UNIVERSITY OF OKLAHOMA

GRADUATE COLLEGE

DEVELOPMENT AND INITIAL VALIDATION OF AN INVENTORY OF STATE
EPISTEMIC CURIOSITY: DISTINGUISHING THE INTEREST AND DEPRIVATION

DIMENSIONS

A THESIS
SUBMITTED TO THE GRADUATE FACULTY
in partial fulfillment of the requirements for the
Degree of

MASTER OF SCIENCE

By

JOSHUA D. RICE
Norman, Oklahoma
2023



DEVELOPMENT AND INITIAL VALIDATION OF AN INVENTORY OF STATE
EPISTEMIC CURIOSITY: DISTINGUISHING THE INTEREST AND DEPRIVATION
DIMENSIONS

A THESIS APPROVED FOR THE
DEPARTMENT OF PSYCHOLOGY

BY THE COMMITTEE CONSISTING OF

Dr. Eric Day, Chair
Dr. Lara Mayeux

Dr. Alex Harris-Watson



© Copyright by JOSHUA D. RICE 2023
All Rights Reserved.



STATE EPISTEMIC CURIOSITY INVENTORY \Y%

Contents
LiSt OF TableS @Nd FIQUIES......ccuiiiiiieiieie ettt sttt nre e nnes vi
AADSTTACT ... bbb bbbttt b bbb anes vii
Development and Initial Validation of an Inventory of State Epistemic Curiosity: Distinguishing
the Interest and Deprivation DIMENSIONS..........c.civiiiiieieerie et sre e e sreene s 1
Theoretical Origins of EPIStEMIC CUMOSITY ......oviviiiieiiiiiisiesieee e 3
Current Theories of State EPIiStemMIC CUMOSITY ......ccvviveiiiieiie e 4
Correlates of EPISTEMIC CUIMOSITY .......eoueiiiieieieiieitesie st 6
Epistemic Curiosity Scale DeVEIOPMENT ..........ccvoiiiiiiiciicce e 8
=110 To o S SUSRTOPRRRN 11
Initial Scale DEVEIOPMENT.........c.oi i re e es 11
Substantive Content Validation of the Current SCales...........ccooveiiiieiiiin i 12
Structural Validation and External Validation..............ccoceveriiiniiininiiieeee e 13
PAFTICIPANTS ...ttt b et bbbttt bbb 13
PEIfOIMANCE TASK ...vvevieiieiesie sttt bbbttt et bbb et e e anes 14
(0 Tot=T 0 - OSSR 15
IVIBASUIES ...ttt etttk b et b e st e b e ekt e bt e e ab e e b e e e mn e e nb e e e mb e e b e e enn e e nneeenns 16
TS USROS 18
SErUCTUTAL ValidatioN ........oveiieiiciecice et eneas 18
EXIErnal Validation .........ccuoiiiiieii ettt et nneenee e 20
GFOWEN TEEIUS ...ttt st b ettt e s et e b et e nbesbesbeabeene e 21
Effects of State EPIStEMIC CUIOSITY .......oiveiiiiiiiiiisiiciieieese s 22
Short FOrmM DeVeIOPMENT.........oiiiie et ras 23
[ 1111 1] o] o USSR 25
Limitations and FULUre RESEAICH .........oiiiiiiiie s 27
L0 0 T0d U1 [ o OSSR S 33
RETEIBINCES ...ttt h bt h ekt e b et he et e e nre e aeene s 35
Y o] o 1=] 16 [ QUSSP PP TP PP 63

F N 010 00 D G = OSSP 64



STATE EPISTEMIC CURIOSITY INVENTORY vii

List of Tables and Figures
Table 1. Chronological List of Initial Scale Development Articles for Measuring Epistemic

U0 Y . .ottt e e e 46
Table 2. SIDECS Interest SCale SOUICES .......uiniieii e, 47
Table 3. SIDECS Deprivation Scale SOUICES ..........ooviiiiiii e 48
Table 4. Substantive Content Results for the SIDECS Interest Scale ................c.cooeiiennen. 49
Table 5. Substantive Content Results for the SIDECS Deprivation Scale .......................... 50
Table 6. Model Fit of State Epistemic Curiosity Models ..............coooiiiiiiiiiiies 51
Table 7. Descriptive Statistics and Correlations ...............ccooiiiiiiiiii e 52
Table 8. Coding Scheme of Change Variables in Discontinuous Growth Models ................. 53
Table 9. Discontinuous Growth Curve Model of Performance .....................coooiiiii, 54
Table 10. Discontinuous Growth Curve Model of Performance ................coooviiiiiiiinnnnn. 55
Table 11. Summary of Item Characteristics for the Interest-Emotion Scale, o =.92............... 56
Table 12. Summary of Item Characteristics for the Interest-Cognition Scale, a. = .66.............. 57
Table 13. Summary of Item Characteristics for the Deprivation-Emotion Scale, a =.70.......... 58
Table 14. Summary of Item Characteristics for the Deprivation-Cognition Scale, o.= .84...... 59
Figure 1. Performance Trend ACroSS SESSIONS .........oiuirintint it 60

Figure 2. Estimated Effect of State Epistemic Curiosity Emotion Across Sessions................ 61



STATE EPISTEMIC CURIOSITY INVENTORY vii

Abstract
The scholarly literature on epistemic curiosity has predominantly taken a trait-based perspective
despite theory espousing its importance as a cognitive-motivational state relevant to learning,
achievement, and creativity. Therefore, the purpose of the present study was to develop a state-
based curiosity inventory for researchers to use to extend theory on self-regulated learning and
performance, distinguishing between interest and deprivation dimensions. The interest dimension
refers to the anticipated pleasure of new discoveries. The deprivation dimension refers to the
desire to reduce uncertainty and close knowledge gaps. | first demonstrated the substantive
content validity of new items and items adapted from existing scales, 24 items in total, per
Anderson and Gerbing (1991) using a convenience sample of psychology students. Second, |
examined the structural and criterion-related validity of scores using a sample of approximately
248 college males tasked with learning a complex computer game per published lab studies on
self-regulated learning and complex skill learning (e.g., Hughes et al., 2013; Hardy et al., 2014,
2018, 2023; Jorgensen et al., 2021). Structural validation analyses suggested a four-factor model,
with interest and deprivation dimensions bifurcated into cognitive and emotional components, fit
the data better than the a priori two-factor model. Discontinuous growth curve modeling
controlling for cognitive ability, prior experience, the Big Five personality, and trait curiosity
indicated interest-emotion and deprivation-emotion scores accounted for the variance in game
performance. Third, I sought to develop short scales balancing the need for internal consistency
reliability with predictive validity. My efforts to develop shorter scales identified viable short 3-
to-4 item scales for interest-emotion and deprivation-cognition dimensions but more items need

to be developed for measuring interest-cognition and deprivation-emotion dimensions. The
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results are discussed regarding the need for more work developing and validating scales of state

epistemic curiosity.
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Development and Initial Validation of an Inventory of State Epistemic Curiosity:
Distinguishing the Interest and Deprivation Dimensions

Curiosity was originally theorized by Berlyne (1954), who distinguished epistemic
curiosity from perceptual curiosity. Whereas perceptual curiosity refers to the more physiological
basis of curiosity, epistemic curiosity refers to the desire for information and knowledge. Despite
its origins as a cognitive-based motivational state key to learning, the vast majority of the
literature has taken a trait-based approach to studying epistemic curiosity. Indeed, scholars have
acknowledged the need for state epistemic curiosity scales (Loewenstein, 1994; Markey &
Loewenstein, 2014; Wagstaff et al., 2020) given the inherently dynamic nature to both
motivation and learning (Hardy et al., 2019). After early conceptualizations and work on
developing epistemic scales (Leherissey, 1971; Naylor, 1981), recent advances have identified
two defining dimensions of epistemic curiosity: interest and deprivation (Litman, 2008; Litman
& Jimerson, 2004; Litman & Spielberger, 2003). Interest refers to the anticipated pleasure of
new discoveries, whereas deprivation refers to the desire to reduce uncertainty and close
knowledge gaps. However, currently there is not a well-validated state-based measure of
epistemic curiosity that includes subscales for both interest and deprivation that are easily
adaptable across a wide-range of learning and achievement contexts. Such a measure would be
useful toward building theory and developing practical interventions in areas concerning
learning, performance, creativity, and perhaps even allaying the adverse effects of anxiety
(Loewenstein, 1994). In particular, there is a need for a state-based measure of epistemic
curiosity that can be used in longitudinal, repeated-measures research to test and build theory of
dynamic phenomena that occur in relatively short periods of time. For instance, such a state-

based measure could be useful for extending theory on self-regulated learning.
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Therefore, the primary purpose of the present study was to examine initial validation
evidence for a new 24-item state-based epistemic curiosity self-report inventory that
distinguishes interest and deprivation dimensions. Hereafter, | refer to this inventory as the State
Interest and Deprivation Epistemic Curiosity Scales (SIDECS).

In doing so, | took a three-pronged approach. First, | examined the substantive content
validity of items per recommendations of Anderson and Gerbing (1991) and Colquitt et al.
(2019) using a convenience sample of psychology graduate and undergraduate students tasked to
sort items between interest and deprivation dimensions. Second, | examined the structural
validity of scores via confirmatory factor analysis, comparing two- and single-factor models as
well as a post hoc four-factor model that bifurcated the interest and deprivation dimensions into
cognition and emotion facets. Third, | examined the external validity of scores by testing the
criterion-related validity and incremental validity of scores, predicting the acquisition and
adaptation of skilled performance on a complex and fast-paced videogame used in previous
research on self-regulation and complex skill learning (e.g., Hughes et al., 2013; Hardy et al.,
2014, 2018, 2023; Jorgensen et al., 2021). For the second and third prongs, | used a sample of
248 undergraduate students from the University of Oklahoma Department of Psychology
participant pool. Using a task-change paradigm and discontinuous growth modeling, | compared
the extent to which SIDECS dimensions predicted performance beyond general mental ability,
past experience, trait-based epistemic curiosity, and Big-Five personality scores.

