular importance for
measuring curiosity within educational contexts. Returning to the revised curiosity definition,
curiosity measures can be examined for whether they contain the four identified aspects, and
whether they may emphasize certain aspects to the exclusion of others. For instance, the
Novelty Experiencing Scale (NES; Pearson 1970) and the Sensation-Seeking Scale V (SSS-V;
Zuckerman 1979) have been commonly used as measures of curiosity. Yet, with certain
exceptions, the items in these scales emphasize exploratory behaviors, particularly within the
perceptual realm. Further, for NES items that address cognitive desires, there is no clear link to
the desire for knowledge or information. For example, the NES item, “reading articles in the
newspaper that provoke my thought,” suggests that gained knowledge will be enjoyable, but
does not stipulate the presence of feeling a need or desire (Pearson 1970, p. 201). Additionally,
observational measures (Dickey 2011; Gilmore and Cuskelly 2011) and the manipulation of
curiosity (Engel and Randall 2009) tend to emphasize collative variables and exploratory
behaviors such as a question asking. Although the need for knowledge may be implied as the
motivator behind the exploration in these measures, this definitional aspect is not explicit.

The scales identified in Table 3 as epistemic or academic curiosity scales have a more
consistent alignment with the defining aspects of curiosity, although certain similar concerns
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emerge. For instance, in terms of face validity, CFD items such as “I can spend hours on a
single problem because I just can’t rest without the answer” (Litman and Spielberger 2003, p.
150) provide an indicator of the need for knowledge or information. Additionally, the item
implies a relation to collative variables (e.g., the unknown answer) and suggests that there is
exploration (e.g., “I can spend hours”) and arousal (e.g., “I just can’t rest). Items from the
Epistemic Curiosity Scale (ECS) such as “I enjoy learning about subjects that are unfamiliar to
me” (Litman and Spielberger 2003, p. 79), although reflective of collative variables (e.g.,
unfamiliarity) and positive emotions, do not emphasize the desire for knowledge. Instead the
focus is on the enjoyment of new knowledge, which has certain concerning overlaps with the
concept of interest. Moreover, the ECS includes interest in questions such as “I am interested
in discovering how things work” (Litman and Spielberger 2003, p. 79). Wording items in this
way decreases the validity of measures seeking to capture curiosity as a construct unique from
interest. However, additional research is necessary to further clarify whether these instruments
measure curiosity, interest, or related concepts.

Examining the Boundaries and Relations between Curiosity and Interest

Having reviewed definitions and measures of curiosity in the empirical literature from the past
decade, the juxtaposition of curiosity and interest is presented to address overlaps, distinctions,
and relations. First, a brief overview of interest within the educational psychology literature is
essential. As the purpose is to examine the boundaries between interest and curiosity, the focus
will be on features salient for confronting these overlaps and distinctions. Reviews by
Schiefele (2009), Hidi (2006), and Silvia (2006) are recommended for readers seeking more
in-depth examinations of interest.

Interest

Theories of interest have positioned it as an emotion with a corresponding appraisal structure
(Silvia 2005, 2006; Silvia et al. 2009), as a relation between person and object (Hidi 2006;
Krapp 2005, 2007), and as a motivational variable integral to learning and development
(Alexander 1997; Hidi and Renninger 2006; Krapp 2002). Within educational research,
interest is typically depicted as being one of two types: situational or individual (Alexander
2003; Hidi 1990; Schiefele 2009), with both forms having distinct cognitive and affective
components (Ainley 2006; Hidi 2006; Krapp 2007). Situational interest is defined by feelings
of enjoyment accompanied by momentary arousal or attention sparked by features of the
environment (Hidi 1990; Schraw and Lehman 2001). In contrast, individual interest is depicted
as an enduring disposition toward particular content (Krapp 2002; Silvia 2006; Renninger
2000). Whether the experience of interest is fleeting or sustained over the course of a career, it
must be directed toward particular objects or content (Hidi 2006; Krapp 2002, 2007).
Describing an individual as interested or uninterested necessarily requires that the object of
their interest (or lack thereof) be described. Students can be interested in biology or in reading
a book about the rainforest, but students are not regarded as being globally interested in the
same way in which individuals might be considered to be optimistic, have a performance goal
orientation, or be curious.

Defining features of interest include: knowledge of, positive feelings toward, and value for
the object of interest (Hulleman et al. 2008; Schiefele 2009). Renninger and others (Hidi and
Renninger 2006; Renninger 2000; Renninger et al. 2002) have referred to stored knowledge as
an essential component for individual interest. Interest cannot be maintained if there is not
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some continuity in knowledge of the content over time. Further, value and positive feelings for
one’s college major as measured through the Study Interest Questionnaire (SIQ) were found to
load on a single factor (Schiefele et al. 1993; Schiefele 2009), suggesting a single dimension of
individual interest in contrast to the dimensionality investigations that have been undertaken
with curiosity.

