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This study evaluated the factor structure of the Self-Curiosity Attitude-Interest (SCAI) scale. We
conducted analyses of the configural, metric, and scalar factor invariance of the SCAI using data from
three groups of participants with varying levels of fluid intelligence. We also explored the relationship
between fluid intelligence and self-curiosity. The results provided support for the previously identified
two-component factor structure of the SCAI (Aschieri & Durosini, 2015). The factor structure was in-
variant across the different levels of participant intelligence. Furthermore, as expected, regression
analyses did not yield a significant relationship between self-curiosity and fluid intelligence. Limita-
tions of this study and areas for future research are discussed.
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Curiosity is a complex aspect of human behavior as evidenced by its shifting conceptu-
alization over time. In the past, curiosity has been seen either as an unpleasant state, triggered by
unusual stimulations, aimed at reducing cognitive and perceptual incoherence (Berlyne, 1954) or
as a pleasant experience pursued to maintain the organism in an “optimal level of arousal,”
namely one in which research of novelty and anxiety are balanced (Berlyne, 1967). Historically,
curiosity has been characterized as epistemic (related to abstract knowledge), perceptual (con-
nected to sensorial stimuli), specific (focused on a target), or diversive (aimed at maintaining the
subject’s activity) (Berlyne, 1960, 1978). Curiosity is currently viewed as a potential outcome of
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feelings of interest or of feelings of deprivation (Litman, 2005). Kashdan and Fincham (2004) re-
cently found that curiosity comprises both dispositional (trait) and situational (state) components.

The desire and interest in discovering new aspects of one’s own inner world has recently
been identified as a specific aspect of curiosity. Self-curiosity is conceptualized as one’s disposi-
tion about exploring the self and discovering new aspects of its psychological functioning. A new
self-report measure, the Self-Curiosity Attitude-Interest (SCAI; Aschieri & Durosini, 2015; see
Appendix) scale, was developed to assess this phenomenon. The SCAI comprized two factors:
Attitude toward Self-Curiosity, which is a four-item factor (e.g., “The best part of traveling is
what it teaches us about ourselves™), and the three-item Interest in Increasing Knowledge of Self
factor (e.g., “I am not interested in understanding how my past experiences impact my current
life”). The SCAI has acceptable internal reliability (o = .65), good test-retest reliability (r = .78)
and construct validity. The scale partially overlaps, yet is distinct from other related constructs
such as reflection (r = .55), openness to experience (r = .35), and general curiosity (r = .30).
From a clinical point of view, these constructs represent metacognitive traits that enable self-
regulation activities, direct one’s attention toward the inner world, and promote the exploration of
mindful feelings and sensations. Self-curiosity can be thought of as a part of overarching proc-
esses, such as metacognition, but it also has a more focused scope and a more specific aim: in-
creasing knowledge of one’s own psychological functioning.

One aspect of curiosity that could be related to the factor structure and validity of the
scale is intelligence. General intelligence is positively correlated with general curiosity and open-
ness to experience (Powell & Nettelbeck, 2014; Silvia & Sanders, 2010). Although there is a rela-
tionship between intelligence and general curiosity, findings from the psychotherapy literature
suggest that these two client factors could be operating very differently when it comes to treat-
ment-relevant outcomes. On the one hand, processes with similar psychological underpinnings
like self-curiosity are instrumental to the course and positive outcomes of psychotherapy. Psy-
chological mindedness, the “patient’s ability to recognize psychological problems, use psycho-
logical terminology, and acknowledge possible psychological causes” (Barrett, Chua, Crits-
Christoph, Connolly Gibbons, & Thompson, 2008, p. 251), promotes retention in therapy while
awareness and contact with emotion impacts the process and outcome of psychological treatment
(Elliott, Geenberg, & Lietaer, 2004). Further, a client’s openness to emotions and inner experi-
encing appears to benefit treatment outcomes (Bohart & Greaves Wade, 2013), particularly in
experiential and psychodynamic treatment. On the other hand, client intelligence is typically un-
related to psychotherapy outcomes (see, for a review, Bohart & Greaves Wade, 2013). Despite
early results to the contrary (Barron, 1953; Rosenberg, 1954), recent reviews of the psychother-
apy outcome literature exclude intelligence from the list of client characteristics related to treat-
ment success (Garfield, 1994; Lambert, 2013). Thus, fluid intelligence is an appropriate variable
to use when assessing the discriminant validity of the SCAI