The secondary purpose of this study was to develop shorter scales that can be used in
future research where there is a need for efficient measurement without sacrificing psychometric
quality. In particular, 1 examined item-level information and developed short scales that balanced

internal-consistency reliability with predictive validity. | intend to use short scales in future
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studies that examine the dynamic relationships among epistemic curiosity dimensions and other

self-regulation variables (e.g., self-efficacy, metacognition, and task exploration). The following

sections will give an account on the theoretical origins of epistemic curiosity and its

measurement, the need for a new inventory, a summary of my methodological approach and

results, and a discussion of the implications of the results and need for future research.
Theoretical Origins of Epistemic Curiosity

Avristotle once opined “all men by nature desire to know” (Ross, 1924, p. 2). The origins
of the study of curiosity within psychology begin with William James theorizing that curiosity is
an innate instinct within individuals. This instinct is to understand the cause of something as well
as assimilating new information with old information (James et al., 1890). Freud acknowledged
that curiosity is analogous to a thirst for knowledge. Gestalt Psychologists emphasized “principles
of closures” in taking actions to close a “gap.” Reinforcement theory explained that an organism
learns to understand their environment (Berlyne, 1954).

Berlyne (1954) was the first psychologist to put an intentional focus on the study of
curiosity. Berlyne (1954) distinguished between perceptual curiosity and informational curiosity.
Perceptual curiosity addresses the urge to experience stimuli (Berlyne, 1954). Informational
curiosity, more commonly termed “epistemic curiosity,” addresses the desire for knowledge.
Akin to more current work on interest- and deprivation-dimensions, Berlyne (1966) also
described epistemic curiosity as the key motivator for diversive exploration and specific
exploration. Diversive exploration occurs when the environment contains something novel or
surprising. Specific exploration arises due to the discomfort in the face of the lack of information

or understanding.
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Building on this discomfort aspect of curiosity, Lester (1968) described the role that
anxiety plays in fluctuations of curiosity. Day (1982) emphasized an optimal zone of curiosity
between boredom and anxiety. Spielberger and Starr (2012) drew attention to the motivating
effect of anxiety on curiosity.

Loewenstein’s (1994) theory focused on moments when cognition induces a feeling of
deprivation in the face of an “information gap”. The information gap perspective serves as a
reference between what an individual currently knows and what they could know. The
perspective of an information gap also provides further understanding on the environment
highlighting those gaps in knowledge through questions, feedback, or when expectations are
violated. Loewenstein’s (1994) critical review of the earlier literature showed that there had not
been a sufficient focus on why individuals voluntarily expose themselves to the discomforts of
curiosity or what the situational determinants for curiosity are. Such situational determinants
might be problems, questions, violated expectations, and struggles to recall information.
Nevertheless, Loewenstein (1994) acknowledged that it is common for people to seek
information simply because it is interesting.

Current Theories of State Epistemic Curiosity

Educational psychologists have studied epistemic curiosity to better understand and
facilitate scholarship in students (Fisher, 2000). Markey and Loewenstein (2014) emphasized
that the intensity of the arousal of curiosity lies in the importance, salience, and surprise found in
material presented to learners. The more important information is to someone, the more curious
the individual becomes. Salience refers to how the environment reveals information gaps. An
example of salience is when a teacher asks a question to students knowing full well that the

students do not fully know the answer. Surprise is the violation of expectations and allows the
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individual to be open to more curiosity, also discussed by Loewenstein (1994). Peterson (2020)
mapped a student’s environment via Bioecological Systems Theory to identify what spurs or
weakens curiosity.

Epistemic curiosity has also been invoked in research on self-regulated learning in the
workplace. For instance, Hardy et al.’s (2019) Dynamic Exploration-Exploitation Learning
(DEEL) Model draws parallels to interest and deprivation dimensions in training environments
that grant considerable autonomy to learners. DEEL articulates how novelty motives play a role
in the motivation to seek out more complexity in a task environment, reflecting interest. DEEL
also emphasizes information gaps and uncertainty as a motivating factor for navigating the
breadth and depth of knowledge and skill, reflecting deprivation. DEEL illustrates the optimum
shifts in the proportion of effort devoted to exploring a task environment versus exploiting what
one already knows based on the magnitude of the information-knowledge gap. Exploration is
emphasized with larger information-knowledge gaps, whereas exploitation is emphasized when
there are smaller gaps. The high uncertainty accompanying large information-knowledge gaps
guides learners to develop breadth over depth in learning, akin to the interest dimension (i.e.,
diversive curiosity). The low uncertainty with small information-knowledge gaps guides learners
to address the specific elements of uncertainty, matching the deprivation dimension (i.e., specific
curiosity).

The parallels of interest to exploring and deprivation to exploiting sheds light on the
findings of Steele et al.’s (2021) study of creativity, showing that exploration is more related to
the novelty of solutions whereas exploitation is more related to usefulness. These findings are
valuable in the potential explanation of the current relationship between curiosity and creativity.

For instance, Hardy et al. (2017) specifically addressed the need to understand how curiosity
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impacts creative performance via information seeking and idea generation. Individuals with
higher trait-interest curiosity that manifested higher creative performance spent more time
exploring information. Idea generation also fully mediated the process between the time spent
exploring information and creative performance.

Shin and Kim (2019) echo the notion that information-knowledge gaps stimulate
curiosity, while disentangling situational interest from curiosity. Situational interest is spurred
from a variety of sources of positive affect that may not be due to informational value, whereas
epistemic curiosity focuses on the information and the affective components surrounding it
specifically. Cognitive equilibrium, a reduction in curiosity, is theorized to occur when the
deprivation curiosity is resolved through filling the information-knowledge gap.

Correlates of Epistemic Curiosity

Recent research has examined the extent to which trait curiosity is related yet
meaningfully distinct from a variety of other constructs established in the literature. For example,
learning goal orientation, need for cognition, and typical intellectual engagement are among the
strongest correlates of epistemic curiosity, suggesting redundancy and questions about the
discriminant validity of measures of trait curiosity (Mussel, 2013; Mussel, 2010). In this vein,
research also shows a strong correlation between interest in a topic and epistemic curiosity
(Mussel, 2013). Nevertheless, it has been argued that situational interest and epistemic curiosity
are meaningfully distinct with situational interest stemming more from the experience of positive
affect whereas curiosity stems more from a desire to learn information. Among the Big Five
personality dimensions, openness to experience yields the strongest correlations with epistemic

curiosity followed by conscientiousness (Grossnickle, 2016; Mussel, 2013).
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With respect to the interest versus deprivation distinction, despite a strong correlation
between the two dimensions of epistemic curiosity, they are differentially related to other
constructs (Grossnickle, 2016). Whereas interest curiosity is negatively related to unpleasant
emotions such as anger, anxiety, and depression, deprivation curiosity is positively related to
such emotions (Litman et al., 2010). Interest curiosity is positively correlated with ambiguity
tolerance, but the correlation for deprivation curiosity is negative (Litman et al., 2010). With
respect to achievement motivation (i.e., goal orientation), higher scores for interest curiosity are
associated with higher mastery (i.e., learning) motivation, whereas higher scores for deprivation
curiosity are associated with higher performance-approach and performance-avoid motivation
(Litman, 2008).

In general, there is a debate among scholars regarding the relative theoretical importance
of the interest and deprivation dimensions. Berlyne (1966) and Loewenstein (1994) emphasized
the deprivation dimension and its role in the reduction of information gaps, and they downplayed
the importance of the interest dimension, suggesting it was more related to entertainment,
boredom, and phenomena unrelated to curiosity. Yet, Grossnickle (2016) and Litman (2008)
argued for the importance of the interest dimension, saying that information can be sought for
enjoyment and pleasure, which can arouse novelty and uncertainty. And as mentioned above,
Hardy et al. (2017) showed interest was better linked to information seeking and idea generation
in creative performance than deprivation. Similarly, Huck et al. (2020) found interest curiosity
better predicted complex skill acquisition and adaptive performance than deprivation curiosity.
The reliance on trait-based scales of epistemic curiosity is a key limitation of this empirical

literature.
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Research using validated state scales would go a long way toward better testing and
building theory on how the interest and deprivation dimensions are connected to each other and
differentially linked to other constructs. For instance, and in similar respects to Hardy et al.’s
(2019) DEEL model, interest curiosity may guide individuals to expand their information gaps
while the deprivation dimension could guide individuals to reduce their expanded information
gaps. Likewise, reducing an information gap may bring a greater interest for more information.
Based on the extant literature, epistemic curiosity is the bridge between awareness of information
gaps, emotions experienced in relation to learning and achievement, and choices made for how to
approach learning and achievement contexts (e.g., exploration and exploitation). Research with
validated state scales could inform interventions for effectively stimulating curiosity with a range
of proximal and distal behavioral outcomes in mind, including problem solving, feedback
seeking and acceptance, persistence, and academic and workplace learning and achievement
(Loewenstein, 1994, Mussel, 2013; Wagstaff, 2020).

Epistemic Curiosity Scale Development

Initial scale development was state-based, then researchers turned to trait-based scales
when attempting to identify and distinguish different dimensions with different subscales (see
Table 1). State based measures exclusively focused on positive emotions and heightened arousal.
Leherissey (1971) developed a state epistemic curiosity scale for academic contexts that asked
questions on whether educational material was interesting or exciting. Naylor (1981) created the
Melbourne Curiosity Inventory (MCI) to measure states of anticipated pleasure for learning
information. Naylor (1981) also showed discriminatory evidence in the factor structure for the
difference between state and trait curiosity, suggesting that measuring state epistemic curiosity

needs to be measured and understood related to yet apart from trait curiosity. Spielberger and
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Starr (as cited by Boyle, 1983) formed the commercialized State-Trait Personality Inventory,
with curiosity focusing only on the interest aspect.

Litman and Spielberger (2003) were the first to create a trait measure for epistemic
curiosity including the specific and diversive components called the Epistemic Curiosity Scale
(ECS). Extending work with the ECS, Litman and Jimerson (2004) reasoned that the motivation
behind exploration was due to the pleasurable feelings of interest and aversive feelings of
uncertainty. Litman and Spielberger (2003) placed an emphasis on curiosity as an interest (e.g.,
the ECS specifically) but lacked a deprivation component. Therefore, Litman and Jimerson
(2004) created the Curiosity as a Feeling of Deprivation Scale (CFDS) to begin measuring this
aversive component to trait epistemic curiosity.