Conceptualizing interest includes an understanding of intertwined cognitive and affective
components. Hidi (2006) argued that the strength of cognitive and affective attributes differs
over the experience of interest and as interest develops, from what may be considered
primarily an emotion at the initial triggering of interest, to a greater importance of cognitive
components as interest develops. Moreover, the affective component of interest helps to
distinguish interest from the other motivational variables (Hidi 2006). The affective and
emotional responses associated with interest include increased attention and persistence
(Ainley et al. 2002; Lehman et al. 2007) and positive feelings of enjoyment (Hidi 2006;
Schiefele 2009; Silvia 2006).

However, it is important to note that interest and enjoyment are not synonymous.
Situational interest may result more readily from challenge and other collative variables.
However, enjoyment is regarded as dependent upon successful performance (Reeve 1989)
or anticipated success. Research into the appraisal structure of interest indicated that evalua-
tions of perceived competence and perceived complexity of the objects at hand play an
important role in whether individuals are interested in particular content (Silvia 2005; Silvia
et al. 2009; Silvia and Kashdan 2009). When something is perceived as moderately complex,
yet comprehensible, situational interest is more likely to ensue. The complexity examined
within this line of interest research stems from Berylne’s (1954) initial investigations into the
role of collative variables in motivation and makes the differentiation of curiosity and interest
all the more challenging.

Conceptual Overlaps

Despite the aforementioned explicit conceptualizations of curiosity, and the identified need to
distinguish curiosity from interest (Bowler 2010; Dewey 1910; Hidi and Renninger 2006),
certain overlaps remain. It is important to note that while a few studies have examined
curiosity and interest as separate yet related terms (e.g., Boscolo et al. 2011; Connelly 2011;
Silvia 2005), no empirical studies to date have addressed the overlap between interest and
curiosity. As such, the overlaps identified relate to theoretical conceptualizations and the use of
the terms within the literature.

The overlap between curiosity and interest is perhaps most notable in their use as synonyms
in scholarly research and everyday discourse. Scholars in education frequently use these terms
interchangeably both in theoretical writings (Kashdan 2004; Silvia 2006), and empirical
investigations (e.g., Ainley 1987). In an argument for the interchangeable use of these terms,
Silvia (2006) noted that curiosity and interest have been substituted since early research on
curiosity (Berlyne 1949, 1974). Moreover, curiosity and interest are commonly found as
synonyms within dictionaries (e.g., Merriam-Webster 2012) and several definitions of curiosity
analyzed within this systematic review used interest to define curiosity (Litman et al. 2005;
Silvia 2008). This exchange may be due in part to similar features of their definitions. For
instance, the use of “need” in many of the definitions of curiosity summarized in this review is
also present in some definitions of interest, such as interest as the energizing of learners’
underlying needs or desires (Alexander et al. 1997). Curiosity and interest are also similar in
that they are directed toward an object or disequilibrium (Berlyne 1960; Krapp 2002;
Renninger 2000). Individuals are interested in or curious about something (Krapp 2002, 2007).
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Additionally, interest often appears in measures of curiosity (e.g., Litman and Spielberger
2003), and curiosity appears in measures of interest (e.g., Silvia 2005). Some researchers have
also argued that curiosity is an indicator of interest and have suggested that measures of
interest should include evaluations of curiosity (Hidi 2000; Schiefele 2009; Silvia 2006). The
titles of measures also often conflate these terms. In cases such as the Curiosity/Interest in the
World Scale (Peterson and Seligman 2004), the focus on assessing curiosity and interest as a
unitary construct is evident. In contrast, Ainley (1987) and Langevin (1971) divided curiosity
as depth-of-interest and breadth-of-interest, and Litman and colleagues (Litman 2008; Litman
and Spielberger 2003) put forward a distinction of interest-type curiosity. Such naming
conventions are problematic and add additional confusion to separating interest and curiosity.
The potential to distinguish interest from interest-type curiosity produces more than a solely
semantic challenge. Whether an individual is interested in economics, or experiences interest-
type curiosity for economics, is a challenge to be undertaken.

Curiosity and interest are commonly divided into momentary and enduring forms. Adding
to the conceptual confusion are the similarities between situational interest and state curiosity.
Specifically, curiosity and interest in their transient states are triggered by similar conditions
and exhibit remarkably comparable characteristics. Collative variables, while closely associ-
ated with curiosity (Berlyne 1960; Gilmore and Cuskelly 2011; Knobloch et al. 2004) are not
specific to curiosity. In fact, they are regarded as causes, although not the sole causes, of
situational interest (Schraw and Lehman 2001; Schiefele 2009). In both momentary and
enduring forms, curiosity and interest have been regarded as both intentional and spontaneous
processes (Iran-Nejad and Cecil 1992; Iran-Nejad and Chissom 1992). They are characterized
through cognitive and emotional components, including attention and persistence (Ainley et al.
2002; Berlyne 1960; Hidi 1995; Kang et al. 2009; Wade et al. 1993) as well as positive
feelings (Ainley and Hidi 2014; Kang et al. 2009; Litman et al. 2010; Silvia 2006). Along
these lines, curiosity and interest have been examined in relation to neurological reward
systems (Berridge et al. 2009; Kang et al. 2009) and are often described as innate tendencies
(Iran-Nejad 1990; Izard 1977).