Despite promising psychometric properties, the invariance of the factor structure and the
discriminant validity of the SCAI have not yet been evaluated. In this study, we focus on fluid
intelligence, which is defined as flexible thinking and novel problem solving. We evaluated the
factor invariance of the SCAI across three groups of participants with varying levels of fluid in-
telligence and the discriminant validity of the SCAI with respect to intelligence. This study also
addresses the relation between self-reported self-curiosity and intelligence. We expected to find
no association of fluid intelligence with any aspect of self-curiosity.
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METHOD
Participants and Procedure

We administered the SCAI and the short form of the Raven Standard Progressive Matrices
(Bouma, Mulder, & Lindeboom, 1996) to 122 participants recruited through psychology blogs,
commercial mailing lists, and social networks. The participants consented to the study and com-
pleted the two measures online. Participants were entered into a draw to win items such as USB
flash drives, pens, and neck chains. Eighty-six women and 36 men (age: M = 26.86, SD = 6.95)
with an average of 14.93 years of education (SD = 2.98) participated in the study.

Measures

Self-Curiosity Attitude-Interest (SCAI) scale. The SCAI is a seven-item self-report Likert-
type scale (1 = completely disagree, T = completely agree) questionnaire that assesses individual
differences in curiosity about self. The measure has a bidimensional factor structure: Attitude to-
ward Self-Curiosity, referring to the cognitive propensity to explore one’s own psychological
functioning, and Interest in Increasing Knowledge of Self, referring to the emotional and motiva-
tional desire to understand one’s inner world.

Standard Progressive Matrices (SPM). The SPM is a widely used measure of general
mental ability or fluid intelligence (Raven, Raven, & Court, 2000), assessing particularly percep-
tive processes and analogic reasoning (van der Ven & Ellis, 2000). Various shorter versions of
the original 60 items matrices were developed to address the length of the administration. This
study used the 36 items version developed by Bouma et al. (1996) and normed by Van der Elst et
al. (2013). IQ standardized scores were estimated with the software created by Van der Elst et al..

Data Analyses

Analyses were conducted in SPSS, Version 21.0 (2012) and AMOS, Version 21.0
(2012). Preliminary analyses indicated that the distribution of fluid intelligence (IQ) in this sam-
ple resembled a normal curve (M = 98.88, SD = 12.77; Skewness = .39; Kurtosis = .48). We used
the SPM distribution to divide the sample into tertiles, which resulted in three groups with similar
size. Group 1 included 41 participants with IQs between 72 and 92. Group 2 included 41 partici-
pants with 1Qs between 93 and 104. Group 3 included 40 participants with IQs between 105 and
144. Omnibus chi-square tests did not reveal any significant differences among the tertiles con-
cerning gender, age, or employment status. Analysis of variance revealed that participants in
Group 3 had a higher education attainment (M = 16.12, SD = 2.45) compared to those in Group 1
(M =14.71, SD =2.87) and Group 2 (M = 13.97, SD = 3.20), F(2, 119) =5.88, p < .01 (Table 1).

An analysis of measurement invariance was conducted to determine whether the two-
factor structure and single items of the SCAI differed across the three groups (Brown, 2006; Byr-
ne, 2001). We conducted this analysis by testing increasingly restrictive models. Model 1 tested
the equality of the factor structure across groups — a test of configural invariance. Model 2
tested the metric invariance by constraining the factor pattern coefficients to be equal across
groups. Scalar invariance was tested in Model 3 by constraining the intercepts of individual items
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to be equal across groups. Chi-square difference tests were used to test the difference in the fit of
the baseline model compared to a model with the equality constraints added.

Bootstrapping with 1000 iterations was used to test the reliability of the results. Concern-
ing discriminant validity, linear regressions were used to evaluate the relation between the total
score and the two factors of the SCAI and intelligence.

