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Abstract

Approximately 220 college-aged participants were given a novel behavioral measure of curiosity
(Johnson-White Scale) in order to obtain participants’ total epistemic curiosity scores, diversive
curiosity scores, and specific curiosity scores. The task consists of a white computer screen with
25 icons ranging from topics of culinary arts (as represented by an up-scale plate of food) to rock
climbing to video games. There are a total of 175 facts available for discovery through the
clicking of the icons. After eight minutes to interact with the Johnson-White Scale (JWS),
participants receive a personal survey of factors including but not limited to: ACT score, political
interest, political affiliation, and religiousness. Participants then took two separate self-report
measures of curiosity, the Novelty Experiencing Scale (Pearson, 1970) and the Melbourne
Curiosity Inventory Trait-Form (Naylor, 1981) in order to understand whether the Johnson-
White Scale yields a valid measure of curiosity. Various personal factors were gathered to
illuminate whether curiosity and subtypes of curiosity are predictive of certain life outcomes
such as academic success and political and religious involvement. Potential for the validity of
the Johnson-White Scale is present as portrayed by correlations between the self-report
measures’ scores and the interactive behavioral measure’s scores, as they tended to correlate
significantly well in most facets and sub-facets of curiosity. Furthermore, levels of curiosity may

be predictive of certain personal factors, especially academic performance.
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Models of Curiosity: Specific, Diversive, Epistemic, and Perceptual

Curiosity has been analyzed and studied a handful of times in previous research with
different models. Defined by Litman and Spielberger as: “a desire for acquiring new knowledge
and new sensory experience that motivates exploratory behavior” (Berlyne, 1949, 1950, 1954,
1960; Loewenstein, 1994; Spielberger & Starr, 1994; Litman & Spielberger, 2003), curiosity is
seen to be the motivation for which individuals engage in exploratory behavior as opposed to
being the behavior itself (Spielberger & Starr, 1994). The motivation, curiosity, has many facets
that have been analyzed and studied by numerous researchers. Berlyne (1954) identified what he
found to be two types of curiosity called perceptual and epistemic curiosity (PC and EC). PC was
brought about in individuals by physical stimuli that appealed to the physical senses such as
visual, auditory, and tactile (Berlyne 1954; Litman & Spielberger 2003). The other type of
curiosity identified by Berlyne, EC, was identified as the intrinsic drive to know. This would
relate to an individual’s desire to understand a problem or solve a riddle. The equivalent to EC in
Pearson’s model (1970) is the combination of the two types of curiosity: Internal and External
Cognition, dealing with all “drive to know” components of curiosity. Pearson suggested there
were in turn four types of curiosity: External Sensation, Internal Sensation, External Cognition,

and Internal Cognition.

Berlyne’s (1960) model places specific and diversive exploration as key sub-facets in the
analysis and measurement of epistemic and perceptual curiosity. Diversive curiosity is a general
condition considered as the need to seek new experiences or extend one’s knowledge into the
unknown. Day (1971) called diversive exploration the “breadth of knowledge”. Specific
curiosity is defined as the aroused state of an organism when confronted by an ambiguous

stimulus that may result in specific exploration (Day 1968), referred to as the “depth of
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knowledge.” This paper will focus on the specific and diversive components of curiosity (Litman
& Spielberger, 2003; Spielberger & Starr, 1994) as individual facets under epistemic curiosity,
and how both SC and DC (as analyzed by a novel behavior measure) correlate with aspects such
as: college GPA, ACT scores, political interest and affiliation, and religiousness. Furthermore,
the behavioral measure’s curiosity scores will be compared to established measures to
understand the validity of the novel measure—called the Johnson-White Scale—in measuring an

individual’s levels of total, diversive, and specific curiosity.

Self-Report Measures of Curiosity

The most common form of measuring curiosity is with self-report surveys and
questionnaires from which a total curiosity score for an individual can be measured and
quantified. With these self-report measures, different facets of curiosity can also be quantified,
depending on the model. Litman & Spielberger (2003) looking to compare curiosity
measurements, mention numerous different measurements and use four of them in their study:
The Curiosity Questionnaire (Collins, 1996), The State—Trait Personality Inventory (STPI;
Spielberger et al., 1979), The Novel Experiencing Scale (NES; Pearson, 1970), and the SSS
Thrill-and-Adventure and Experience Seeking subscales (Litman & Spielberger, 2003). Litman
& Spielberger state that all the scales mentioned in their research share a commonality in that
they: “assess tendencies to engage in exploratory behavior,” (p. 76); however, they rely on the
accuracy of the answers provided by the individual. Creating a behavioral measure of curiosity
can work to obtain a more objective measure and objective understanding of an individual’s

tendency toward exploratory behavior for the sake of obtaining new knowledge.
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In this study, the Johnson-White Scale—a novel behavioral measure of curiosity that
takes the form of an educational task—was developed to measure levels of SC and DC under the
epistemic curiosity (EC) branch, as well as a measure of total curiosity (sum of SC and DC). The
results from the Johnson-White Scale will be compared to the subject’s scores and ranking on
two alternate curiosity self-report measures: The Novelty Experiencing Scale (NES; Pearson,

1970) and the Melbourne Trait Inventory Scale (Naylor, 1981).