In examining the boundaries between curiosity and interest, it is evident that these
constructs are not divorced. In fact, some researchers have suggested that the investigation
of curiosity and interest should necessarily occur “in tandem” (Bowler 2010, p. 1332). Despite
this suggestion, limited studies have empirically examined the relation between curiosity and
interest. These studies will be explained in detail in the section on empirical research. Given
that descriptions of the relations remain mostly theoretical in nature, the purpose herein is to
describe theorized relations that may be examined through empirical research in the future, and
to summarize the limited empirical research that has been conducted thus far.

Theoretical Relations Between Curiosity and Interest

Several conceptualizations have suggested that curiosity has the potential to lead to
interest (Dewey 1910; Silvia 2008), although bidirectional relations have also been
proposed (Arnone et al. 2011; Engel and Randall 2009). Schmitt and Lahroodi (2008)
discuss the role of knowledge as the link between curiosity and interest. They suggest
that epistemic curiosity necessitates an increase in one’s knowledge, often knowledge of
varied topics. That knowledge then establishes subsequent motivation for knowledge and
aids individuals in determining their interests. Similarly, increased knowledge in combi-
nation with individual interest has been regarded as establishing a basis upon which
individuals are capable of asking curiosity questions, which in turn aid in the continued
development of interest (Hidi 2006; Renninger 2000).
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In an analysis of technology pervasive learning environments, Arnone et al. (2011) put
forward possible means to conceptualize the relation between interest and curiosity as
integrated with engagement in learning environments. In contrast to previous explanations
that curiosity can lead to interest, Arnone et al. (2011) posited, “it is curiosity’s power to both
trigger and be triggered through the development and deepening of interest” (p. 186). Similar
to the notion of curiosity as both a motivator for and outcome of learning, curiosity in this
conceptualization is conceived as both a motivator for and an outcome of interest. Several
stipulations are included in this model of the curiosity/interest relation. For instance, Arnone
et al. (2011) suggest that interest will result only from curiosity if a resolution to one’s curiosity
is achieved. They view curiosity as necessarily intertwined with interest, and suggest that this
reciprocal relation between curiosity and interest be further explicated through developmental
models such as Hidi and Renninger’s (2006) four-phase model of interest development.

Empirical Research of the Relations Between Curiosity and Interest

Consideration of curiosity episodes (Arnone et al. 2011), rather than trait curiosity presents a
model of curiosity that supports the notion that all individuals experience curiosity, albeit to
varying degrees based on personal, situational, and contextual factors, including interest. For
instance, Boscolo et al. (2011) empirically examined the relation between topic interest and
curiosity for text passages, and investigated the hypothesis that curiosity for reading texts was
dependent upon interest. Within their investigation, Boscolo and colleagues defined curiosity
as “feeling the need for more information” (p. 470) and discussed interest as a motivational
variable and psychological state associated with “increased attention, concentration, and
affect” (p. 468). They discussed text-based interest as including both cognitive and affective
leanings, a contrast to their definition of curiosity, which reflected a cognitive focus. Within
this characterization, they found that interest in the topic of the text significantly predicted
reported curiosity for paragraphs across several types of texts.

To my knowledge, in addition to the study by Boscolo et al. (2011), the set of empirical
studies using Silvia’s appraisal model of interest (Connelly 2011; Silvia 2005, 2008; Silvia
et al. 2009) included in this review are the only additional studies to date that have empirically
examined the relation between curiosity and interest by including a measure of each construct.
The studies by Silvia and colleagues situated interest within an appraisal structure framework,
and examined trait curiosity as it related to these appraisals. In his earlier study (Silvia 2005),
trait curiosity as measured by the CEI was not found to predict either interest or enjoyment in
viewing more complex polygons. Moreover, trait curiosity was not significantly related to the
appraised ability to understand abstract art.

However, in a later study that reported a positive relation between trait curiosity and
interest, Silvia (2008) found that curiosity predicted interest by means of appraisal.
Specifically, trait curiosity predicted perceptions of one’s ability to understand complex
pictures and poetry, with individuals scoring higher in trait curiosity also perceiving a higher
ability to understand these stimuli. In this study, appraisals were made directly about the poems
read and pictures viewed, rather than more general appraisals about the topic, as were
measured in the 2005 study. For simple pictures (as established a priori as simple and verified
by participant perceptions), there was no relation between trait curiosity and interest. However,
curiosity significantly predicted perceived ability to understand, but not perceived complexity.
For art, different novelty-complexity appraisal structures emerged for two subgroups of
individuals. Individuals for whom interest was more dependent upon novelty and complexity
reported a higher level of trait curiosity. Overall, these findings suggest that curious individuals
seem to have a higher perception of their ability to understand, and when images or poetry are
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complex, this perception manifests in higher interest. Whether the individuals higher in trait
curiosity have higher perceptions of their ability to understand that match an actual increased
understanding is unknown, as no ability measures were included in these studies.