TABLE 1
Sociodemographic variables by group

Group 1 Group 2 Group 3
(N=41) (N=41) (N =40)
Descriptive data n % n % n % $ daf p
Gender 2.99 2 22
Women 32 78.0 25 61.0 29 72.5
Men 9 22.0 16 39.0 11 27.5
Age range 4.31 6 .63
18-25 26 63.4 22 53.7 19 47.5
26-35 13 31.7 16 39.0 18 45.0
36-45 2 4.9 2 4.9 1 2.5
46-65 - - 1 2.4 2 5
Employment status 5.44 6 49
Unemployed 25 61.0 22 53.7 22 55.0
Blue collar 7 17.1 8 19.5 3 7.5
White collar 6 14.6 8 19.5 8 20.0
Self-employed 3 7.3 3 7.3 7 17.5

Note. Chi-square tests were used to assess group differences in gender, age, and employment status.

RESULTS

The total scale of the SCAI showed a good internal consistency (a = .72). Factor 1 and
Factor 2 had alpha coefficients equal to .67 and .72, respectively. Table 2 and Table 3 report in-
ter-item correlation matrix, descriptive data and item-total correlation coefficients for all the sev-
en items of the SCAI in each of the three groups considered.

A confirmatory factor analysis was conducted prior to comparing the factor structure
across the three groups with different IQs to assess the fit of the two-factor solution reported by
Aschieri and Durosini (2015) on the full sample. Results indicated excellent model fit: XZ(IS) =
6.35, }*/df = .49; GFI = .98; RMSEA = .00, 90% CI [.00, .02]; CFI = 1.00; SRMR = .04. CFAs
were also run within each tertile to assess the fit of the model in each group. Results show good
model fit for Group 1: ¥*(13) = 12.97, ¥/df = 1.00; GFI = .92; RMSEA = .000, 90% CI [.00,
.16]; CFI = 1.000; SRMR = .09; Group 2: *(13) = 9.97, ¥/df = .77; GFI = .94; RMSEA = .000,
90% CI [.00, .12]; CFI = 1.000; SRMR = .06; Group 3: y*(13) = 9.25, y/df = .71; GFI = .94;
RMSEA = .00, 90% CI [.00, .11]; CFI = 1.00; SRMR = .09.
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TABLE 2
Inter-item correlations coefficients by group

Item 1 2 3 4 5 6
1. I like to listen to music because it teaches 3
me what I am like as a person
2. The best part of traveling is what it 347 43/.37 3
teaches us about ourselves
3. My favqute movies are those that taught 46/.29/.43 30/.38/.27 _
me new things about myself
4. I select my best friends among those with 39/.37/.15 38/.28/.03 51/.26/.12 3
whom I can grow as a person
5. I am not interested in understanding how 10/29/36  .18/.38/-.00  .33/.32/.17  .37/.14/.12 -
my past experiences impact my current life
6.1 get bored when I'have to talk about my _08/22/29  —10/25.00  .17/.44/13  04.27/25 4813437 -
feelings
7.Tam not interested in understanding what 20/22/36  17/441-09  26/22/.08  25/31/32  .68/46/60  .39/.50/39

motivates my behaviors

Note. Group 1 (N =41), Group 2 (N =41), Group 3 (N =40).
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TABLE 3

Means, standard deviations, descriptive statistics, item-total correlations coefficients by group

Item M SD Skewness Kurtosis Item-tqtal
correlations

I Tlike to listen to music because it teaches 354 o/1 58 1 62/1.63/1.55 _ 43/-40/—45 —.19/.50/.04 37/.45/.59
me what I am like as a person
2. The best part of traveling is what it teaches g ,7s 005 19 | 47/148/126  —.49/-34/-35 —56/—62/-41 35/.55/.19
us about ourselves
3. My favorite movies are those that taught 51/ 51433 | 70/1.42/1.61 —62/.06/-.17 _36/-57/-22 46/.48/35
me new things about myself
4. I select my best friends among those with 5 5y /s 54/5 95 1 49/121/.99 _1.34/-.90/-.74 1.64/.53/.43 52/41/.27
whom I can grow as a person
5.1 am not interested in understanding how