As the ECS and CFDS were developed, differences and similarities between them were
examined. The CFDS scores correlated with anxiety, anger, and depression while the ECS scores
did not (Litman, 2008). CFDS scores were also more correlated with measures of general
epistemic state curiosity, higher information seeking, and different metacognitive knowing states
(Litman et al., 2005). Across studies, correlations between the ECS scores and CFDS scores
ranged from .68 to .70 (Litman & Jimerson, 2004; Litman & Silvia, 2006), showing convergent
validation evidence for the two scales. Litman and Silvia (2006) first established evidence in
support of a two-dimensional framework with a confirmatory factor analysis involving both
scales. Litman (2008) showed further support for a two-dimensional framework again using both
scales via a series of exploratory and confirmatory factor analysis across separate samples.
Litman (2008) proposed replacing the terms “diversive” and “specific” with “interest” and
“deprivation,” respectively, as the latter terms better reflect the affective aspects to curiosity. It

should be noted that often in the literature the interest and deprivation dimensions are referred to
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as “types.” Despite the importance of Litman’s groundbreaking work (Litman, 2008; Litman &
Jimerson, 2004; Litman & Spielberger, 2003) to clarifying the dimensionality of epistemic
curiosity, the need for state-based measures remains.

In at least four different reviews of curiosity research, the need for greater scale
development and understanding of state epistemic curiosity has been expressed (i.e.,
Loewenstein, 1994; Markey & Loewenstein, 2014; Wagstaff et al., 2020; Gross et al., 2020).
Despite psychometric evaluation of previous scales (see Table 1), the findings of Litman (2008)
indicate epistemic curiosity must distinguish interest and deprivation dimensions. Previous state
scales (e.g., MCI, Leherissey’s State Epistemic Curiosity Scale, STPI-Curiosity) do not contain
distinct interest and deprivation subscales.

Research on epistemic curiosity is limited without capturing trajectories and fluctuations
in both interest and deprivations dimensions. Capturing the interest and deprivation dimensions
identified by Litman (2008) at the state level will allow researchers to give new insights into
previous theory on state epistemic curiosity as described by Berlyne (1954). Measuring interest
and deprivations aspects of state epistemic curiosity will allow better prediction and explanation
of learning, achievement, and creative outcomes, in particular the interplay between the
cognitive, motivational, and emotional processes associated with the acquisition and adaptation
of knowledge and skill across a variety of contexts including work, education, and recreational
pursuits.

Learning and self-regulation are dynamic processes that occur at the within-person level,
which unfold over time with repeated measurement (Hardy et al., 2018). The measurement of
epistemic curiosity, learning, and self-regulation variables has predominantly involved between-

subjects research designs, whether cross-sectional or lagged (Hardy et al., 2019). It is critical to



STATE EPISTEMIC CURIOSITY INVENTORY 11

longitudinally measure and examine the dynamic processes that involve epistemic curiosity to
understand phenomena at the within-person level. Examining trajectories and fluctuations in
epistemic curiosity would provide rich opportunities to gain insight into information gaps, the
impacts of interest and deprivation on one another, and how self-regulation processes unfold
over the course of learning, achievement, and creative problem solving. What happens to interest
and deprivation dimensions as information gaps are closed or when individuals realize they have
new information gaps? Do changes in interest and deprivation curiosity have different impacts
on how individuals think about what they have learned and persist in various learning,
achievement, and creative contexts? Before such questions can be addressed, scales for both
interest and deprivation dimensions are needed. Hence, for the present study | sought to develop
and examine the psychometric properties of scales for each dimension in a lab context used in
previous research on self-regulated learning and complex skill learning (e.g., Hughes et al., 2013;
Hardy et al., 2014, 2018, 2023; Jorgensen et al., 2021) using the computer game Unreal
Tournament 2004 (UT2004; Epic Games, 2004).
Method

Initial Scale Development

Trait scales focus on general individual differences (e.g., “Enjoy exploring new ideas”,
Litman, 2008, p. 1593), while state scales should refer to the context of a specific activity
(Loewenstein, 1994). Naylor (1981) used this method to examine contexts in a math lesson.
Accordingly, for the present study, all the items were created in relation to the task at hand (i.e.,
Unreal Tournament 2004). Items for the SIDECS were adapted from previous scales (see Tables
2 and 3), with one original item written to explicitly emphasize gaps in knowledge, “There are

gaps in my understanding of Unreal Tournament that | want to fill” for the deprivation scale.
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Trait scale items were adapted to reflect how an individual may feel at a particular
moment about a task or activity. The scales of Litman and Spielberger (2003), Litman and
Jimerson (2004), and Naylor (1981) have shown predictive validity and many of these items
were not included in Litman (2008). The SIDECS contains the Litman (2008) items as well as
items from the aforementioned scales. Litman and Jimerson (2004) articulated and found support
for three subdimensions of deprivation: problem-solving, intolerance, and competence. At least
three items of each of these subdimensions were used in the present scale. Items reflecting
interest and deprivation dimensions that were not redundant with other scale items were selected
from Naylor’s (1981) Melbourne Curiosity Inventory. Many items from Huck et al.’s (2020)
adaptation of the trait epistemic curiosity scale by Litman (2008) were used given it involved the
same criterion task—Unreal Tournament 2004 (UT2004; Epic Games, 2004)—as in the current
study. The initial development resulted in 11 interest dimension items and 13 deprivation
dimension items. SIDECS items were written to be easily adaptable across a range of tasks and
activities. Appendices A and B show the interest and deprivation scales, respectively across four
contexts: UT2004, statistics, Excel, and tennis.

Substantive Content Validation of the Current Scales

| examined the substantive content validity using the sorting method developed by
Anderson and Gerbing (1991). The method involved providing definitions of the interest and
deprivation dimensions and having respondents sort each item into the dimension they thought
was the better fit. The definition provided for the interest dimension was, “Interest involves the
anticipated pleasure of new discoveries” (Litman, 2008, p. 1586) and for the deprivation
dimension, “Deprivation refers to reducing uncertainty and eliminating undesirable states of

ignorance” (Litman, 2008, p. 1586).



STATE EPISTEMIC CURIOSITY INVENTORY 13

| used a convenience sample of 16 graduate and undergraduate students at the University
of Oklahoma. All the participants were naive to the scholarly literature on curiosity. Per
Anderson and Gerbing, for each item | calculated substantive agreement scores and substantive-
validation coefficients. Substantive agreement (psa) is calculated as the percentage of respondents
who correctly sorted the item into the intended dimension. The substantive-validation coefficient
(csv) is calculated as the number of respondents who correctly sorted the item minus the number
of respondents who incorrectly sorted the item, divided by the total number of respondents.
Tables 4 and 5 show the results for the interest and deprivation items, respectively. The average
scores, psa = .90 and csv = .80, indicated that both scales had high substantive content validity. All
the csv Scores were at or above the .50 standard suggested by Anderson and Gerbing (1991),
indicating every item had evidence of substantive content validity. Despite the supportive
evidence, a change was made to the deprivation dimension item “I want to keep learning until I
fully understand Unreal Tournament™ to provide greater conceptual alignment and coverage to
the scale. Specifically, this item was dichotomized into two separate deprivation items “T will
keep trying hard until I fully understand Unreal Tournament” and “I feel uncomfortable when I
don’t understand something about Unreal Tournament.”
Structural Validation and External Validation
Participants

A lab study involving young adult males from University of Oklahoma’s Department of
Psychology participant pool was used to examine the structural validity (i.e., confirmatory factor
analysis) and external validity (i.e., criterion-related validity and incremental validity) of
SIDECS scores. Participation involved only males given the substantial gender differences in

interest, experience, and enjoyment of computer games similar to the criterion task used in this
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study (Hopp & Fisher, 2017; Hartmannn & Klimmt, 2006). Participants received research credit
for participating, and all participants who performed in the top 50% (based on individual trial
performance) were entered into a drawing for an additional $25 gift card.

Initial sampling contained 282 participants. Participants were excluded for computer
errors (n = 17), missing data (n = 15), flatlining repeatedly on performance measures (n = 1), and
failure to follow instructions (n = 1). The final analysis resulted in 248 participants. The age of
the participants ranged from 18 to 32 (M = 19.40, SD = 2.03). 154 participants (65.1%) reported
their ethnicity as Caucasian, 11 (4.4%) as Black/African American, 23 (9.3%) as
Hispanic/Latino, 11 (4.4%) as Native American, 21 (8.5%) as Asian, 20 (8.1%) as multiple (two
or more ethnicities), and 3 (1.2%) as other.

Performance Task

The performance task in the present study is Unreal Tournament 2004 (UT2004; Epic
Games, 2004), a commercially available first-person shooter computer game that has been used
previously in research on self-regulation and complex skill learning (e.g., Hardy et al., 2019;
Hardy et al., 2014; Hughes et al., 2013). Unreal Tournament is fast paced, cognitively complex,
and requires perceptual motor skills due to using the keyboard and mouse simultaneously.
Despite the relative ease in understanding the game elements, mastery of the task itself is
difficult. UT2004 is suitable for studying active learning and self-regulation phenomena due to
its technology mediated, shifting, ambiguous, and emergent task qualities (Hardy et al., 2019;
Keith & Wolff, 2015). UT2004's dynamic and immersive environment reflects demands similar
to training and development programs that involve the use of computer games, simulations, and

other synthetic learning environments, which have increased in workplace training given the
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interactive experience they provide learners (Bell et al., 2008; American Society for Training and
Development, 2015).

The setting of the game is a science fiction futuristic time with different races, locations,
and weapons. The objective of the participant is to control an avatar and destroy enemy
opponents without being destroyed themselves in a free-for-all type of match. The participant’s
avatar and enemy bots reappear in the game when their character is destroyed until the timer runs
out. The participant begins each match and after each death with a basic weapon and may
acquire other weapons and resources (i.e., pickups). These resources can enhance the
participant’s health, defense, attack power, special abilities and are consistently placed in
selected locations on the map. Each weapon has unique strengths and weaknesses, and it is up to
the participant to make decisions on which weapon to use in different circumstances.

Procedure

All participants were told that the purpose of this study was to investigate how different
people learn dynamic and complex tasks. Participants sat in individual cubicle rooms each with a
computer station. Participants first completed an informed consent form followed by a set of
self-report questionnaires including demographics, past videogame experience, trait-based
epistemic curiosity, the Big-Five Personality, and several other measures not germane to the
study’s purposes. Participants were then told that for every trial in which their performance score
falls within the top 50% of all performance scores, they will be entered in a drawing to win one
of five $25 gift cards.

A 15-min. training video was shown to participants on the controls, weapons, and

resources available for UT2004. Participants were then given a 1-min. practice trial with no
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enemies and a sheet describing the information in the training video. Scratch paper and a pen
were provided to participants to record their scores or take notes.