Given the limited empirical research combined with identified overlaps and the use of
curiosity and interest synonymously, there have been calls to address the clarity between
curiosity and interest (Arnone et al. 2011; Bowler 2010; Reio et al. 2006; Silvia 2008). As
such, identifying viable distinctions based on the essential characteristics of interest and
curiosity remains an important next step.

Distinguishing the Essential Features of Curiosity from Interest

With an understanding of current definitions and empirical research, the possibility exists for
comparing the characteristics essential to curiosity and interest. The comparison of these
characteristics is organized across three dimensions identified as critical within the curiosity
and interest literatures: (a) role of knowledge, (b) goals and outcomes, and (c) stability and
malleability. These dimensions will be considered in turn, including extant overlaps, defining
features, and remaining questions.

Role of Knowledge

The analysis of definitions of curiosity forwarded in the empirical literature reviewed here
indicated the importance of desiring knowledge as an essential characteristic of curiosity.
Perhaps resulting from the focus on studies of epistemic curiosity and curiosity within
educational contexts, the desire for knowledge or information was included in more than half
of definitions of the 26 reviewed articles that included a conceptual definition of curiosity. This
emphasis on knowledge as an integral component in distinguishing epistemic curiosity is not
regarded as an essential characteristic of interest, albeit with some important exceptions
(Renninger 2000; Renninger et al. 2002). Even so, when knowledge does appear in definitions
of interest, its role is one of presence, as opposed to definitions of curiosity, which identify
curiosity as marked by the absence of knowledge.

Beyond definitions, the role of knowledge in recent empirical investigations is markedly
different in curiosity and interest. Optimum conditions for curiosity suggest that some, but not
too much knowledge is required to stimulate the feeling of the need to know (Kang et al. 2009;
Loewenstein 1994; Schmitt and Lahroodi 2008). This corresponds to Piaget’s moderate
novelty principle, which proposes that curiosity is a relation between the individual and an
object, and that individuals direct their attention to objects that are neither too familiar nor too
novel (Ginsburg and Opper 1988). For objects that are too familiar, individuals become bored,
but for objects that are too novel, individuals do not have a schema by which to make sense of
the object.

Recently, Kang et al. (2009) examined the relation between participants’ curiosity about
and confidence in their knowledge of the answers to trivia questions. The relation between
curiosity and confidence exhibited an inverted U-shape function, such that curiosity was
reported to be lowest when confidence was extremely high or extremely low. The highest
curiosity was reported and subsequently, individuals were most willing to spend resources
given to them in the context of the study when they were 45–55 % confident (on a 100 point
scale) that they knew the answer to a question, indicating an optimal level of curiosity for those
reporting a moderate level of knowledge. Additionally, in a study by Litman et al. (2005),
participants reported their degree of knowledge in addition to their curiosity to uncover
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answers to trivia questions. Given the option to report that they (a) knew the answer, (b) did
not know the answer, or (c) the answer was on the tip of their tongue, participants’ curiosity
was highest for questions where they felt the answer was on the tip of their tongue, and lowest
for answers that they reported knowing. This suggests that some knowledge related to the
question at hand, but not too much or too little is necessary to induce states of curiosity. They
also found differences for I-type and D-type curiosity, such that I-type curiosity was more
strongly related to answers that were not known, while D-type curiosity was more strongly
related to tip-of-the-tongue states than when answers were unknown. This indicates that I-type
curiosity may be more likely activated when individuals perceive knowledge gaps as large,
while curiosity as a feeling of deprivation may be more likely activated when the perceived
knowledge gap is small.

In contrast to curiosity, developmental models of interest indicate that knowledge and
individual interest increase reciprocally as individuals gain competence and expertise within a
domain (Alexander 1997, 2003; Hidi and Renninger 2006). Rather than an optimal level of
knowledge necessary for interest, interest can be present with high levels of knowledge, as
well as low levels of knowledge, as is the case for situational interest (Alexander 1997).
Indeed, consideration of coping ability as important for interest (Silvia 2005, 2006; Silvia et al.
2009; Silvia and Kashdan 2009) implies that more knowledge has the potential to increase an
individual’s perceptions of comprehensibility and therefore subsequent interest (presuming
that other conditions are met).

It is critical to note that the relation between knowledge and curiosity has only focused on
limited types and depths of knowledge. Of particular importance is the focus of curiosity
studies on perceived knowledge rather than demonstrated knowledge. Most of these studies
focus on what participants believe that they know, or the degree to which they think they have
knowledge on a given topic or question (Murphy 1998). Further investigations of the relation
between curiosity and knowledge, specifically demonstrated knowledge, will help to discern
whether the relation between these variables is more or less like the relation between interest
and knowledge.