. : . 551/588/6.03  1.57/1.25/1.07  —133/-1.54/-1.88  1.11/2.80/4.97 61/.49/.45
my past experiences impact my current life
?ééi’fgsbored when Thave to talk about my 301 714 68 1.92/1.66/1.57 —38/-.09/-30 —98/-1.31/-.59 13/51/.38
7. Tam not interested in understanding what 5 Jo/s 70/6 00 | 54/1.55/1.02 —1.41/-1.62/-196  1.64/2.19/6.05 56/.55/.45

motivates my behaviors

Note. Items 5, 6, and 7 were reversed. Group 1 (N =41), Group 2 (N =41), Group 3 (N = 40).
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The multigroup confirmatory factor analysis of Model 1 provided excellent fit to the data:
x(39) = 32.18, y/df = .82, p = .77; RMSEA = .00, 90% CI [.00, .04]; CFI = 1.00; Ay’ = 25.83,
Adf =26, p = .47, indicating that the factor structure is invariant across groups. Model 2, with item
factor loadings constrained, also provided excellent fit to the data: y*(49) = 47.64, x/df = 97, p =
.53; RMSEA = .00, 90% CI [.00, .06]; CFI = 1.00; Ay’ = 41.29, Adf = 36, p = .25. Chi-square dif-
ference test results indicated that the parameter constraints introduced in Model 2 did not result in
a significant decrement in model fit compared to the baseline model, indicating that the factor
loadings were invariant across the three groups. For Model 3, the intercepts were constrained to
be equal across groups. Model fit was again excellent: x*(63) = 58.86, x¥/df = .93, p = .62;
RMSEA = .00, 90% CI [.00, .05]; CFI = 1.00; Ay*= 52.51, Adf = 50, p = .38, and this additional
constraint did not result in a significant decrement in fit from the baseline model. The bootstrap
test indicated that only the coefficient of one item (“I select my best friends among those with
whom I can grow as a person”) was not reliable in the configural invariance model in Group 3,
bias corrected 95% CI [-.53, .68], p = .59.

The analysis of linear regression analyses of continuous intelligence scores regressed on
curiosity about self shows that IQ scores were unrelated to the SCAI factor Attitude toward Self-
Curiosity, R* = .00, F(1, 120) = .15, B = .01, p = .70. Intelligence was not significantly related to
participants’ Interest in Increasing Knowledge of Self, but the results were marginally significant,
R* = .03, F(1, 120) = 3.24, B = .04, p = .07. However, the variance accounted for by intelligence
was negligible. Last, overall intelligence was not significantly related to self-curiosity in general,
R*= .01, F(1, 120) = 1.62, p = .06, p = .20.

DISCUSSION

The results of this study offer confirmation of the SCAI’s two-factor solution previ-
ously reported by Aschieri and Durosini (2015). Evidence of factor invariance suggests that
across levels of intelligence factor structures on the SCAI were statistically similar. Metric in-
variance indicates that the strength of the relation between the items on the two subscales, and
their corresponding factor loadings, are equivalent across groups. Lastly, scalar invariance in-
dicates that the observed scores are related to the latent scores across groups, which indicates
that individuals who have the same score on the latent construct would have the same intercept
on the observed variables; in this case, level of intelligence. The results of the regression analy-
sis indicate no relation between intelligence and self-curiosity. Stated differently, the results
suggest that being interested in talking about deep and meaningful topics or being motivated to
understand the origins of one’s own behaviors are not necessarily indicative of intelligence level
in our sample.