The NES is a self-report survey consisting of 80 items where participants must choose
whether they “like” or “dislike” a given item. Items are presented in the form of statements and
include a wide range of activities such as: “Losing [my]self in daydreams,” “Reading the world
Almanac,” or “Going on a safari” (Pearson, 1970). Out of the 80 items on the NES, 20 fit in each
of Pearson’s four theorized categories of exploration and curiosity. Those are as previously
mentioned: External Sensation, Internal Sensation, External Cognition, and Internal Cognition.
External Sensation relates to the desire to seek out physically arousing stimuli such as “exploring
the ruins of an old city in Mexico...” (Pearson, 1970). This facet relates to Berlyne’s PC, but for
the purposes of this paper, external sensation is not a focus of the Johnson-White Scale. Internal
Sensation is defined by Pearson (1970) as: “a tendency to like (vs. tendency to dislike)the
experience of unusual dreams, fantasy, or feelings which are internally generated,” (p. 201). The
decision to include Internal Sensation in the NES for this particular study was made based off the
definition’s similarity to EC in the desire to know what is unknown regardless of whether it is
internally or externally driven. External Cognition encompasses mental activities that exist in the
physical world such as: “learning new facts about WWII”” (Pearson, 1970), whereas Internal
Cognition entails the metaphysical desire to know, such as the complex inner-workings of a

system, an example provided by Pearson being: “Thinking about why people behave the way
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they do,” (p. 200). In each type of curiosity, there are specific and diversive components.

However, in this study the emphasis is not on analyzing and comparing the data with all
of the four measures separately, but using the total curiosity score calculated from the number of
“likes” given out of the 60 items to correlate with the overall curiosity score quantified using the
novel Johnson-White Scale for SC, DC, and total curiosity (TC). The NES will be used for its
high correlations with other reputable curiosity measurements (Pearson, 2003) and ability to

quantify total curiosity across facets.

The Melbourne Curiosity Inventory-Trait Form (MCI) is a survey in which the
participants read a statement and select whether or not they disagree on a scale from 1-4, 1 being
“least like” the subject and 4 being “most like” the subject. In this 21-item survey, 7 of the items
are used to calculate SC and 6 are used to calculate DC while the others are general curiosity
questions, or fillers. The Trait Form of the inventory looks at trait curiosity and the “individual
differences in the potential for curiosity experiences” (Naylor, 1981). In this study, the Trait
Form which measures trait curiosity is more relevant to EC whereas state curiosity relates to
Physical Thrill Seeking as a form of curiosity (exploration). Trait curiosity defined as individual
differences in the ability to experience curiosity (Naylor, 1981). It reflects the propensity to
respond to alternative situations with curiosity. This measurement is chosen to compare to the
Johnson-White Scale due to the strong focus on particularly specific and diversive components

of EC.

Throughout curiosity research, there have been various methods of measurement
proposed, however nearly all have been self-report measures. A valid, objective measure of

curiosity does not yet exist. Curiosity is a complex motivating trait that cannot be left to self-
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report. Self-report measurements have many flaws, one being the potential for dishonesty.
Whether the participant wants to embellish and portray a desired image for him or herself to the
researcher, or whether the participants gives into demand characteristics altering their answers in
attempts to achieve some perceived expectation, results from self-report measures are not always
accurate. The formulation of a valid, objective measure of curiosity can greatly contribute to
understanding subconscious motivations that may exist within an individual that may otherwise
not be obtained through self-report, subjective measures. By applying the objective and self-
report measures to one another, potential validity of the objective measure—in this case the
Johnson-White Scale—can be evaluated. From there, the examination of personal life outcomes
such as academic success, political interest and affiliation, and religiousness and their relation to
curiosity can potentially show the importance of inspiring and fostering EC in children from a
young age. If curiosity as a motivating force can be better understood and tapped into, it could

increase the pursuit of academics.

Experiment

In this study, participants were run through the Johnson-White Scale to assess curiosity
levels as gathered from a behavioral, task-oriented measure. Survey data on personal factors of
interest were also collected in order for the relationship between curiosity and life outcomes such
as: academic performance, religiousness, and political interest and affiliation, to be examined.
Furthermore, the Johnson-White Scale’s validity in measuring EC and its sub-facets DC and SC
was evaluated through the comparison of curiosity scores from the Johnson-White Scale to the
curiosity scores assessed using established self-report measures. The rationale behind the
creation of an interactive curiosity measure is to allow the participant’s own curiosity to motivate

him or her to interact with the program as interacting is neither forced nor required. Having full
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control of the interactive experience facilitates the participant’s inherent curiosity, allowing the
participant to gravitate toward the stimuli that are found to be most engaging or interesting. The
presence of “Back” buttons, allows for the participant to quickly leave a stimulus and select a
new one in order to keep the participant’s curiosity flowing for the duration of the task (8
minutes). The hypotheses in this study are as follows: (1) to explore whether epistemic curiosity
(or sub-facets thereof) is predictive of certain life outcomes such as academic success and
political and religious involvement, and (2) examine the results of both the established measures
and the Johnson-White Scale to see whether the Johnson-White Scale is a valid measure of
curiosity. A sub-goal of this study is to see whether the Johnson-White Scale can provide valid

separate assessments of what might be psychologically distinct facets of curiosity (DC and SC).