Goals and Outcomes

Curiosity is characterized by goals of reducing uncertainty and filling knowledge gaps,
whereas interest is characterized by goals of pursuing enjoyment and gaining knowledge.
For interest and curiosity, these outcomes do not need to be pursued in an intentional manner;
rather, they can be experienced as part of an intrinsic, spontaneous process (Iran-Nejad and
Cecil 1992). For curiosity in general and state curiosity in particular, the knowledge to be
gained is specific to the identified knowledge gap. If the object of one’s curiosity is to know
the name of the composer who wrote Symphonie Fantastique, then learning that it was Hector
Berlioz meets the goal to resolve that gap. State and trait curiosity are often seen as seeking
resolution. Historically, examinations saw this resolution in light of drive reduction theories,
such that resolving uncertainty surrounding knowledge gaps was viewed as the pleasurable
response to an uncomfortable state (Berlyne 1960). This goal of resolution and gaining
knowledge to experience the pleasure of curiosity is evident in the view of curiosity as a
feeling of deprivation (Litman 2005; Litman and Jimerson 2004; Litman and Silvia 2006). On
the other hand, with trait curiosity, the aim is to reestablish curiosity and seek situations that
provide conditions of uncertainty and a lack of knowledge—an experience that receives
attention as a reward in and of itself (Kashdan et al. 2004; Loewenstein 1994; Schmitt and
Lahroodi 2008). Consistent with optimal arousal theories (Berlyne 1960), interest-type curi-
osity (Litman 2010; Litman and Silvia 2006; Litman and Spielberger 2003), and with
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physiological research finding neural and behavioral correlates of curiosity congruent with the
experience of reward (Kang et al. 2009), the goals of curiosity remain twofold: reducing
knowledge gaps (associated with state and trait curiosity) and seeking knowledge gaps
(associated with trait curiosity). The reviewed definitions of curiosity support the importance
of these goals as essential characteristics of curiosity.

In contrast, interest is characterized with goals of increased attention and engagement with
objects identified as interesting either through the presence of situational factors or through
repeated engagement (Schiefele 2009). While curiosity is regarded as an appetite that demands
resolution, interest is not viewed as having necessary closure. Rather, the experience of
positive emotions surrounding the engagement with and knowledge of particular objects are
goals of interest. If one has individual interest in Symphonie Fantastique, the goal may be
increased knowledge of the piece (e.g., that it was seminal in its orchestration and scope, and
that it includes program notes that Berlioz regarded as pivotal to its interpretation), or the goal
may be further enjoyment through listening to the piece at an upcoming concert. To contrast
with the essential characteristics of curiosity, the knowledge that is sought with individual
interest may tend to be more general, as in the historical, musical, and political surrounds of the
noted musical piece, as compared to the specific knowledge that curiosity often demands. On
the other hand, experiencing situational interest while listening to Symphonie Fantastiquemay
manifest in short-term goals similar to those of state curiosity, such as learning new informa-
tion. However, conceptualizations of situational interest suggest that the learning will occur
through goals of increased attention and engagement rather than the explicit desire to reduce
knowledge gaps as with curiosity.

As Hidi (2006) noted, interest is unique as a motivational variable in the integration of
affective as well as cognitive components. As such, affect and arousal have important roles as
goals and experiences of interest. However, as identified through the definitional analysis
above, positive affect and arousal are frequently regarded as essential components of curiosity.
In both interest and curiosity, the focus on affect centers on positive emotions. However, the
possibility for negative emotions is evident for both interest (Hidi 2006) and curiosity (Bowler
2010; Levitt et al. 2009; Litman and Jimerson 2004). Conceptions of curiosity as a drive to be
satisfied (Berlyne 1960) and as an experience that coincides with fear (James 1890/1950)
suggest that initially, curiosity may have been viewed as consisting of more negative emotional
responses than interest. However, differentiation of curiosity into I-type and D-type have found
that D-type retains some of the original presuppositions of negative affect, while I-type
curiosity is more closely linked to the emotions and arousal of interest (Kang et al. 2009).
Additional investigations will be needed to further differentiate these affective and arousal
components.

Stability and Malleability

Finally, consideration of the stability and malleability of curiosity and interest sheds further
light on the essential characteristics that distinguish these two constructs. Two major differ-
ences are notable. First, although curiosity and interest are similar in their situational and state
forms, there are a number of differences in their more stable forms of trait curiosity and
individual interest. Second, the path of development to these more stable forms has been found
to differ.

In its more enduring form, interest is characterized by positive feelings for, knowledge
about, and value of a particular topic, domain, or object. In comparison, curiosity is charac-
terized as a disposition toward novelty-seeking with a focus on the questioning itself rather
than the content of the questioning. With some exceptions (e.g., Krapp 2007), discussions of
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interest do not tend to use the term trait to describe such enduring cognitive and affective
responses. Rather, they refer to the more stable type of interest as individual or personal
interest rather than a trait (Alexander 1997; Hidi 2006; Schiefele 2009). Recognition of
individual interest as “a relatively enduring predisposition to reengage with particular content”
(Hidi 2006, p. 70) indicates the stability associated with individual interest. Nonetheless, it
distinguishes interest from personality traits, which tend to be regarded as having stability
across situations as well as genetic components (Bleidorn et al. 2009; Blonigan et al. 2008).