Participants completed 28 trials total at 4-min apiece. A 4-min duration was chosen based
on previous research using UT2004 showing variability across participants and a pattern of
means reflecting a basic learning curve (e.g., Hughes et al., 2013; Hardy et al., 2014). Session
scores consisted of 2 trials being averaged (i.e., 14 sessions total). Averaging trial scores allows
performance estimates to be more stable by reducing noise.

Halfway through the protocol an unexpected task change was introduced, thus prompting
a need for adaptation in response to increases in task complexity (Hughes et al., 2013). Before
the task change, the number of opponents was 2 and the difficulty of the enemies was set to “4”
(On a scale from 0-7 with 0 as the easiest and 7 as the most difficult). The first map was a small
canyon fortress area with barriers on the perimeter. After the task change, the number of
opponents increased to 9 and the difficulty of the enemies increased to “5”. The second map was
a darkened platform with multiple levels and freedom to fall with no barriers on the perimeter.
The difficulty of “4” and “5” were chosen based on previous studies using UT2004 (e.g.,
Hughes et al., 2013). The SIDECS inventory was given in between Sessions 7 and 8, thus just
prior to the task change. Validation of the SIDECS inventory was not the primary purpose of this
data collection, and there was only time in the protocol for one administration. Given this
constraint, | chose to administer the SIDECS at this point in the protocol because 14 games of
practice would assure between-person variability in scores needed to examine structural and
external validation evidence. Participants were debriefed following the final session.

Measures
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Task performance. Task performance scores were calculated per the formula used in
previous research (e.g., Hardy et al., 2019; Richels et al., 2020): the number of kills (i.e., the
number of times that a participant destroyed a computer-controlled bot) divided by the quantity
of kills plus player deaths (i.e., the number of times a participant themselves is destroyed), plus
player rank (i.e., the participant’s rank relative to the bots within the trial). To increase ease of
interpretability, performance scores are multiplied by 100. As mentioned above, session scores
are the average of each pair of trial scores.

State Interest and Deprivation Epistemic Curiosity Scales. The order of the SIDECS
items was randomly determined and standardized (see Tables 2 & 3).

Control variables. General mental ability (GMA) was measured through self-reported
scores of the ACT/SAT. Videogame experience was measured the same as in previous studies
(Hardy et al., 2019; Richels et al., 2020; Hughes et al., 2013) using four items. The first two
items were “Over the last 12 months, how frequently have you typically played video/computer
games?” and “Over the last 12 months, how frequently have you typically played first-person?”.
Participants responded to these items on a 5-point Likert scale (1 = not at all, 5 = daily). The
second two items asked participants how many hours per week they play any type of
video/computer game and how often they play specifically first-person shooter video/computer
games. Scores for each pair of items were standardized and then averaged into a single
composite score. Internal consistency estimates range from .72 to .86 in previous studies (i.e.,
Richels et al., 2020; Hardy et al., 2014; Hughes et al., 2013). Scores for the Big Five personality
variables were measured using Goldberg’s 100 Unipolar Markers (Goldberg, 1992) with a Likert
scale (1 = extremely inaccurate, 9 = extremely accurate). Participants rated how well each

adjective describes them. Each of the five-personality factors contains 20 items. Richels et al.
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(2020) reported coefficient alpha reliability estimates ranging from .75 to .91 across the five
scales in a previous lab study with UT2004. Trait interest and deprivation epistemic curiosity
were measured using Litman’s (2008) 10-item scale with reliability estimates of .75 for interest
and .80 for deprivation (Litman & Mussel, 2013). Participants responded to items on a 5-point
Likert scale (1 = Strongly disagree, 5 = Strongly agree).
Results

Structural Validation

Confirmatory factor analysis (CFA) involving a comparison of three a priori models was
conducted to examine the structural validity of the SIDECS scores: a single-factor,
unidimensional model, a two-factor uncorrelated model, and a two-factor correlated model. |
expect the two-factor correlated model to provide the best fit per Litman (2008). The factor
variances were set to 1.00 with maximum likelihood (ML) as the estimator.

| used several criteria to assess model fit: root mean square error of approximation
(RMSEA), standardized root mean residual (SRMR), comparative fit index (CFI), Tucker-Lewis
Index (TLI), and ¥?/df were used to examine the absolute fit of the models. For absolute fit
values, Schermelleh-Engel et al. (2003) suggest ¥?/df values below 3 indicate acceptable fit and
values under 2 as good fit. Sharma et al. (2005) suggests RMSEA values smaller than .08
indicate acceptable model fit with values below .06 indicating good fit. MacCallum et al. (1996)
recommends the upper bound of the RMSEA 90% confidence interval be below .10 for
acceptable fit. The SRMR values below .10 indicate acceptable fit and values below .05 indicate
good model fit (Schermelleh-Engel et al., 2003). CFIl and TLI values larger equal to or exceeding

.90 indicate acceptable fit and values larger than .95 indicate good model fit. The Akaike
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information index (AIC) and y? difference tests were used to examine the relative fit of the
different models.

As expected, the lower AIC values along with the y? difference tests indicated the two-
factor correlated model provided the best fit with the majority of the absolute fit indices for this
model suggesting acceptable fit (y? /df = 2.40, SRMR = .07, RMSEA = .075, RMSEA upper
bound 90% CI = 0.083), while the CFI (.88) and TLI (.87) showed unacceptable fit (See Table
6).

Given these CFI and TLI values, | then decided to pursue a model with better fit based on
an examination of the modification indices, item intercorrelations, and the wording of items.
From this examination | noticed that items involving emotion words (e.g., enjoy, excites,
frustrates, aggravates) within the interest and deprivation scales tended to correlate more with
each other than with other items that did not contain emotion words. Consistent with Berlyne’s
(1954) early conceptualization of how curiosity involves a cognitive search to find answers to
questions as well as the emotions that arise from searching for answers, | then bifurcated the
interest and deprivation scales into cognitive and emotional facets and examined the fit of a four-
factor correlated model: interest-emotion (i.e., items 5, 6, 9, 10, 11, 16, 17, 23), interest-
cognition (i.e., items 2, 12, 21), deprivation-emotion (i.e., items 1, 3, 8, 13, 18), and deprivation-
cognition (i.e., items 4, 7, 14, 15, 19, 20, 22, 24). Such bifurcation of interest and deprivation
curiosity is also consistent with more current theorizing from Litman (2008) who indicated that
both dimensions of curiosity include affective components. As shown in Table 6, although the
CF1(.89) and TLI (.88) did not reach the acceptable threshold, both the absolute (2 /df = 2.26,
RMSEA = .071, RMSEA upper bound 90% CI = .079, SRMR = .07, CFI = .89, TLI =.88) and

relative fit (Ay? = 48.06, Adf =5, p <.05) were better for the four-factor correlated model
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compared to the two-factor correlated model. Accordingly, in the analyses for the external
validation of the SIDECS | examined scale scores for the four dimensions while controlling for
the trait scores using the traditional two dimensions.

External Validation

Table 7 shows the means, standard deviations, and correlations for all the study variables.
Correlations between the SIDECS scores across the four dimensions with GMA, videogame
experience, and the Big Five were weak (all rs < |.18|) and predominantly not statistically
significant. Similarly, correlations with trait scores were weak, with statistically significant
effects only for trait interest with state interest-emotion (r = .15, p <.05), trait deprivation with
interest-cognition (r = .16, p < .05), and trait deprivation with deprivation-cognition (r = .17, p <
.05). Correlations among the SIDECS dimensions were all statistically significant, ranging from
.36 (p < .01) between interest-emotion and deprivation-emotion to .73 (p < .01) between interest-
emotion and interest-cognition.

With respect to criterion-related validation evidence, correlations with performance for
the interest-emotion (r = .41, p <.01), interest-cognition (r = .24, p <.01), and deprivation-
cognition dimensions (r = .27, p <.01) were all statistically significant while the correlation for
deprivation-emotion was not (r = 0.00).

| then used discontinuous growth curve modeling to further examine the criterion-related
validity of the SIDECS scores in terms of their incremental validity in predicting skill acquisition
(i.e., pre-task change) and adaptation (i.e., post-task change) performance scores. | used the same
coding scheme as Richels et al. (2020) per recommendations of Bliese and Lang (2016). Table 8
shows the specific dummy codes. Skill acquisition (SA) refers to the linear change in scores

across all sessions. Transition adaptation (TA) models discontinuity, indicating when the task
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change occurred (i.e., from Session 7 to Session 8), which allows post-change scores to be
compared with pre-change scores. Reacquisition adaptation (RA) refers to changes in the linear
rate after the task change. Quadratic acquisition (SA?) and changes in the quadratic rate—
reacquisition (RA?)—after the task change were also examined. The performance trends across
sessions are illustrated in Figure 1.

| tested a series of seven models similar to the recommendations of Bliese and Lang
(2016). In Model 1, the basic growth model was tested including the SA, TA, RA, SA?, and RA?
terms. Only those growth terms that were statistically significant were retained in later models.
In Model 2, the control variables GMA, videogame experience, and the Big Five personality
variables were included. I then added trait interest and deprivation curiosity scores in Model 3. In
Model 4, the main effects of the state interest-emotion, interest-cognition, deprivation-cognition,
and deprivation-emotion dimensions (SIDECS) were added. Model 5 included the interactions
between each of state dimensions with the SA growth term. Model 6 then included the
interactions involving each of the state dimensions with the TA and RA growth terms. |
compared AIC results across the models to aid in my interpretation of which predictors
meaningfully and parsimoniously explained variance in performance.
Growth Trends

As shown in Model 1 of Table 9, there was a statistically significant positive SA effect (B
=4.02, p <0.01), a statistically significant negative TA effect (B =-14.43, p <.01),and a
statistically significant, negative RA effect (B = -3.68, p <.01). These effects together indicate
that, across pre-change session, performance levels increased. However, after the task change,
performance levels dropped markedly, and, although performance levels again began to rise, the

rate of increase was significantly lower than that of the pre-change rate. SA? was significant (B =
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—0.46, p < .01), which indicates that increases in performance decelerated across sessions. RA?,
however, was not significant and therefore was not included in any further model tests.