Method

Participants

Data were recorded for 220 participants. Participants were students at the University of

Colorado, Boulder enrolled in General Psychology participating in research for class credits.

Materials

In this study, participants responded to the Johnson-White Scale of curiosity, one
electronic survey, and two preexisting curiosity measures on paper. As previously stated, one of
the preexisting curiosity measures used is the NES; this measure quantifies the total curiosity
(TC) score of a participant which was then correlated with the TC score quantified by the
Johnson-White Scale for the same participant. The second self-report curiosity measurement the
participants took is the MCI to measure SC and DC and correlated them with matching SC and

DC scores from the Johnson-White Scale.
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Novelty Experiencing Scale (altered). The NES used for the purposes of this study, is a
self-report measure with 60 items measuring the sub-facets of curiosity according to Pearson
(1970) such as: Internal Sensation, Internal Cognition, and External Cognition. Participants circle
either “like” or “dislike” for each item on the survey. TC is calculated by finding the sum of

“liked” items.

Melbourne Curiosity Inventory — Trait Form. The MCI is a self-report curiosity measure
that consists of 20 items: 6 diversive, 7 specific. The remaining 7 items are filler statements
relating to curiosity. An example of a specific item is: “I feel involved in what I do,” whereas a
diversive item example is: “New situations capture my attention,” (Naylor, 1981). The
participant must decide whether each of these statements relate to how one “generally feels”
(Naylor, 1981) most of the time using a 1 — 4 scale (1 = almost never, 2 = sometimes, 3 = often,
4 = almost always). From here, DC and SC scores can be calculated separately or as part of the

overall TC scores.

Johnson-White Scale. The Johnson-White Scale was the first curiosity test shown to
participants. The program, which runs on Psychopy, consists of various images on a white screen
as seen in Figure 1, all of which are clickable. When a participant clicks on a particular image the
program gives the participant a “fun fact” about that image in which there are two more icons
that appear below the fact with different questions or statements on them meant invoke curiosity
in the participant. One of these prompts is a diversive question and the other is specific, as well
as a “Go Back to Main Screen” option. An example from the robotics and technology topic as
represented by a picture of a toy robot, opens a window when clicked that reads: “Culinary arts
have been a notable and high end art form for hundreds of years usually enjoyed by the royal and

the wealthy. Today food is a large part of our lives with dozens of television shows, books, and



BEHAVIORAL MEASURE SPECIFIC AND DIVERSIVE CURIOSITY 10

magazines dedicated to fancy cooking.” The specific option on the bottom left reads: “High end
delicacies enjoyed by the wealthy,” whereas the diversive option on the right reads: “Gender
roles taught through television.” The specific option relates to the original fun fact linked with
the image, high-end cuisine; whereas on the diversive side, the topic of interest begins to stray
into other areas that would spark an individual’s interest or drive to expand his or her current
knowledge base (diversive curiosity). When the participants click on the specific track, the initial
picture from the main screen of clickable topics is still shown but is accompanied by another fact
on the same topic. From here, there is one more layer in which the participant may follow
choosing again between either the specific or diversive option. If the participant clicks on any of
the diversive prompts, the picture changes to relate better to the topic suggested by the prompt
and gives a fact related to that prompt and picture. Once the participant has gone through all
three levels of a stimulus icon from the main screen, the last fact is presented with the only
clickable option reading “Go Back”. “Go Back” options are also available on every page, that
way participants can feel free to pursue anything that interests them at any point. For a clear
visual of the layers of facts in the Johnson-White Scale, see Figure 2. There are three tiers of
information in the program. Tier 1, accessible from clicking on an icon from the main screen, has
25 available facts. Tier 2, accessible from clicking on either the specific or diversive prompt
from Tier 1, has 50 available facts. Tier 3, accessible from clicking on either one of two
diversive or two specific prompts from Tier 2, has 100 available facts. This comes to a total of
175 facts and 150 prompts. The program records each click as either diversive or specific as well
as clicks to go back to main screen as “back”. The program runs for eight minutes while the
participants have free reign of the stimuli. Once it has timed out, the survey begins asking them

their motivation for interacting with the program (boredom, intrigue, other) and gathers
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information on the personal factors (GPA, ACT scores, political interest/affiliation, and

religiousness) needed for further analysis.

Survey on Personal Factors. The electronic survey starts eight minutes after the
participant’s initial interaction with the JWS program. The survey gathers data on the
participant’s age, year in school, major, GPA and ACT (academic performance), level of interest
in politics, political affiliation, and religiousness. For a measurement of a participant’s interest
and involvement with current politics, the participants see a question inquiring at what level (1-
7), the participants stay involved in or show interest in current politics (1 — not at all
interested/involved, 4 — average level of interest/involvement, 7 — highly interested/involved).
The political affiliation and religiousness questions on the survey also use a 1 — 7 scale. For
political affiliation, 1 — highly conservative, 4 — moderate, 7 — highly progressive; and for
religiousness, 1 — actively not religious, 4 — may hold religious views, little church involvement,

7 — devoted to one’s religion.