An exception to this is interest in learning, which has been investigated as a dispositional
trait reflective of a combination of personality traits such as openness to experience, need for
cognition, and typical intellectual engagement (Hambrick et al. 2008). Nevertheless, measures
of interest in learning often include questions asking about coursework or learning generally
(e.g., “In general, I’m really excited about my courses;” Baranik et al. 2010, p. 162), rather
than linking it to learning in to a specific domain. At the same time, this trait is often measured
as interest in learning about a specific domain or topic (Ainley and Ainley 2011; Kjærnsli and
Lie 2011), aligning it more closely with research on interest than research on personality traits.

The development of enduring forms of interest and curiosity suggest divergent paths
indicative of the differences between personality and achievement motivation research. From
the viewpoint of personality development, trait theories, while positing some shifts in an
individual’s personality across the lifespan, suggest significant stability, with certain predict-
able developmental trends due to environmental and biological factors (Blonigan et al. 2008;
McCrea and Costa 1997). For instance, openness to experience, a trait that has been linked to
curiosity, has been found to decrease throughout adulthood (Bleidorn et al. 2009). This finding
has also been reflected in some studies of developmental changes in curiosity (Camp et al.
1984; Gold and Henderson 1990; Mascherek and Zimprich 2012; von Stumm and Deary
2011). However, certain types of curiosity and curiosity-related indicators have been found to
stay stable or even increase throughout the lifespan (Giambra et al. 1992). For instance, in a
combined cross-sectional and longitudinal study of adults, Giambra et al. (1992) found that for
women, impersonal-mechanical curiosity (i.e., curiosity for “objects, things, and the physical
sciences,” p. 152) increased with age, and need for external stimulation stayed stable. For men,
there was no change in impersonal-mechanical curiosity. Although Giambra et al. (1992)
identified certain decreases in curiosity (e.g., interpersonal curiosity decreased for women),
these results suggest that further investigations are necessary to discern the direction of change
for various types of curiosity.

Proposed models of interest development suggest that the growth of individual interest in a
particular domain, topic, or object does not follow a path of stability from childhood to
adulthood (Alexander 1997, 2003; Hidi and Renninger 2006; Krapp 2005) and do not suggest
that certain biological predispositions play a role in whether developing individual interests are
directed toward archeology, car repair, or classical music. For instance, Alexander’s Model of
Domain Learning (MDL; Alexander 1997, 2003) proposes a reciprocal relation resulting in the
parallel development of knowledge and interest, such that as individuals’ topic and domain
knowledge increases, their individual interest in the domain also increases. Simultaneously,
with increases in individual interest comes the motivation to engage in activities that will
increase one’s knowledge of the domain and its related topics. As such, interest is characterized
by extended engagement with a particular domain and is specific to a domain (Alexander
2003), rather than an overarching trait.

In their four-phase model of interest development, Hidi and Renninger (2006) proposed a
sequence of stages that individuals follow from triggered situational interest to well-developed
individual interest. In the initial stage (i.e., triggered situational interest), the experience of
interest depends upon factors in the environment to create interest, does not require substantial
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knowledge, and may be relatively brief in duration. As interest moves through the next phases
of maintained situational interest and emerging individual interest, knowledge begins to play a
larger role as individuals are hypothesized to need more content knowledge and value of the
domain in order to move from situational interest to individual interest. Further, the duration of
the interest becomes longer, and interest transitions from dependence on situational factors to
an internalized propensity for reengaging with the object of interest. Similar to Alexander’s
(2003) model, the four-phase model of interest development proposes that an individual’s
experiences and engagement with particular content, rather than biological predispositions, are
major factors in the development of individual interest.

Current understandings of trait curiosity do not resemble these developmental models.
Relations between state and trait curiosity have not been proposed as constituting a
developmental sequence in the manner in which is proposed by Hidi and Renninger (2006)
or Alexander (2003). In fact, trait curiosity is suggested to lead individuals to engage more
frequently with objects of curiosity in a myriad of environments (Kashdan 2004; Litman and
Silvia 2006; Naylor 1981). Therefore, a process resembling the reverse of Hidi and
Renninger’s (2006) model and Alexander’s (2003) MDL, which propose the decreasing role
of situational interest as individual interest develops, may be more consistent with theoretical
models of curiosity. However, if curiosity is something that can and should be cultivated and
develop over time, the potential for the creation of theoretical models proposing state curiosity
as a means of developing enduring curiosity may emerge. Presently, studies have investigated
whether curiosity can be increased through text structure (Knobloch et al. 2004), supportive
environments (Moore and Bulbulian 1976; Peters 1978), learner control (Arnone and
Grabowsky 1992; Arnone et al. 1994), surprising events (Boyle et al. 1993; Subbotsky
2010), and controversy (Lowry and Johnson 1981). However, whether long-term interventions
would result in increases in trait curiosity over time have not been examined.