As shown in Model 2 of Table 9, the effects of GMA (B = 0.39, p < .01), videogame
experience (B = 3.53, p <.01), and openness (B = 1.38, p = .01) were positive and statistically
significant, meaning that higher GMA scores, videogame experience, and openness were
associated with higher performance scores. Additionally, the main effects of extraversion (B = —
1.56, p <.01) was negative and statistically significant, indicating that individuals that exhibited
higher extraversion, had lower levels of performance. The effects for agreeableness and
emotional stability were not statistically significant. As shown in Model 3 of Table 9, the effects
of both trait interest and deprivation epistemic curiosity were not statistically significant.
Effects of State Epistemic Curiosity

As shown in Model 4 of Table 10, the main effect of interest-emotion (B = 1.99, p < .05)
was positive and statistically significant, meaning that higher interest-emotion scores were
associated with higher performance scores. Additionally, the main effect of deprivation-emotion
(B =-1.78, p < .05) was negative and statistically significant, indicating that higher deprivation-
emotion scores were associated with lower performance. Interest-cognition and deprivation-
cognition did not yield statistically significant effects. Results of the AIC values showed
improved fit for this model relative to previous models.

As shown in Model 5 of Table 10, there were no statistically significant SA interactions
for any of the curiosity dimensions. However, as shown in Model 6 of Table 10, in the full model
involving every curiosity dimensions and their respective interactions with the TA, RA, and SA
growth terms, both the interest-emotion x SA (B = 0.75, p < .01) and interest-emotion x TA

interactions (B = —-4.72, p < .05) were statistically significant, showing that the linear growth in
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performance was stronger for participants with higher interest-emotions scores but with larger
initial drops in performance (i.e., transition adaptation) after the change in task demands. No
other interactions were statistically significant. The AIC for the full model was lower than that
for any of the preceding models, showing additional support for the significance of the interest-
emotion interactions with the SA and TA growth terms.

The interactions between interest-emotion curiosity and the SA and TA growth terms are
illustrated in Figure 2 with all relevant main effects also modeled. Before the task change,
individuals with higher interest-emotion curiosity exhibited notably more growth in
performance, plateauing in the last two acquisition sessions. Not only did individuals lower in
interest-emotion curiosity exhibit less growth in performance, but their growth in performance
exhibited an inverted-U shape with slight losses in performance after plateauing in the middle
acquisition sessions. Although individuals higher in interest-emotion curiosity exhibited a more
pronounced decline in performance immediately after the task change, they exhibited gains in
performance across the adaptation sessions while those lower in interest-emotion curiosity
exhibited further declines in performance. Altogether, the effects show divergent patterns of
growth for those higher versus lower in interest-emotion curiosity, reflecting substantial
differences in persistence in skill acquisition and adaptation.

Short Form Development

Short forms are necessary for efficient administration of batteries in research when
repeated measurement designs are needed to study phenomena. Examining the dynamic interplay
among multiple self-regulation processes over the course of skill acquisition is an example of
when shorts forms are needed. With respect to self-regulated learning, researchers are interested

in tracking trajectories, disentangling within- from between-person effects, and examining cross-
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lagged relationships. In this way, the development of short forms is critical to advancing theory
on state epistemic curiosity.

With the present data, | used a few different approaches in an attempt to develop short
forms of each scale while balancing internal consistency reliability with predictive criterion-
related validity. Specifically, | examined coefficient alphas and item-scale correlations (Smith et
al., 2001), CFA factor loadings (Cann et al., 2010), item zero-order correlations with
performance scores (Smith et al., 2001), and unique contributions to explaining performance
scores using the machine learning Least Absolute Shrinkage and Selection Operator (LASSO)
method (Putka et al., 2018) and stepwise regression (Kessler et al., 1998). For the LASSO
method, a was set to be equal to 1 for all scales. The optimal tuning parameter, Lambda, was
determined for each scale individually, interest-emotion (.43), interest-cognition (.65),
deprivation-emotion (.65), and deprivation-cognition (.34) through a 2-fold cross validation.

| also looked at the wording of items with construct representativeness in mind. | wanted
to limit the redundancy of construct space represented. That is, | was mindful of not creating
scales using items with similar substantive words or meaning. With respect to reliability, | used a
95% confidence interval including .70 for alpha for the full scale as my minimally acceptable
standard (lacobucci & Duhachek, 2003). If the full scale yielded a 95% confidence interval that
did not include an estimate of at least .70, then | would consider the development of a shorter
scale to require writing new items. With this constraint in mind, | then took into account which
combination of three or four items within each scale would maximize the variance explained in
performance. Performance scores averaged across all sessions were used for these analyses.

Tables 11-14 summarize the results.
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As shown in Table 11, of the eight items for the interest-emotion scale, the results
suggest a combination of items 5, 16, and 17 would provide a short scale with acceptable
psychometric properties and construct representativeness. While the LASSO and stepwise results
both pointed to using items 5 and 6, both items include the word “enjoy.” Items 16 and 17 both
had item-scale correlations and CFA loadings greater than or equal to .70, both were retained in
the LASSO results, and both provide complementary construct coverage. Using the Spearman-
Brown prophecy formula (de Vet et al., 2017), shortening the number of items from eight to
three would yield an estimated alpha reliability of .81.

As shown in Table 12, the development of a short scale for interest-cognition state
epistemic curiosity requires writing additional items. For one, although the 95% confidence
interval for alpha does include .70, the full scale involves only three items. Additionally, only
one item, item 2, was retained in the LASSO and stepwise results. Neither of the other two items
was retained in either the LASSO or stepwise results.

Similarly, the development of a short scale for deprivation-emotion state epistemic
curiosity also requires writing additional items. As shown in Table 13, although the 95%
confidence interval for alpha does include .70, only one item out of the five, item 8, yielded a
positive zero-order correlation and positive LASSO and stepwise coefficients. All the other items
yielded weak zero-order correlations with item 13 yielding negative LASSO and stepwise
coefficients. With the lack of positive relationships with performance in mind, a look at the
wording of the items suggests each reflects the experience of a negative emotion associating with
feelings of deprivation but without any mention of effort to resolve the deprivation. In contrast,
item 8 (i.e., “l will try to figure it out if something frustrates me about Unreal Tournament”)

reflects the experience of a negative emotion coupled with effort to resolve the deprivation.
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As shown in Table 14, of the eight items for the deprivation-cognition scale, the results
suggest a combination of either items 7, 14, 15, and 20 or 7, 15, 19, and 20 would provide a short
scale with acceptable psychometric properties and construct representativeness. The LASSO and
stepwise results both pointed to using items 7 and 15. The LASSO results also suggested item 20
might be considered. Per the Spearman-Brown prophecy formula and the obtained alpha of .84,
four items would be needed to achieve an estimated alpha of at least .70. Of the remaining items,
14 or 19 would be worth considering. On the one hand, item 14 (i.e., “I’m critical of ideas and
approaches to playing Unreal Tournament”) yielded weaker item-scale (.48), factor loading
(.50), and zero-order (.17) estimates compared to those (.62, .75, and .23, respectively) for item
19 (i.e., I will keep trying hard until I fully understand Unreal Tournament), but on the other
hand the choice between the two might depend on how well each represents a meaningfully
distinct aspect of the construct space.

Discussion

The primary aim of this study was to create and validate a self-report state epistemic
curiosity inventory, encompassing both interest and deprivation dimensions—the SIDECS.
Whereas existing curiosity research has predominantly focused on interest and deprivation
aspects, the results of the current study suggest future research that explores the additional
distinction between cognitive and emotional aspects of state epistemic curiosity is worthwhile.

In the initial validation of the SIDECS, participants correctly sorted the items into the
espoused dimensions, reflecting evidence of substantive content validity for the inventory and
reaffirming Litman’s (2008) demarcation between the interest and deprivation dimensions.
While CFA of the SIDECS showed structural validity evidence for this two-dimensional

framework over a unidimensional structure, CFA showed better fit with the addition of
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demarcating interest and deprivation dimensions into cognitive and emotional components. Such
a four-factor framework affirms early claims (e.g., Berlyne, 1954) about epistemic curiosity
involving a cognitive quest for answers and the emotions associated with getting answers and
unresolving others. External validity evidence also showed support for the importance of
distinguishing between cognition and emotion dimensions as indicated by the variation in the
zero-order correlations with performance across the four dimensions. Results of the
discontinuous growth curve analyses pointed to the importance of the emotional dimensions over
the cognitive dimensions to skill acquisition and adaptative performance. In the sections below |
provide a summary of how the results speak to the need for further scale development but
nevertheless yield important theoretical implications.
Further Scale Development Needed

Because the CFA results yielded a four-factor model over the expected two-factor model,
there were necessarily fewer items left per scale than expected. Coupled with the results of the
additional short-form analyses, it is clear that two of the four scales need further item
development and evaluation of basic psychometric properties. Specifically, more items need to
be written for the interest-cognition and deprivation-emotion scales. The three-item interest-
cognition scale had a low coefficient alpha reliability (.66) and only one item retained in the
LASSO and stepwise regression analyses. Further research on interest-cognition curiosity likely
requires at least five additional items. Per the Spearman-Brown prophecy formula, an additional
five items would increase the scale’s reliability to .83, commensurate with the reliability of the
deprivation-cognition scale. Examples of additional items adapted from Litman and Spielberger
(2003) that could be included in the interest-cognition scale would be, “I want to discover how

things work in Unreal Tournament,” “When something unexpected happens in Unreal
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Tournament, | try to figure out what caused it,” and “With Unreal Tournament, I turn ideas over
and think about them in different ways.”

The five-item deprivation-emotion scale had a questionable coefficient alpha reliability
(.70), but the more troubling finding is that it only had one item (i.e., item 8, “I will try to figure
it out if something frustrates me about Unreal Tournament”) retained in the LASSO and stepwise
analyses with a positive weight. In fact, it was the only item with a positive zero-order
correlation with performance. All the other items either had weak and non-significant negative
zero-order correlations with performance, one of which was retained with a negative weight in
the LASSO and stepwise results. As such, further research on deprivation-emotion curiosity also
requires at least five additional items. Per the Spearman-Brown formula, the alpha scores for
reliability would be .82 with the addition of five more items. In this vein, it is difficult to draw
firm conclusions about the negative main effect for deprivation-emotion curiosity from the
discontinuous growth curve analyses.

Two approaches for item development could be taken to examine the connection between
negative emotions and the effort to resolve deprivation shown in item 8. Negative emotions may
provide the drive to overcome the obstacles and unresolved questions faced. Example items of
this could include “I have frustrations about Unreal Tournament that make me want to learn
more about it” and “There are things I struggle with in Unreal Tournament that motivate me to
keep trying.” Negative emotions may simply be experienced alongside effort allocated to
learning. Example items adapted from Litman and Jimerson (2004) and Naylor (1981) of this
could include, “Even if it bugs me, I keep at it when I don’t quite understand something about
Unreal Tournament” and “I feel puzzled about Unreal Tournament as I piece it together.”