Procedure

Each participant was tested individually in a private room with a computer. Participants

were led back to one of the rooms and given the following instruction from the researcher:

“Your study will start shortly. You will be performing a couple of paper surveys in a few
minutes. Please wait here until you are directed to the workroom tables. Feel free to

interact with the program loaded on the computer. All icons are clickable.”

Participants were then left alone for eight minutes while the program ran, free to click or not
click on any icons that sparked their curiosity. At the end of eight minutes, an electronic survey

immediately started to gather the participant’s information (GPA, year in school, age, major,
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ACT and SAT scores, religiousness, political interest and affiliation). Then, once the survey
ended, the researcher would then open the door and invite the participant out to the desk in the
main room to take the NES (Pearson, 1970) and the MCI (Naylor, 1981). Instructions for both
surveys were printed at the top of the page and the participants were instructed by the researcher
to “read the instructions and answer as honestly as possible.” Once the participants completed
the surveys, they were then given appropriate credit for their participation and a feedback form

outlining the key points and purpose of the experiment as outlined above.

Results

Overall, 34 comparisons were made between personal factors (ACT, political interest,
religiousness, etc) and both the Johnson-White Scale and established self-report measures of
curiosity. Correlation and regression analysis were used to find the existing correlation, the
significance of that correlation, and the equation for the line of best fit when looking at a scatter

plot of the personal factor versus a curiosity measure.

Survey Results on Personal Factors

As previously stated, one of the aims of this study is to examine whether curiosity levels
can be predictive of certain personal life outcomes; therefore, it is important to understand the
diversity of the sample in response to personal factors. In regards to ACT scores, 120 out of the
143 participants who provided ACT scores fell within the 21-30 range (see Table 1) with a
median of 26 and a mean of 26.29. When looking at political interest, 50.5% of participants
reported little interest and involvement within the political sphere (responses 1-3). A similar,
perhaps one-sided sample is revealed also in the responses to political affiliation and

religiousness portraying a predominantly progressive, nonreligious sample. Only 17.5% of
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participants reported conservative leanings while 51.9% reported progressive leanings (the
remainder claiming moderate). Religiousness results were even more split with 65.7% of
participants reporting little to no religious affiliation. For every participant who responded with a
7 (highly religious), there were nearly 12 participants who responded with a 1 (no religious
affiliation). This lack of diversity existing within the sample in response to personal factors and
life outcomes can potentially lead to correlations that do not accurately portray existing

relationships between variables. For all participant responses on personal factors, see Table 2.

Johnson-White Scale vs. Self-Report Measures

When comparing the total curiosity (TC) scores from the Johnson-White Scale with the
TC scores gathered by the NES (Pearson, 1970), the correlation was 0.0601, not statistically
significant with a p-value = 0.3770 as seen in Table 3. This means the curiosity scores as
determined by the Johnson-White Scale of curiosity are not predicated by or able to predict the
scores of curiosity on the NES. As previously stated, the NES is used due to its tendency to
correlate well with other reputable self-report measures of curiosity (Pearson, 1970). This makes
the lack of a statistically significant correlation problematic for the validity of the novel behavior
measure unless perhaps in the inclusion of External Sensation in the NES may lead to higher

correlations with the Johnson-White Scale. See Figure 3 for full distribution of NES TC scores.

The Melbourne Curiosity Inventory-Trait Form (MCI) however, much like the Johnson-
White Scale, examines the trait form of curiosity defined as individual differences in the ability
to experience curiosity (Naylor, 1981). The MCI provides both a measure of the sub-facets of
DC and SC and a total score (TC). This is similar to the Johnson-White Scale of curiosity which

provides a score for DC, SC, and TC, or overall epistemic curiosity. When comparing the facets
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of EC as measured by the MCI to the Johnson-White Scale, a significant, positive correlation
exists for both SC scores at .163 (p =.016) and DC scores at .210 (p = .002). That is to say, those
who scored high in DC or SC on the MCI also tended to receive a matching score on the
Johnson-White Scale’s DC and SC components. This finding represents the potential for the
Johnson-White Scale to be a valid behavioral measure of diversive and specific curiosity.
However, the total curiosity as measured by the self-report MCI and the total curiosity as
measured by the Johnson-White Scale had a nearly, but not significant positive correlation at
1270, p =.0612. An increase in the number of subjects may allow for this correlation to become
significant, much like the correlations for both DC and SC. Both the NES and the MCI had a
highly significant positive correlation when comparing the TC scores from each with the
correlation .4611 (p = 7.08x10%), the highest correlation among the measures. For all MCI

curiosity scores, see Figure 4.