CONCLUSIONS
This study focused on two important questions not addressed in previous research: (1) is

the SCALI factor structure identified by Aschieri and Durosini (2015) invariant across levels of
intelligence? and (2) are intelligence and self-curiosity related? Our findings indicated invariance
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across three groups of participants with different levels of IQ. The results also support the dis-
criminant validity of the SCAI concerning intelligence. Intelligence and self-curiosity appear to
be unrelated. These conclusions must be considered tentative for various reasons. Intelligence
was assessed with a test of fluid reasoning, which is a performance-based task, while self-
curiosity was measured via self-report. Therefore, the lack of relation between intelligence and
self-curiosity might be accounted for by the heteromethod-heterotrait principle (Campbell &
Fiske, 1959). Despite the application of bootstrapping, the relatively small sample size of the
three groups, which affects the power to detect group differences and also limits the generaliza-
bility of the findings, the results were robust. Another consideration is that our data collection
procedures did not allow us to examine and control for participants’ motivation and attention dur-
ing administration of the SPM. Further, the SPM is a measure of one aspect of intelligence: non-
verbal reasoning ability. Future research would benefit from examining the relationship between
self-curiosity and verbal or crystalized intelligence.

FUTURE DIRECTIONS

Despite the noted limitations, the results of this study, coupled with previous research on
the SCALI, generate new questions for empirical inquiry. Prior research highlighted a modest cor-
relation between self-curiosity and openness to experience (Aschieri & Durosini, 2015). Open-
ness has consistently been shown to be related to intelligence (Moutafi, Furnham, & Crump,
2006). Hence, future studies need to address the possible indirect effect of intelligence on self-
curiosity, mediated by openness, and even the potential moderating role of openness on the rela-
tionship between these two variables. It could be hypothesized that differing levels of openness
interact with intelligence in relation to self-curiosity.

REFERENCES

Aschieri, F., & Durosini, I. (2015). Development of the Self-Curiosity Attitude-Interest scale. TPM — Test-
ing, Psychometrics, Methodology in Applied Psychology, 3, 327-347. doi:10.4473/TPM22.3.2
Barrett, M. S., Chua, W. J., Crits-Christoph, P., Connolly Gibbons, M. B., & Thompson, D. (2008). Early
withdrawal from mental health treatment: Implications for psychotherapy practice. Psychotherapy:
Theory, Research, Practice, Training, 45, 247-267. doi:10.1037/0033-3204.45.2.247

Barron, F. (1953). Some test correlates of response to psychotherapy. Journal of Consulting Psychology,
17,235-241. doi:10.1037/h0062081

Berlyne, D. E. (1954). A theory of human curiosity. British Journal of Psychology, 45, 180-191.

Berlyne, D. E. (1960). Conflict, arousal, and curiosity. New York, NY: McGraw Hill.

Berlyne, D. E. (1967). Arousal and reinforcement. In D. Levine (Ed.), Nebraska symposium on motivation
(pp. 1-110). Lincoln, NE: University of Nebraska Press.

Berlyne, D. E. (1978). Curiosity and learning. Motivation and Emotion, 2, 97-175. doi:10.1007/BF00993037

Bohart, A. C., & Greaves Wade, A. (2013). The client in psychotherapy. In M. J. Lambert (Ed.), Bergin
and Garfield’s handbook of psychotherapy and behavior change (6th ed., pp. 219-257). Hoboken,
NIJ: Wiley.

Bouma, A., Mulder, J., & Lindeboom, J. (1996). Neuropsychologische diagnostiek: Handboek [Handbook
of neuropsychological assessment]. Lisse, The Netherlands: Swets & Zeitlinger.

Brown, T. A. (2006). Confirmatory factor analysis for applied research. New York, NY: The Guilford
Press.

146



TPM Vol. 23, No. 2, June 2016 Aschieri, F., Durosini, 1.,
139-148 Locatelli, M., Gennari, M.,

© 2016 Cises & Smith, J. D.

SCAI factor structure invariance and
discriminant validity

Byrne, B. M. (2001). Structural equation modeling with AMOS: Basic concepts, applications, and pro-
gramming. Mahwah, NJ: Lawrence Erlbaum.

Campbell, D. T., & Fiske, D. W. (1959). Convergent and discriminant validation by the multitrait-
multimethod matrix. Psychological Bulletin, 56, 81-105.