Including these items would provide more robust tests of the deprivation-emotion scale.
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In contrast, the results suggest that neither the interest-emotion nor deprivation-cognition
scales need additional items. Both yielded strong lower bound 95% confidence intervals for
coefficient alpha reliability estimates (.91 and .80, respectively), and both yielded viable three-
to-four item short forms. However, given their conceptual and empirical relationships with the
interest-cognition and deprivation-emotion dimensions, future discoveries on the roles played by
interest-emotion and deprivation-cognition curiosity will be limited to the extent that research
using these scales does not involve viable scales for the other two dimensions. Simply put,
further theory on state epistemic curiosity will be arrested without further scale development.
Implications for Theory

The significant relationships with performance for SIDECS scores coupled with its weak
and generally nonsignificant correlations with dispositional variables including trait curiosity
point to the importance of using state scales to advance theory on epistemic curiosity. The
finding that trait epistemic curiosity scores were not associated with performance corroborates
the importance of state scales and supports Naylor’s (1981) contention that state and trait
curiosity should be distinguished from each other. The lack of significant correlations between
dispositional factors like openness, cognitive ability, and trait curiosity with SIDECS scores
coupled with SIDECS scores correlating with performance indicates that state epistemic
curiosity is more about the individual’s relationship with a task at hand and less of a mediator
between distal factors and performance. Overall, the initial validation evidence of the SIDECS
supports Loewenstein’s (1994) recommendation to frame curiosity measures in reference to
specific criterion tasks.

It is important to acknowledge that previously developed state scales often exhibit strong

correlations with their trait counterparts (Gros et al., 2007; Krohne et al., 2001). The weak and
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non-significant correlations observed between the four dimensions and the trait scales might be
attributed to task-specific modifications. Items on previously developed state scales are not
framed in terms of a given task at hand. For instance, while the trait epistemic curiosity item "I
enjoy exploring new ideas” may be broadly applicable, the state task-specific counterpart, "It is
enjoyable to learn about aspects of Unreal Tournament that are unfamiliar to me,” may vary in
relevance based on an individual's perspective on the given task. In this way, following
Loewenstein’s (1994) recommendation to frame items in terms of a specific task or context will
likely yield stronger and more theoretically sensible correlations with learning and performance
outcomes. In general, the extent to which scores from state-based curiosity measures correlate
with scores from other measures very likely depends on the extent to which items on the
measures are similarly framed.

Despite concerns about the deprivation-emotion items, the incremental validity of the
interest-emotion and deprivation-emotion scores from the growth curve analysis extends theory
on epistemic curiosity’s role in learning and achievement contexts (e.g., Berlyne, 1954;
Loewenstein, 1994). The findings highlight the importance of distinguishing emotional and
cognitive components. In particular, the results suggest state epistemic curiosity’s role is more
emotional than cognitive. However, given the strong intercorrelations among the four
dimensions, validated scales for all four dimensions in longitudinal designs is needed to better
examine the dynamic interplay that might exist among the emotion and cognition components
and with other affective (e.g., self-efficacy) and cognitive (e.g., metacognition) self-regulation
variables.

The significance of interest-emotion in the prediction of performance, illustrated in

Figure 2, suggests persistence which further embeds epistemic curiosity as an important aspect of
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motivation. Graham and Weiner (1996) emphasized that motivational theory must include the
intensity of the behavior, persistence of behavior, and the cognitions and emotional reactions
accompanying behavior, which is utilized to explain why some individuals persist despite
incredibly difficult tasks and why others give up when the most subtle problem emerges. The
discrepancy between those with high and low interest-emotion in their persistence describes
these features.

Huck et al. (2020) found that interest curiosity better predicted skill acquisition and
adaptation than deprivation curiosity. The current study reaffirms the importance of curiosity
stemming from interest as an important predictor skill acquisition and performance outcomes,
but given the aforementioned problems with the deprivation-emotion scale it is difficult to make
firm conclusions regarding the relative importance of deprivation aspects of curiosity. Due to the
lack of research examining relationships of state-based interest and deprivation dimensions with
learning and performance outcomes, there is little support for or against the importance of
deprivation curiosity. However, the current results suggest that deprivation-cognition curiosity is
not directly related to skill acquisition or adaptation. Perhaps with improved scales for interest-
cognition and deprivation-emotion curiosity, future research with longitudinal designs that can
disentangle within-person from between-person effects (see Hardy et al., 2019 as an example)
might show how deprivation-cognition plays more of an indirect role alongside other curiosity
dimensions.

Limitations and Future Directions

It is certainly important to acknowledge the limitations of the present research. First,

given the all-male and predominantly Caucasian sample and the use of a first-person shooter

computer game as a criterion task, it is important to recognize the need for future research to
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involve samples more representative of a broader population and examine learning and
performance across a range of tasks and achievement contexts.

Second, data from SIDECS were collected at a single time point between the end of the
acquisition sessions and the start of the adaptation sessions. Future research should use repeated
measurement occasions and longitudinal designs from the start of acquisition to examine how
differences in how dimensions fluctuate and relate to performance and other variables of interest.
The unexpected task change midway through the study also might introduce confounding
variables that influence curiosity’s association with other variables. For example, much of the
observed interest-emotion interaction with the SA growth term was empirically postdictive in
nature rather than predictive. Scores taken around the start of acquisition might yield different or
nonsignificant interactions with growth terms.

Third, while the criterion performance task, UT2004, provides a complex and dynamic
learning environment, it may not represent the range of knowledge and skills and learning
activities involving curiosity in other contexts. Accordingly, adapting the SIDECS for research in
other learning and performance contexts would go a long way toward testing the extent to which
the correlations it yields with performance are generalizable. In the same vein, the present study
is limited in that it did not examine relationships with specific self-regulation variables or
learning behaviors, such as motivation to explore, ask questions, or engage in creative problem-
solving, potentially overlooking other aspects of curiosity’s impact. For instance, the fast-paced
nature of UT2004 and its strong perceptual-motor demands are likely associated with more
incidental or implicit learning processes than with more deliberate and explicit processes.

With improvements to the interest-cognition and deprivation-emotion scales, future

research can use the SIDECS inventory to test specific hypotheses and extend theory concerning
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curiosity. For instance, Loewenstein (1994) described the enhancement of state epistemic
curiosity through questions and feedback via revealing information gaps, but little to no
empirical research has been conducted that describes how curiosity is impacted by particular
types of questions and feedback and in turn how curiosity affects future learning. Similar to
notions of flow (Csikszentmihalyi, 1997), such research could also address Day’s (1982) notions
concerning what the ideal epistemic curiosity state looks like in relation to anxiety and boredom
across a range of learning, achievement, and creative contexts.
Conclusion

This study aimed to develop a state-based self-report inventory of epistemic curiosity,
referred to as the SIDECS, for researchers seeking to contribute to the expansion of current
theories of self-regulated learning and performance. Specifically, | aimed to distinguish between
the dimensions of interest and deprivation, but empirically the data better reflected a four-factor
structure with both the interest and deprivation dimensions bifurcated into cognition and emotion
components. Thus, the SIDECS includes four scales: interest-emotion, interest-cognition,
deprivation-emotion, and deprivation-cognition. While this study’s initial validation efforts
showed support for the interest-emotion and deprivation-cognition scales including short-form
versions, more work including item writing is needed for the interest-cognition and deprivation-
emotion scales. In particular, the results pointed to the importance of interest-emotion curiosity
to persistence, showing positive effects on performance that increased over the course of learning
a complex computer game and adapting to changes in task demands. With further development
and validation efforts on the interest-cognition and deprivation-emotion scales in mind, | hope

the present study inspires future research, particularly longitudinal investigations using repeated
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measures of all four scales, that expands theory on the roles played by curiosity in phenomena

related to self-regulation, learning, achievement, and creativity.

34
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Table 1
Chronological List of Initial Scale Development Articles for Measuring Epistemic Curiosity
State/ Dimensions Validation
Scale name Trait Dimensionality measured Reliability evidence Source
State Curiosity Scale State Single — a =.87-.89 Convergent Leherissey, 1971
Melbourne Curiosity State Single — a=.89-.92 Factor-analytic Naylor, 1981
Inventory retest = .77-.83
State-Trait Personality State Single — a=.78-84 Factor-analytic Boyle, 1983
Inventory
Epistemic Curiosity Scale  Trait Multi Specific a =.80-.96 Convergent Litman &
Diversive Discriminant ~ Spielberger, 2003
Curiosity as a Feeling of Trait Multi Intolerance o =.64-.84 Factor-analytic Litman &
Deprivation Competence Convergent Jimerson, 2004
Problem-solving Discriminant
Epistemic Curiosity Trait Multi Interest a>.70 Factor-analytic Litman, 2008
Deprivation Convergent
Discriminant
Epistemic Curiosity State Single — H=.92 Factor-analytic Schmidt &

Convergent

Rotgans, 2020

Note. H = Hancock and Mueller (2001).
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Table 2
SIDECS Interest Scale Sources
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Item

Source adaptation

11. I enjoy trying new ideas for playing Unreal
Tournament.

16. It is fascinating when | learn something new
about Unreal Tournament.

5. It is enjoyable to learn about aspects of Unreal
Tournament that are unfamiliar to me.

6. 1 would enjoy discussing Unreal Tournament with
others.

2. When 1 learn something new about Unreal
Tournament, | like to find out more about it.

17. Unreal Tournament is intriguing to me.
23. | feel inquisitive about Unreal Tournament.

10. It is fun to discover new things about Unreal
Tournament.

9. New ideas about Unreal Tournament excite my
imagination.

12. 1 think about hypothetical situations within
Unreal Tournament.

21. | think about what might happen in Unreal
Tournament if | try a new idea.