When looking at the validity of the sub-facets of curiosity DC and SC in their ability to
measure separate components, DC and SC scores as gathered by the MCI and by the Johnson-
White Scale show highly significant, positive correlations between the two sub-facets. DC and
SC from the MCI show a correlation of .626, p = 2.20x1076. The correlation between DC and
SC as measured by the Johnson-White Scale is .445, p = 5.46x1022 (see Table 4). The close
correlation of the two sub-facets speaks to the similarity of the sub-facets and the similarity in
what they say about an individual’s curiosity and interests. This shows the sub-facets in both the
MCI measure and the Johnson-White Scale are intimately related; however, this does not
necessarily mean they aren’t measuring different components of curiosity. DC and SC are sub-
facets under the EC facet of curiosity meaning any differences between the sub-facets is overall

expected to be minimal as both contribute to EC—or TC. The similarity between DC and SC
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seen in the Johnson-White Scale, and seen even more so in the established MCI, further works to
present evidence for the validity of the Johnson-White Scale in being a strong potential curiosity
measure that is task oriented instead of relying on the honesty and accuracy of subjective self-

report. For curiosity scores of participants as measured by the JWS, see Figure 5 and Figure 6.

Personal Factors vs. Established Measures.

Academic Performance. When comparing academic performance with curiosity, GPA
was an unreliable determinant due to the overwhelming number of freshmen participants (68%
of all participants) who had yet to accumulate a GPA. However, last ACT scores were reported
by nearly all participants allowing for correlations between ACT scores and TC, DC, and SC as

measured by the MCI, and the NES total curiosity scores.

When comparing participants’ last ACT scores to the MCI scores for TC, no significant
correlation was found as seen in Table 5. However, the NES measure of TC has a significantly
positive correlation (r = .164) with reported ACT scores, p = .048.This portrays the existence of
a potential relationship between an individual’s epistemic curiosity—“drive to know” (Berlyne
1954) and academic performance. This is expected as an individual who is more motivated by
the attainment of knowledge (curiosity) would perform better on a standardized test designed to
test an individual’s academic knowledge in a number of categories (math, science, literature,
etc). No significant correlations were found between the sub-facets of EC, diversive and specific
curiosity, and the participant reported ACT scores with specific curiosity being nearly significant

(r=.154, p = .065). See Table 5.

Political Interest. Seventy-five percent of participants surveyed reported between no

interest/involvement to an average level of interest/involvement with only 25% of participants
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reporting a higher than normal level of interest/involvement. When correlating political interest
with established measures, significant positive correlations were found in nearly all measures:
NES (r = .252, p = 1.80x10%), MCI — TC (r = .203, p = .014), and MCI — SC (r =.172, p = .011).
However, the same was not found for the MCI’s measure of DC which had a nearly nonexistent
negative correlation of -.030, p = .653. See Table 5 for all correlations between self-report

measures and personal factors of interest.

Political Affiliation. Out of the 220 participants surveyed, 83.2% reported moderate to
highly progressive political leanings with only a total of 37 participants claiming a mostly
conservative political affiliation. This is believed to greatly affect the correlations when
comparing political affiliation to curiosity scores due to the lack of conservative representation in
the sample. The only significant correlation when comparing the personal factor of political
affiliation to established, self-report curiosity measures is between the NES — TC scores and the
political affiliation of participants (r =.162, p = .017) in that those participants who tended to
report more conservative leanings tended to score lower in total curiosity. Again, with a lack of
conservative representation in the sample, the correlation may be in reality much higher or much
lower. All MCI curiosity scores showed no correlation with participants’ tendency to gravitate

toward certain political affiliations.

Religiousness. As previously stated the most apparent lack of diversity within the sample
was present in religiousness responses as 65.7% of participants reported being nonreligious (1-3;
1 —no religion or spirituality), 11.1% of participants claimed a neutrality in religion and
spirituality (4), and only 23.2% of participants stated their involvement in religion/higher level of

spirituality (5-7). Unlike political affiliation where a large number of participants found
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themselves answering neutrally (4), participants tended to pick a side on the influence of religion

and spirituality in their own lives.

As originally predicted, comparing self-reported religiousness scores with established
curiosity measures resulted in all negative correlations, that is, as curiosity scores went up, the
self-reported religiousness scores tended to be lower (1-3: nonreligious). As seen in Table 5,
these correlations were not significant and rather small, the highest correlation being between the
NES —TC scores and religiousness (r = -.099, p = .146) and the lowest correlation existing

between MCI — SC scores (r = -.010, p = .881).

Personal Factors vs. The Johnson-White Scale

Academic Performance. Total curiosity, and sub-facets DC and SC, all yield significant
positive correlations between curiosity scores and last reported ACT scores of participants as
seen in Table 6. When comparing TC scores with ACT scores, r =.174 with a p = .036; when
comparing DC scores (number of clicks on diversive stimuli) with ACT scores, r =.206 and p =
.013; and when comparing SC scores (number of clicks on specific stimuli) with ACT scores, r =
193 and p = .020. Recall, DC and SC as sub-facets are highly correlated. This suggests in fact,
that the significant correlations that exist between academic performance and sub-facets of EC,
may be due to one of the sub-facets over the other, or in fact both of the sub-facets together. The
interaction between the sub-facets and ACT scores was examined using multiple regression
(DC: b =.098, p=.107; SC: b =.073, p =.178) revealing neither of the sub-facets to be sole
contributors to the significant, positive correlations seen when comparing DC and SC to ACT
scores individually. However, it is the combination of the sub-facets (p = .019) that contribute to