Conclusions and Implications

The purpose of this review was to examine how curiosity has been conceptualized, defined,
and measured in the recent empirical literature. The use of curiosity interchangeably with
interest in everyday conversation has found its way into empirical investigations of the
constructs. Despite definitions, measures, and separate research programs that support the
uniqueness of curiosity as a construct, questions still remain about the overlap, distinctions,
and relations between curiosity and interest. Throughout this review, the following conclusions
were identified: (a) tendency to focus on curiosity as a trait, (b) reliance on self-report
measures, (c) inclusion of cognitive, affective, and behavioral components in definitions of
curiosity, and (d) the proposal of three dimensions to examine essential characteristics
distinguishing curiosity and interest. Based on these findings, implications for theory, research,
and practice are proposed.

Conclusions

Since curiosity’s first entry into the psychological and educational literature over a century ago
(e.g., Dewey 1910), and particularly the empirical literature of the past decade analyzed in this
review, research reveals a focus on curiosity in its trait, rather than state form. The prepon-
derance of studies considering trait curiosity has been acknowledged (Arnone et al. 2011), but
deserves further examination. While state and trait curiosity have been found to be highly
associated (Kashdan and Roberts 2004; Reio et al. 2006), there is evidence that state curiosity
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positively impacts learning and behavior in ways unique from trait curiosity (Litman et al.
2005). While most of the reviewed research examined how the trait of curiosity may impact
educational and cognitive outcomes, certain others conceptualized curiosity as an academic
outcome that may be affected by individual and contextual factors (Neblett et al. 2006; Smalls
et al. 2007).

A related finding is the extensive reliance on self-report measures of curiosity. For measures
of trait curiosity, this tended to take the form of questionnaires of general curiosity or sensation
seeking applied to educational settings (e.g., Kashdan et al. 2009; Pearson 1970) or of
measures specific to epistemic or cognitive curiosity (e.g., Litman 2008; Vidler and Rawan
1974). The preponderance trait curiosity questionnaires has narrowed in scope within the past
decade, with the Curiosity and Exploration Inventory (Kashdan et al. 2009), Epistemic
Curiosity Scale (Litman 2008), and the Curiosity as a Feeling of Deprivation Scale (Litman
and Jimerson 2004) increasing in use. When state curiosity was measured via self-report,
single-item scales were most common (Kang et al. 2009; Litman et al. 2005). However, to
capture curiosity when reading, Knobloch et al. (2004) developed a state curiosity measure to
be used in conjunction with a task.

Third, the analysis of definitional themes present in the reviewed definitions sug-
gested that cognitive, affective, and behavioral components are critical for defining
curiosity. More than half of definitions included the need for knowledge or information
as a defining feature of curiosity. This suggests that thinking and reasoning about the
knowledge one has and the knowledge one desires may be required at either a conscious
or automatic level in order for curiosity to arise. Further, the nearly one quarter of
definitions that included collative variables as a factor defining curiosity described
cognitive components such as “recogniz[ing]…novelty and challenge” (Čavojová and
Sollár 2007, p. 90) and “explain[ing] the unexpected” (Engel and Randall 2009, p. 184).
Additionally, heightened arousal and emotions surrounding curiosity emerged as a
definitional theme, and commonly depicted the positive emotional side of curiosity
(e.g., Litman et al. 2010; Silvia 2008). Moreover, curiosity was commonly defined in
relation to the behavior it produces, specifically, exploratory behavior. Given the focus of
this review on epistemic curiosity, the exploratory behavior included pursuing knowledge
and phenomena in addition to traditional conceptions of exploring the environment.

Finally, based on the findings from the systematic review, curiosity was identified
as exhibiting certain characteristics that distinguish it from interest. For one, the role
of knowledge differs across interest and curiosity, with differences in the optimal level
of knowledge and the inclusion of knowledge as a defining feature. While a moderate
level of knowledge is more associated with curiosity than high or low levels of
knowledge (Litman et al. 2005), interest and knowledge maintain a reciprocal relation,
with interest present at high and low levels of knowledge (Alexander 2003).
Additionally, curiosity and interest differ according to their goals and outcomes, with
curiosity associated with goals or reducing uncertainty and filling knowledge gaps
(Loewenstein 1994), and interest associated with increased attention, pursuing enjoy-
ment, and gained knowledge (Hidi and Renninger 2006). Finally, curiosity and interest
can be distinguished according to their degree of developmental stability. Curiosity in
its enduring form is conceptualized as a dispositional trait that results from genetic
components and maintains stability across situations (Bleidorn et al. 2009; Blonigan
et al. 2008). However, the enduring form of interest, individual interest, is character-
ized as a predisposition to reengage with content that does not have genetic indica-
tors, and the development of specific individual interests does not follow a stable path
(Alexander 2003; Hidi and Renninger 2006).
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Implications for Theory, Research, and Practice

With regard to theory, this review points to a need to advance theories of curiosity, further
develop theories integrating curiosity and interest, and position curiosity within larger moti-
vational frameworks. For one, there is a need for the construction of a developmental model of
curiosity. While subtle developmental changes in curiosity as a personality trait have been
noted (Mascherek and Zimprich 2012; von Stumm and Deary 2011), whether and how
curiosity can be developed both as a more enduring orientation and in its state form is an
important question for researchers and practitioners. A thorough developmental model of
curiosity within a framework of achievement motivation would aid understandings of how
curiosity can be fostered within educational contexts. Researchers studying curiosity may
consider the interest literature, and its developmental examination of a related motivational
construct (Alexander 2003; Hidi and Renninger 2006).