Huck et al. (2020); Litman (2008);
Litman & Spielberger (2003)

Huck et al. (2020); Litman (2008);
Litman & Spielberger (2003)

Huck et al. (2020); Litman (2008);
Litman & Spielberger (2003)

Huck et al. (2020); Litman (2008);
Litman & Spielberger (2003)

Huck et al. (2020); Litman (2008);
Litman & Spielberger (2003)

Naylor (1981)
Naylor (1981)
Litman & Spielberger (2003)

Litman & Spielberger (2003)
Litman & Spielberger (2003)

Litman & Spielberger (2003)

Note. The participant is told to respond to these items on a scale from 1 (Strongly Disagree) to 5
(Strongly Agree). 1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 =

Agree, and 5 = Strongly Agree. The numbering to the left of the items reflects the randomized

order presented to participants.
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Table 3
SIDECS Deprivation Scale Sources

Item Source adaptation

1. With Unreal Tournament, | feel restless Huck et al. (2020); Litman (2008); Litman
without answers to the problems | have. & Jimerson (2004); Problem-Solving*

22. | dwell about being able to play Unreal Huck et al. (2020); Litman (2008); Litman
Tournament better. & Jimerson (2004); Problem-Solving*
4.1 can’t stop thinking about the challenges to Huck et al. (2020); Litman (2008); Litman
playing Unreal Tournament. & Jimerson (2004); Problem-Solving*

8. 1 will try to figure it out if something frustrates  Huck et al. (2020); Litman (2008); Litman
me about Unreal Tournament. & Jimerson (2004); Intolerance*

7. 1 work like a beast at aspects of Unreal Huck et al. (2020); Litman (2008); Litman
Tournament that | feel must be solved. & Jimerson (2004); Intolerance*

13. It aggravates me if [ can’t remember Litman & Jimerson (2004) Intolerance*

something about Unreal Tournament.

3. It gets on my nerves when I’'m close to Litman & Jimerson (2004) Intolerance*
understanding something in Unreal Tournament
but can’t quite figure it out.

14. I’'m critical of ideas and approaches to playing Litman & Jimerson (2004) Intolerance*
Unreal Tournament.

20. I will keep trying hard until I fully understand Litman & Jimerson (2004) Competence*
Unreal Tournament.

18. I feel uncomfortable when I don’t understand  Litman & Jimerson (2004) Competence*
something about Unreal Tournament.

19. When something puzzles me about Unreal Litman & Jimerson (2004) Competence*
Tournament, | think about it until I understand it.

15. There are gaps in my understanding of Unreal  Original
Tournament that | want to fill.

24. | want answers for how to play Unreal Naylor (1981)
Tournament better.

Note. The participant is told to respond to these items on a scale from 1 (Strongly Disagree) to 5
(Strongly Agree). 1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 =
Agree, and 5 = Strongly Agree. *Litman & Jimerson (2004) deprivation subdimensions. The
numbering to the left of the items reflects the randomized order presented to participants.
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Table 4

Substantive Content Results for the SIDECS Interest Scale
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Item Interest  Deprivation  Psa Csv
I enjoy trying new ideas for playing Unreal Tournament. 16 0 1.00 1.00
It is fascinating when | learn something new about Unreal
Tournament. 15 1 0.94 0.88
It is enjoyable to learn about aspects of Unreal Tournament
that are unfamiliar to me. 14 2 0.88 0.75
I would enjoy discussing Unreal Tournament with others. 15 1 0.94 0.88
When | learn something new about Unreal Tournament, |
like to find out more about it. 13 3 0.81 0.63
Unreal Tournament is intriguing to me. 15 1 0.94 0.88
| feel inquisitive about Unreal Tournament. 14 1 0.93 0.87
It is fun to discover new things about Unreal Tournament. 15 1 0.94 0.88
New ideas about Unreal Tournament excite my imagination. 15 1 0.94 0.88
I think about hypothetical situations within Unreal
Tournament. 14 1 0.93 0.87
I think about what might happen in Unreal Tournament if |
try a new idea. 15 1 0.94 0.88

Note. psa is the proportion of substantive agreement. csy is the substantive-validity coefficient.

The data was collected using Anderson and Gerbing’s (1991) method in obtaining evidence for
substantive content validity. “Interest” and “Deprivation” columns represent the number of

individuals who sorted the item into the specified dimension.
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Table 5

Substantive Content Results for the SIDECS Deprivation Scale

51

Item Interest  Deprivation Psa Csv
With Unreal Tournament, | feel restless without answers to 0 15 1.00 1.00
the problems I have.
I dwell about being able to play Unreal Tournament better. 1 14 0.93 0.87
I can’t stop thinking about the challenges to playing Unreal 3 13 081 063
Tournament.
I will try to figure it out if something frustrates me about 2 13 0.87 0.73
Unreal Tournament.
I work like a beast at aspects of Unreal Tournament that | 1 14 0.93 0.87
feel must be solved.
It aggravates me if I can’t remember something about 1 14 0.93 0.87
Unreal Tournament.
It gets on my nerves when I’'m close to understanding
something in Unreal Tournament but can’t quite figure it 1 14 0.93 0.87
out.
I’m critical of ideas and approaches to playing Unreal 3 13 081 063
Tournament.
I want to keep learning until I fully understand Unreal 3 13 0.81 0.63
Tournament.
When something puzzles me about Unreal Tournament, |
think about it until I understand it. 4 12 0.75 0.50
There are gaps in my understanding of Unreal Tournament 3 13 0.81 0.63
that | want to fill.
I want answers for how to play Unreal Tournament better. 2 14 0.88 0.75

Note. psa is the proportion of substantive agreement. cs is the substantive-validity coefficient.
The data was collected using Anderson and Gerbing’s (1991) method in obtaining evidence for
substantive content validity. “Interest” and “Deprivation” columns represent the number of
individuals who sorted the item into the specified dimension.
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Table 6

Model Fit of State Epistemic Curiosity Models for the SIDECS Inventory

RMSEA 90%

Model v df vldf  CFlI  TLI RMSEA Upper ClI SRMR AIC A;{Z
A priori

1 factor 804.27 252 3.19 .81 .79 .094 101 .08 15432.95

2-factor uncorrelated  768.45 252 3.05 .82 .80 .091 .098 24 15397.14 35.82

2-factor correlated 602.94 251 2.40 .88 .87 .075 .083 .07 15233.63 165.51*
Post hoc alternative

4-factor correlated 554.88 246 2.26 .89 .88 .071 .079 .07 15195.56 48.06*

Note. *p <.05.
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Table 7

Descriptive Statistics and Correlations

Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. GMA 26.33 4.01

2. Videogame 000 08 008 (0.71)

experience

3. Openness 641 092 005 008 (0.86)

4. Conscientiousness ~ 6-11 093 0.00 005 0.36** (0.87)

5. Extraversion 554 107 -007 -006 042** 025 (0.88)

6. Agreeableness 6.82 093 -013* 005 031** 040** 037  (0.90)

7. Emotional 531 089 013* 010 -006 035 0.16* 018 (0.82)

stability

8. TEC int 405 047 011 006 035 004  016* -001 004 (0.69)

9. TEC dep 326 068 008 007 028 018 004 006 009 038 (0.73)

i&osﬁ'c?fcs int 315 087 009 017** 011 002 -012 009 012 015 010 (0.92)

i&éﬁi't?oics int 317 093 005 010 011 002 -004 010 015+ 010 0.16* 0.73* (0.66)

giofi'g]ECSdEp 295 071 007 005 —013* -0.16* -0.14* 002 -007 -005 010 036** 046** (0.70)
igéﬁi[[%ECSdep 305 073 001 016* 008 001 012 016* 012 006 0.17% 070 068 064** (0.84)

14. Performance 2108 862 020** 047+ 013" 010 -0.18* 007 011 007 005 0A4L* 024 000 027 (0.95)

Note. Diagonal values are coefficient alpha reliabilities. GMA = general mental ability as reflected in self-reported ACT/SAT scores.
TEC = trait epistemic curiosity. SIDECS = State Interest and Deprivation Epistemic Curiosity Scales. int = interest. dep = deprivation.
N = 248. *p < 0.05, **p < 0.01, two—tailed.
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Table 8

Coding Scheme of Change Variables in Discontinuous Growth Models
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Variable

Pre-change period

Post-change period

Measurement occasion (Session) 1
Skill acquisition (SA) 0
Transition adaptation (TA) 0
Reacquisition adaptation (RA) 0
Quadratic skill acquisition (SA?) 0
Quadratic reacquisition adaptation (RA?) 0
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Table 9

Discontinuous Growth Curve Model of Performance

Model 1 Model 2 Model 3
Variable B SE B SE B SE
Intercept 19.13™ 0.66 19.13** 0.60 19.13** 0.60
Skill acquisition (SA) 4.02" 0.31 4.01** 0.31 4.02** 0.31
Transition adaptation (TA) —-14.43" 0.72 —-14.28** 0.68 —14.28** 0.68
Reacquisition adaptation (RA) -3.68" 0.43 —3.87*%* (.32 -3.87** 0.32
Quadratic skill acquisition (SA?) —0.46™ 0.05 —0.46** 0.05 —0.46** 0.05
Quadratic skill reacquisition (RA?) -0.03  0.05
GMA 0.39** 0.10 0.38** 0.10
Videogame Experience 3.53** 0.49 3.54** 0.49
Openness 1.38* 053 1.31* 0.57
Conscientiousness 0.02 0.51 0.11 0.52
Extraversion —1.56** 0.43 —1.61** 0.44
Agreeableness 0.62 0.50 0.67 0.50
Emotional Stability 0.33 0.50 0.31 0.51
Trait int 0.91 0.97
Trait dep -0.57 0.65
AlIC 24294.62 24217.02 24217.32

Note. GMA = General Mental Ability. int = interest. dep = deprivation. *p < 0.05, **p < 0.01
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Table 10

Discontinuous Growth Curve Model of Performance

Model 4 Model 5 Model 6
Variable B SE B SE B SE
SIDECS int emotion 1.99* 0.75 0.83 0.97 1.40 1.05
SIDECS int cognition -0.16 0.74 0.09 0.96 0.29 1.04
SIDECS dep emotion -1.78* 0.77 —2.03* 0.97 -2.61* 1.05
SIDECS dep cognition 116 0.98 030 1.25 0.09 1.35
SA x int emotion 0.16 0.08 0.75** 0.20
SA x int cognition -0.04 0.08 -0.26 0.20
SA x dep emotion 0.03 0.08 -0.21 0.20
SA x dep cognition 0.11 0.11 0.38 0.26
TA x int emotion —4.72%* 121
TA x int cognition 0.95 1.22
TA x dep emotion 2.65 1.19
TA x dep cognition -1.27 1.54
RA x int emotion -0.41 0.26
RA x int cognition 0.30 0.26
RA x dep emotion 0.05 0.25
RA x dep cognition -0.35 0.33
AlIC 24203.01 24207.12 24182.35

Note. int = interest. dep = deprivation. *p < 0.05, **p < 0.01
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Table 11

Summary of Item Characteristics for the Interest-Emotion Scale, o = .92 (95% CI .91, .94)

Item-scale Stepwise
total CFA factor regression

Item M SD correlation loadings r LASSO B B
5. It is enjoyable to learn about aspects of x
Unreal Tournament that are unfamiliar to me. 342 1.08 7 87 42 2.20 264
6. | would enjoy discussing Unreal o
Tournament with others. 3.08 1.18 .66 .82 .35 0.48 1.26
9. New |dgas ab_out.UnreaI Tournament 5 88 105 20 76 e nr nr
excite my imagination.
10. It is fun to discover new things about o
Unreal Tournament. 3.39 1.08 .83 93 .36 nr nr
11. I enjoy trying new ideas for playing o
Unreal Tournament. 3.49 1.04 A7 .85 34 nr nr
16. It is fascinating when | learn something 312 108 75 84 3%k 0.26 nr
new about Unreal Tournament.
17. Unreal Tournament is intriguing to me. 291 1.16 .70 .89 32** 0.52 nr
23. | feel inquisitive about Unreal 294 0.97 61 71 g nr nr

Tournament.