the predictive nature of the Johnson-White Model in regards to academic performance (see Table
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7). This means, according to the Johnson-White Scale, those who hold a higher level of
epistemic curiosity (desire to know, analyze, and understand)—as well as higher levels of sub-
facets diversive and specific curiosity—also tended to score higher in academic testing
represented by ACT scores. This result was not mirrored in the self-report measures of curiosity
when comparing with ACT scores. The presence of all significant, positive correlations portrays
a uniqueness surrounding the Johnson-White Scale in predicting academic performance that the
self-report measures could not as both the ACT and the Johnson-White Scale are task oriented,
objective measures. This means, both rely on the active performance of the individual in
measuring academic performance and EC making the Johnson-White Scale a useful tool in
understanding the relationship between curiosity and academic performance. The presence of

significant, positive correlations hints to the importance of EC in an academic setting.

Political Interest. When comparing self-reported political interest to the behavioral
curiosity measure, no significant correlations were found. The correlation closest to significance
was between SC scores and self-reported political interest (r =.093, p = .174). The correlation
furthest from significance is the highly weak positive correlation between gathered TC scores
and self-reported political interest (r = .026, p =.703). For regression coefficients, see Table 7.
These results vary greatly from that of the self-report curiosity scores, which found a highly
significant correlation between self-reported political interest and self-reported TC scores for
both the NES (r = .252, p = 1.80x10*) and the MCI (r = .203, p = .014). This difference could be
due in part to the differences between the measurements. Similar to the political interest
measurement, the NES and MCI are self-report, but the Johnson-White Scale is an objective task
oriented measure. Similar to how the Johnson-White Scale was found to correlate more with

ACT score—an objectively gathered score to suggest academic performance—due to both
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measurements’ objective nature, the same is seen in reverse for political interest with the self-

report measures correlating much higher than the objective Johnson-White Scale.

Political Affiliation. Almost identical to political interest, there were no significant
correlations found between the personal factor political affiliation and the curiosity scores
gathered by the Johnson-White Scale. The closest correlation to approaching significance is
between DC score and political affiliation (r =.126, p = .066). This trend was also seen in
political interest. What could attest for this similarity in correlative findings in political interest
and affiliation, could be the more political based questions which appear on the NES such as:
“Thinking about why politicians act the way they do,” (Pearson, 1970) whereas an aspect about
the Johnson-White Scale has yet to properly capture the curiosity of participants with high or low
political interest and affiliation. Perhaps, this could be rectified by the addition of political based

stimuli to the program.

Religiousness. Unlike the self-report curiosity measures, religiousness when compared to
curiosity scores from the Johnson-White Scale shows many differences in correlations between
the established measures and religiousness and correlations between the Johnson-White Scale
and religiousness. Both the NES and all facets of the MCI showed non-significant negative
correlations. This portrays the potential predictive abilities of the NES and MCI in predicting the
likelihood of an individual’s religious involvement or spiritual beliefs based off their epistemic
curiosity score. In the Johnson-White Scale, all correlations are positive, however; and only TC
compared to religiousness is significant (r = .140, p = .040). In Figure 7, religiousness and TC
are compared, showing approximately eight high TC scores present in those with high
religiousness marks (b =017, p = .040). Due to the small fraction of participants who claimed to

be religious on the survey (5-7), this handful of high scores has the potential to offset the data.
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An increase in the number of religious participants would help clarify the potentially hidden

trends between epistemic curiosity and religious leanings.

Discussion

Epistemic curiosity, defined by previous researchers as the intrinsic drive to know
(Berlyne, 1949, 1950, 1954, 1960)—also referred to as cognitive inquiry—is unlike perceptual
curiosity. Perceptual curiosity works to explain the way in which curiosity can motivate an
individual to partake in exploratory behavior usually described as “physical thrill-seeking
behavior”. While, the Johnson-White Scale involves exploring a computer program, the aspect of
physical thrill seeking is not present, but more expresses the desire to obtain knowledge and
understanding that is seen in the facet of epistemic curiosity (Litman & Spielberger, 2003;
Spielberger & Starr, 1994). According to Berlyne, within epistemic curiosity (EC), there are two
sub-facets of curiosity: diversive (DC) and specific curiosity (SC). Using the Melbourne
Curiosity Inventory Trait-Form (MCI) as an established measure of DC and SC as well as total
curiosity, DC, SC, and TC scores of curiosity as measured by the Johnson-White Scale were
compared to discover the validity of the behavioral measure. When comparing sub-facets of EC,
DC and SC, significant and positive correlations were found between the DC and SC scores of
the MCI and the Johnson-White Scale as shown on Table 3. This shows the potential for the
Johnson-White Scale to be an accurate diversive and specific curiosity measure. However, it was
predicted that if both DC and SC scores from the Johnson-White Scale correlated with the MCI’s
DC and SC scores then total curiosity (TC) scores should also correlate between the two
measures. There was a positive correlation found between TC scores as measured by the MCI
and the curiosity task (r = .127). Although not significant, the correlation is approaching