Elliott, R., Geenberg, L. S., & Lietaer, G. (2004). Research on experiential psychotherapies. In M. J. Lam-
bert (Ed.), Bergin and Garfield’s handbook of psychotherapy and behavior change (5th ed., pp.
493-540). Hoboken, NJ: Wiley.

Garfield, S. L. (1994). Research on client variables in psychotherapy. In A. E. Bergin & S. L. Garfield
(Eds.), Handbook of psychotherapy and behavior change (4th ed., pp. 190-228). New York, NY:
Wiley.

Kashdan, T. B., & Fincham, F. D. (2004). Facilitating curiosity: A social and self-regulatory perspective
for scientifically based interventions. In P. A. Linley & S. Joseph (Eds.), Positive psychology in
practice (pp. 482-503). New Jersey, NJ: Wiley.

Lambert, M. J. (2013). The efficacy and effectiveness of psychotherapy. In M. J. Lambert (Ed.), Bergin
and Garfield’s handbook of psychotherapy and behavior change (6th ed., pp. 169-218). Hoboken,
NIJ: Wiley.

Litman, J. A. (2005). Curiosity and the pleasure of learning: Wanting and liking new information. Cogni-
tion and Emotion, 19, 793-814. doi:10.1080/02699930541000101

Moutafi, J., Furnham, A., & Crump, J. (2006). What facets of openness and conscientiousness predict fluid
intelligence score? Learning and Individual Differences, 16, 31-42. doi:10.1016/j.1indif.2005.06.003

Powell, C., & Nettelbeck, T. (2014). Intellectual curiosity may not incrementally predict academic success.
Personality and Individual Differences, 64, 7-11. doi:10.1016/j.paid.2014.01.045

Raven, J., Raven, J. C., & Court, J. H. (2000). Raven manual: Section 3, standard progressive matrices,
including the parallel and plus version. Oxford, UK: Oxford Psychologists Press.

Rosenberg, S. (1954). The relationship of certain personality factors to prognosis in psychotherapy. Jour-
nal of Clinical Psychology, 10, 341-345.

Silvia, P. J., & Sanders, C. (2010). Why are smart people curious? Fluid intelligence, openness to experience,
and interest. Learning and Individual Differences, 20, 242-245. doi:10.1016/j.1indif.2010.01.006

Van der Elst, W., Ouwehand, C., van Rijn, P., Lee, N., Van Boxtel, M., & Jolles, J. (2013). The shortened
Raven Standard Progressive Matrices: Item response theory-based psychometric analyses and nor-
mative data. Assessment, 20, 48-59. doi:10.1177/1073191111415999

van der Ven, A. H. G. S., & Ellis, J. L. (2000). A Rasch analysis of Raven’s Standard Progressive Matri-
ces. Personality and Individual Differences, 29, 45-64. doi: 10.1016/S0191-8869(99)00177-4

147



TPM Vol. 23, No. 2, June 2016 : Aschieri, F., Durosini, 1.,
139-148 Locatelli, M., Gennari, M.,

© 2016 Cises & Smith, J. D.

SCAI factor structure invariance and
discriminant validity

APPENDIX

Self-Curiosity Attitude-Interest (SCAI; Aschieri & Durosini, 2015) Scale

1. Mi piace ascoltare la musica soprattutto perché mi insegna come sono fatto [I like to listen to music be-
cause it teaches me what I am like as a person]

2. La parte migliore del viaggiare ¢ cid che pud insegnarci su di noi [The best part of traveling is what it
teaches us about ourselves]

3. I film che ho preferito sono quelli che mi hanno fatto scoprire aspetti nuovi di me [My favorite movies
are those that taught me new things about myself]

4. I miei migliori amici sono quelli con cui posso crescere come persona [I select my best friends among
those with whom I can grow as a person]

5. Non mi interessa capire 1’'impatto che le mie esperienze passate hanno su quello che succede oggi nella
mia vita [I am not interested in understanding how my past experiences impact my current life]

6. Mi annoiano i discorsi in cui devo parlare dei miei sentimenti [I get bored when I have to talk about my
feelings]

7. Non mi interessa conoscere cio che sta alla base dei miei comportamenti [I am not interested in under-
standing what motivates my behaviors]
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