Note. CFA = confirmatory factor analysis. Bs and rs are in the prediction of performance scores averaged across all sessions. nr = not
retained in the model. *p < 0.05, **p < 0.01
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Table 12
Summary of Item Characteristics for the Interest-Cognition Scale, o = .66 (95% CI .58, .73)
Item-scale Stepwise
total CFA factor regression
Item Content M SD correlation  loadings r LASSO B B
2. When | Iearn.somethlng new about Unr(_aal 343 1.02 43 70 31 162 5 58
Tournament, | like to find out more about it.
12. 1 think about hypothetical situations in 265 118 47 63 10 nr nr
Unreal Tournament.
21. | think about what might happen in Unreal 343 102 51 65 {7 nr nr

Tournament if | try a new idea.
Note. CFA = confirmatory factor analysis. Bs and rs are in the prediction of performance scores averaged across all sessions. nr = not

retained in the model. *p < 0.05, **p < 0.01
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Table 13

Summary of Item Characteristics for the Deprivation-Emotion Scale, a = .70 (95% ClI .64, .75)

Item—total CFA factor LASS Stepwise
Item Content M SD correlation  loadings r OB  regression B
1. With Unreal Tournament, | feel restless
without answers to the problems I have. 2.83 1.09 44 52 —.06 nr nr
(Problem—Solving)
3. It gets on my nerves when I’'m close to
understanding something in Unreal 340 106 55 59 05 nr nr

Tournament but can’t quite figure it out.
(Intolerance)
8. I will try to figure it out if something
frustrates me about Unreal Tournament. 356 1.00 31 .59 27**  1.36 2.63
(Intolerance)
13. It aggravates me if [ can’t remember
something about Unreal Tournament. 235 1.01 A7 54 -13* -0.74 -1.67
(Intolerance)
18. I feel uncomfortable when I don’t
understand something about Unreal 262 1.15 51 .70 -.02 nr nr
Tournament. (Competence)
Note. CFA = confirmatory factor analysis. Bs and rs are in the prediction of performance scores averaged across all sessions. nr = not
retained in the model. *p < 0.05, **p < 0.01




STATE EPISTEMIC CURIOSITY INVENTORY 60

Table 14

Summary of Item Characteristics for the Deprivation-Cognition Scale, « = .84 (95% CI .80, .87)

Item—total CFA factor LASSO  Stepwise
Item Content M SD  correlation  loadings r B regression B
4. 1 can’t stop thinking about the challenges to B
playing Unreal Tournament. (Problem Solving) 2.14 108 0 b1 05 0.58 nr
7. 1 work like a beast at aspects of Unreal
Tournament that | feel must be solved. 2.65 1.04 .60 .69 24**%  0.74 1.38
(Intolerance)
14. I’'m critical of ideas and approaches to ox
playing Unreal Tournament.(Intolerance) 2.94 099 48 50 A7 0.47 nr
15. There are gaps in my understanding of ox
Unreal Tournament that | want to fill. (Original) 346 107 96 69 28 1.49 1.82
19. When something puzzles me about Unreal
Tournament, | think about it until I understand 295 1.07 .62 75 23** 0.03 nr
it. (Competence)
20. I will keep trying hard until | fully o
understand Unreal Tournament. (Competence) 335 108 61 70 26 0.70 nr
22. | dwell about being able to play Unreal *
Tournament better. (Problem—solving) 2.9 113 o4 67 13 nr nr
24. | want answers for how to play Unreal 354 111 0.60 79 11 033 nr

Tournament better. (Naylor, 1981)
Note. CFA = confirmatory factor analysis. Bs and rs are in the prediction of performance scores averaged across all sessions. nr = not
retained in the model. *p < 0.05, **p < 0.01
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Figure 1

Performance Trend Across Sessions by Level of Performance
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Note. Performance trend across sessions by Session 1 tertiles. Session 1-7 = pre-change. Sessions 8-14 = post-change. Performance
scores could range from 0.00 to 1.00.
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Figure 2

Estimated Effect of State Epistemic Curiosity Emotion Across Sessions
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Note. int = interest. High/low state epistemic curiosity interest emotion = +1 standard deviation.
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Appendix A

SIDECS Interest Scale for Differing Contexts
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UT2004

Statistics

Excel

Tennis

| enjoy trying new ideas
for playing Unreal
Tournament.

It is fascinating when |
learn something new
about Unreal
Tournament.

It is enjoyable to learn
about aspects of Unreal
Tournament that are
unfamiliar to me.

I would enjoy discussing
Unreal Tournament with
others.

When | learn something
new about Unreal
Tournament, | like to
find out more about it.

Unreal Tournament is
intriguing to me.

| feel inquisitive about
Unreal Tournament.

It is fun to discover new
things about Unreal
Tournament.

New ideas about Unreal
Tournament excite my
imagination.

| think about
hypothetical situations
within Unreal
Tournament.

I think about what might
happen in Unreal
Tournament if | try a
new idea.

| enjoy trying new
ideas when doing
statistics.

It is fascinating when |
learn something new
about statistics.

It is enjoyable to learn
about aspects of
statistics that are
unfamiliar to me.

I would enjoy
discussing statistics
with others.

When I learn something
new about statistics, |
like to find out more
about it.

Statistics is intriguing
to me.

| feel inquisitive about
statistics.

It is fun to discover
new things about
statistics.

New ideas about
statistics excite my
imagination.

| think about
hypothetical situations
within statistics.

I think about what
might happen in
statistics if | try a new
idea.

I enjoy trying new
ideas within Excel.

It is fascinating when |
learn something new
about Excel.

It is enjoyable to learn
about aspects of Excel
that are unfamiliar to
me.

I would enjoy
discussing Excel with
others.

When | learn
something new about
Excel, I like to find
out more about it.

Excel is intriguing to
me.

| feel inquisitive about
Excel.

It is fun to discover
new things about
Excel.

New ideas about Excel
excite my imagination.

I think about
hypothetical situations
within Excel.

I think about what
might happen in Excel
if | try a new idea.

I enjoy trying new
ideas when playing
tennis.

It is fascinating when
I learn something
new about tennis.

It is enjoyable to
learn about aspects of
tennis that are
unfamiliar to me.

I would enjoy
discussing tennis with
others.

When | learn
something new about
tennis, | like to find
out more about it.

Tennis is intriguing
to me.

| feel inquisitive
about tennis.

It is fun to discover
new things about
tennis.

New ideas about
tennis excite my
imagination.

I think about
hypothetical
situations within
tennis.

I think about what
might happen in
tennis if | try a new
idea.
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Appendix B

SIDECS Deprivation Scale for Differing Contexts
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UT2004

Statistics

Excel

Tennis

With Unreal Tournament,
I feel restless without
answers to the problems |
have.

I dwell about being able to
play Unreal Tournament
better.

I can’t stop thinking about
the challenges to playing
Unreal Tournament.

I will try to figure it out if
something frustrates me
about Unreal Tournament
I work like a beast at
aspects of Unreal
Tournament that | feel
must be solved.

It is aggravating me that
my ability to play Unreal
Tournament 2004 is not
better.

It gets on my nerves when
I’'m close to understanding
something in Unreal
Tournament but can’t
quite figure it out.

I’'m critical of my ideas
and approaches within
Unreal Tournament.

I want to keep learning
until 1 fully understand
Unreal Tournament.
When something puzzles
me about Unreal
Tournament, | think about
it until I understand it.
There are gaps in my
understanding of Unreal
Tournament that | want to
fill.

I want answers for how to
play Unreal Tournament
better.

With statistics, | feel

restless without answers to

the problems | have.

I dwell about being able to

do statistics better.

| can't stop thinking about
the challenges to doing
statistics.

I will try to figure it out if
something frustrates me
about statistics

I work like a beast at
aspects of statistics that |
feel must be solved.

It is aggravating me that
my ability to do statistics
is not better.

It gets on my nerves when
I'm close to understanding
something about statistics
but can't quite figure it
out.

I'm critical of my ideas
and approaches within
statistics.

| want to keep learning
until 1 fully understand
statistics.

When something puzzles
me about statistics, | think
about it until I understand
it.

There are gaps in my
understanding of statistics
that | want to fill.

| want answers for how to
do statistics better.

With Excel, | feel
restless without answers
to the problems | have.

I dwell about being able
to use Excel better.

I can't stop thinking
about the challenges to
using Excel.

I will try to figure it out
if something frustrates
me about Excel

I work like a beast at
aspects of Excel that |
feel must be solved.

It is aggravating me that
my ability to use Excel
iS not better.

It gets on my nerves
when I'm close to
understanding
something about Excel
but can't quite figure it
out.

I'm critical of my ideas
and approaches within
Excel.

I want to keep learning
until 1 fully understand
Excel.

When something
puzzles me about Excel,
I think about it until |
understand it.

There are gaps in my
understanding of Excel
that | want to fill.

| want answers for how
to use Excel better.

With tennis, | feel
restless without answers
to the problems | have.

I dwell about being able
to play tennis better.

I can't stop thinking
about the challenges to
playing tennis.

I will try to figure it out
if something frustrates
me about tennis

I work like a beast at
aspects of tennis that |
feel must be solved.

It is aggravating me that
my ability to play tennis
is not better.

It gets on my nerves
when I'm close to
understanding something
about tennis but can't
quite figure it out.

I'm critical of my ideas
and approaches within
tennis.

I want to keep learning
until 1 fully understand
tennis.

When something puzzles
me about tennis, | think
about it until |
understand it.

There are gaps in my
understanding of tennis
that | want to fill.

| want answers for how
to play tennis better.