significance with a p-value of .061. An increase in the number of participants from 220 could
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help to raise the correlation between the two TC measures and approach significance. The
Novelty Experiencing Scale (NES), created by Pearson, provides a measure of total curiosity
spanning across both of what Berlyne (1954) called perceptual and epistemic curiosity (Pearson,
1970). Due to the Johnson-White Scale’s design to measure epistemic curiosity and not
perceptual curiosity, the NES was altered to include only questions that calculate Internal
Sensation, Internal and External Cognition scores, leaving External Sensation—which too
closely resembles perceptual curiosity—Dby the wayside. There was a lack of significance in the
weak correlation (r = .060) between TC scores gathered by the Johnson-White Scale and TC
scores gathered by the NES. This could be in part however, to the facets chosen to be taken out
or left in the NES in attempts to isolate from Pearson’s (1970) model of curiosity, what was
considered epistemic curiosity in accordance with Berylne (1949, 1950, 1954, 1960),
Loewenstein (1994), Spielberger & Starr (1994), and Litman & Spielberger’s (2003)
understanding of curiosity. A follow-up study that isolates the lack of correlation between the
established NES measure and the Johnson-White Scale where multiple versions of the NES are
used such as one with all four of Pearson’s (1970) curiosity components, one with all but
External Sensation (as used in this study), and one with only Internal and External Cognition
statements would perhaps provide a more clear testament to the validity of the Johnson-White
Scale. The inclusion of only External and Internal Cognition statements in an NES measure may
work to illustrate the difference between sensation (PC) and cognition (EC), allowing for a more

accurate self-report EC measure to be compared with the Johnson-White Scale of EC.

The four personal factors of interest in which data was gathered during the short
electronic survey immediately following the conclusion of the Johnson-White Scale were:

academic performance, political interest, political affiliation, and religiousness. These factors
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were gathered to discover whether EC (or sub-facets thereof) is predictive of certain life
outcomes such as academic success and political and religious involvement. GPA showed to be
an unreliable measure of academic performance due to the average participant being in only his
or her first year of college and without a GPA or with only a semester or two of classes
contributing to GPA. However, self-reported ACT scores provided an appropriate measure of
academic performance. An individual’s tendency to seek out and understand new knowledge and
mental stimulation (cognition) was predicted to yield significant and positive correlations when
compared to academic performance as one who is intellectual curious may be more likely to seek
out knowledge that would aid them in the academic sphere. This prediction was reflected in the
Johnson-White Scale of curiosity, which found all significant, positive correlations between
facets of curiosity and academic performance. Both gather a score based off the individual’s
behavior in the moment in relation to their performance. These abundance of correlations
between academic performance and task measured curiosity levels highlight the importance in

the role of academia in inspiring and nurturing epistemic curiosity.

For political interest, correlations between an individual’s political interest and higher
levels of curiosity as measured by the self-report measures of curiosity was found as both the
MCI — TC and the NES — TC scores correlated positively and significantly with self-reported
political interest levels. As seen in Table 5, as a participant’s curiosity levels went up in TC and
SC, the chances they were more involved in politics also went up. To be interested or involved in
politics, one must be motivated by (curious about) politics. This was believed to correlate better
with diversive curiosity, but the opposite appeared true as a weak negative correlation is seen
between the MCI — DC scores and levels of political interest while significant positive

correlations are seen with the MCI — SC and TC scores from both the NES and the MCI. The
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presence of items on the NES that relate to introspective thinking about the world or a
politician’s way of thinking may explain the highly significant correlation between the NES —
TC scores and political interest. When compared to the Johnson-White Scale, no significant
correlations could be found between the Johnson-White Scale and political interest. This could
be due to the lack of stimuli which could trigger a participant with high levels of political
interest. Regardless, the sample lacked diversity, as 75% of participants responded with a 4
(moderate interest in politics) or a 1-3 (little to no interest in politics). This is similar to the issues

seen with both political affiliation and religiousness.

Political affiliation showed promise as a correlate with curiosity once it correlated
positively and significantly with the NES measured TC scores. However, this trend was not seen
in any of the curiosity scores as gathered by the Johnson-White Scale. At this point, the data
show no immediate relationship between a participant’s political affiliation or level of interest
and a participant’s curiosity score. This does not necessarily mean a relationship doesn’t exist
but perhaps the Johnson-White Scale doesn’t measure the type of curiosity that would lend itself
to political interest. Perhaps political involvement and interest falls under perceptual curiosity
instead of epistemic curiosity. According to the NES scores, participants with higher curiosity
levels tended to be more progressive leaning and more interested and involved with politics. This
in part could be due to the NES including sensation as a part of curiosity (internal sensation).
With a more diverse sample, see Table 2, different results may be seen in the relationship
between political affiliation and curiosity levels as determined by the Johnson-White Scale of
curiosity. Currently, the sample showed to be predominantly (75%) progressive, lacking interest
in politics, and nonreligious. With accurate conservative representation in the sample,

correlations could be greater or less when compared to curiosity.
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The most striking finding about religiousness also came (much like the rest of the
personal factors) when comparing self-report measures to religiousness of participants. All
correlations were negative, showing a potential negative relationship between a participant’s
level of religiousness and level of curiosity. None of the correlations were significant; however, a
negative relationship still existed between each of the four curiosity scores (NES —-TC, MCI -TC,
MCI - DC, and MCI — SC) and a participant’s level of religiousness. Table 2 highlights the lack
of diversity in religiousness among participants as only 17.5% of participants reported any level
of religiousness. Seen in Figure 7, eight participants who claimed a higher level of religiousness
happened to click an abnormal amount of stimuli in the Johnson-White Scale, creating a positive

correlation between religiousness and TC as calculated by the behavioral measure.