In order to differentiate curiosity and interest and to examine their relations, there is a need
for systematic investigations and expanded theoretical considerations. While some researchers
have begun to consider how interest and curiosity may be theoretically related (Arnone et al.
2011; Hidi and Renninger 2006), the relations among these terms deserve further explication,
particularly as they consider curiosity and interest in both enduring and momentary forms.
Additionally, only a few studies have empirically examined the relation between curiosity and
interest, and these studies have done so within a theoretical model of interest, namely Silvia’s
(2006) appraisal model of interest. Future theoretical investigations would also benefit from
the systematic examination of curiosity within larger theories of cognition and motivation,
particularly as it relates to attention. The collative variables identified as related to curiosity are
also those identified as related to interest and to attentional processes. While this examination
was beyond the scope of this review, an understanding of possible models relating curiosity
and attention would provide potential insights not only about how curiosity and interest are
similar or different, but also in analyzing curiosity’s relation to other motivational variables.

Although theoretical accounts of curiosity have identified a number of distinct dimensions,
research has not yet provided clarity as to the number of dimensions of curiosity. As such,
whether certain dimensions are more predictive of learning outcomes than other dimensions
has only begun to be addressed in relation to I-type and D-type curiosity (Litman 2010; Litman
et al. 2005; Litman and Jimerson 2004). Further, although dimensions of curiosity can
theoretically coexist, factor-analytic studies have not yet examined hierarchical models to
investigate this notion. Moreover, future research should consider the implications of using
interest when naming dimensions of curiosity, as this has contributed to confusion in the field.

Guided by models of curiosity that address multidimensionality, research would greatly
benefit from a re-examination of its measures, and the use of measures that extend beyond self-
report. Although the reliance on self-report measures remains, measures linking self-reported
curiosity for specific knowledge or experiences (Boscolo et al. 2011; Kang et al. 2009), and
studies using behavioral indicators (Litman et al. 2005) have expanded the understanding of
individuals’ experiences of curiosity. Additionally, innovative techniques to assess curiosity
aroused in specific situations (e.g., Bowler 2010; Dickey 2011; Knobloch et al. 2004) provide
a ground for future investigations of state curiosity. Further, the use of the term interest in
measures of curiosity (and vice versa) is fairly commonplace, a problem that will only further
challenge a field that relies on conceptual clarity.

Research would also benefit by the increased study of the relations of curiosity with
educational outcomes and its precursors. Specifically, the educational outcomes that are
addressed should be further expanded to include tasks that relate directly to those that students
complete within educational settings. Although the focus on knowledge identified within this
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review tends to be on knowledge as something to be internalized and recalled (e.g., Kang et al.
2009; Litman et al. 2005), research moving forward should examine ways in which curiosity
aligns with educational goals of developing understanding rather than recall.

Finally, for educators, what guidance does this review provide? Although exact dimensions
of curiosity cannot be put forward with the results from this review, educators may benefit
from consideration of curiosity as multidimensional. Rather than assuming individuals are
curious or not, identifying what individuals are curious about may have the potential to tap
innate curiosities, which Dewey (1910) suggested were of the utmost importance for engen-
dering productive learning. Consideration of curiosity as an educational motivator suggests
that in contrast to the prevalence of trait curiosity in the reviewed studies, educators may
benefit from a better understanding of the role of situational and individual factors in creating
learning environments, lessons, and texts conducive to piquing curiosity. The tendency to
conceptualize and measure curiosity as a trait is not conducive to educational research that
values educators and learning environments as influences of students’ curiosity.

An examination of these definitional components provides a framework for identifying how
curiosity may manifest in their students. Specifically, the results of this review suggest that
within educational contexts, curiosity is defined according to cognitive, emotional, and
behavioral components. Last, based on the dimensions for considering curiosity and interest
as different constructs, teachers could address these constructs differently for individual
students within their classrooms. For instance, considering the relation of knowledge with
interest and curiosity has the potential for more appropriately addressing motivation at various
stages within students’ academic careers. However, whether teachers should focus more on
interest, curiosity, or some combination is a question for future research to address.

As research moves forward, vigilance in the careful use of terminology will aid in
establishing a distinction between curiosity and interest. This review aims to push forward
into the realm of Berylne’s collative variables to further the debate about the uncertain and
complex relation between curiosity and related constructs. The call to differentiate such
constructs has been persistent (Arnone et al. 2011; Bowler 2010; Schmitt and Lahroodi
2008; Silvia 2005, 2008). Nevertheless, in spite of passing attention to address such issues,
direct attempts to provide clarification have remained limited. It is my hope that this review
provides clarity regarding how curiosity has been conceptualized and measured, and opens up
dialogue as researchers seek to identify and resolve the gaps in knowledge surrounding this
elusive construct.
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