Again, more diversity in the sample, more conservative and religious participants, would
help illuminate any potential relationships and the strength of those relationships. Furthermore,
the elimination of a “middle-ground” option in the personal surveys would also challenge
participants to evaluate individual stances more without relying on a safe neutral number (4) on
which to fall back. In political affiliation, almost half of all responses were “4”. A rerunning of
the experiment with a more diverse sample, altered NES surveys to pinpoint epistemic curiosity,
and the altering of personal factor surveys to eliminate a safe “middle-ground” number, should
definitely be pursued to further understand the validity of the Johnson-White Scale and relation
of religiousness and political interest and affiliation to individual curiosity levels. With a
significant relationship between how curious a participant is found to be and academic
performance, the importance of fostering a thirst for knowledge at a young age is key for an
education seeking, academic society. Self-report measures have their own risks and validity

issues associated with relying on participants to relay personal and subjective information such
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as: demand characteristics (pressure to answer in line with what the participant perceives the
researcher wants), the potential for negative affect to alter responses to self-report measures, and
lack of ability to cross reference with an objective source or measurement (Spector, 1994;
Podsakoff & Organ, 1986). A behavioral measure for epistemic curiosity, like the Johnson-White
Scale, can create an objective launch pad for the continuation of cognitive research in regards to

motivation and curiosity.
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Tables and Figures

Table 1 - reported ACT scores of participants

21-25 26-30 31-35
60 60 19

ACT Scores 16-20

(n) participants 5

Table 2 - number of participant responses to each survey option

Personal Factor 1 2 3 4 5 6 7
Political Interest 25 35 48 54 39 9 4
Political Affiliation 3 14 20 65 47 33 30

Religiousness 69 39 32 22
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Table 3 - correlation (r) between established measures of curiosity and novel behavioral
measure of curiosity

Measure NES - TC MCI-TC MCI-DC MCI -SC
TotalC 060 A27 . .170* 138*
DiversiveC 098 .186** 210** 1732
SpecificC 130 .146* 158* 163*
*<0.03 **3p<0.001
*#p<0.01 *#*330<0.0001

Table 4 - correlations (r) between diversive and specific curiosity components

from the MCI and JWS

Specific Measures MCI-DC Diversive C
MCI - SC 52527 173*
SpecificC 158 44 5HRRR
*p<0.05 *#35<0.001

25 0.01 #2335 0.0001

Table 5 - correlation (r) between established measures of curiosity and personal factors of interest

Measure Last ACT Political Interest Political Affiliation Religiousness
NES-TC  -164* 57w 162%* -
Mci-Tc 82 203* 025 _014
MCI-DC -071 -.030 010 -.013
MCI-SC 154 A72* 003 -010
*p20.05 #3235 0.001
*#p<0.01 *3335< 0.0001
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Table 6 - correlation (r) between novel behavioral measure of curiosity and personal factors

Last ACT Political Interest ~ Political Affiiation  Religiousness

TotalC 174* 026 080 140%
DiversiveC | .206* 039 126 025
SpecificC -193* 093 102 092
*p <0.05 #2252 0,001

s2p< 0,01 33352 0.0001

Table 7 - regression coefficient (b) between behavioral measure and personal factors

Measure Last ACT Political Interest ~ Political Affiliation ~ Religiousness

TotalC 042 003 .008 017*
DiversiveC 098 011 034 .008
SpecificC 073 026 024 026
*p<0.05 *#*3p<0.001

*#p<0.01 *##33p< 0.0001
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Figure 1 — Main Screen of Johnson-White Scale

Figure 2 — Breakdown of Tiers in Johnson-White Scale

Some of the first recorded
automated constructs has
been credited to Hero of
Alexandria during the first
century CE. Apparently, he
made numerous inventions
which included an
automaton that could speak.
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" Aristotle speculated in his
Politics (ca. 322 BC, book 1,
'# part 4) that automatons
could someday bring about
human equality by making
possible the abolition of
slavery.
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Today we have autonomous
aerial vehicles and self-
driving cars. Some “robots”
have invaded our homes
with the Roomba or
Honda’s ASIMO.

AS..M.0. s 2 humanoid robot
developed by Honda. Itis
designed to be a multi-
functional mobile assistant.
ASIMO has the ability to
recognize moving objects,
gestures, sounds and faces;
‘which allows it to interact with
humans.

' mig

Diversive Track

Although “drones” are
being used in military,
scientific, and commercial
applications; they are all
being remotely piloted.
Autonomous vehicles are
currently unusable due to
legal and liability issues.
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Figure 3 - NES scores of participants
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Figure 5 - JWS diversive and specific curiosity scores of participants
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Figure 7 - Religiousness vs.Total Curiosity
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