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ABSTRACT

The Creative Achievement Questionnaire (CAQ) is widely used to measure the creative achievement
levels of individuals. Previous studies reported a varying range of reliability coefficients for the CAQ.
To this date, no study has investigated the variability in the reliability coefficients of the CAQ. A
random-effects reliability generalization meta-analysis, heterogeneity analyses, and moderator
analyses were conducted in the present study to examine the variability in the reliability coeffi-
cients. The mean alpha value for the total CAQ score was estimated to be .765 (95% Cl: .708-.811).
The Q test (Qs3) = 1716.648, p < .0001) and I? (98.74%) values denoted statistically significant
heterogeneity among the alpha coefficients. These findings indicate that reliability is a property of
CAQ scores and that the reliability of scores changes significantly across samples. The moderator
analyses showed that the reliability coefficients were not impacted by the moderator variables
considered in this study. However, certain moderator variables that were not included in the
analyses may have impacted the reliability coefficients. The findings of the present study imply

ARTICLE HISTORY
Received February 10, 2022

that the CAQ can be used for exploratory research.

Since the first day of COVID-19, people all over the
world have faced different types of new problems that
needed to be solved creatively. Creativity not only makes
it possible for us to overcome unprecedented problems,
such as the ones originating from COVID-19, but also
allows us to deal with less complex challenges in life,
such as planning a weekend with friends. People display
various levels of creative achievement to live a better life.

Carson, Peterson, and Higgins (2005) defined
creative achievement as “the sum of creative products
generated by an individual in the course of his or her
lifetime” (p. 37). Creative products refer to one’s
work that is both original and useful (Barron, 1955;
Mumford, 2003; O’quin & Besemer, 1999; Runco &
Jaeger, 2012; Stein, 1953). This means that — whether
it is a product of an artist, a layperson, a profes-
sional, or a scientist — a creative product must be
unique or novel and must offer some type of func-
tionality or value.

Creative products come in different levels. According
to Kaufman and Beghetto (2009), a product may be an
example of mini-c, little-c, Pro-c, or Big-C creativity.
Different levels of creative products bear different levels
of creative achievements. Hence, researchers exploit
one’s creative products to assess his or her creative
achievements and to determine his or her level of

creativity (Silvia, Wigert, Reiter-Palmon, & Kaufman,
2012). Assessment of creative achievement allows
researchers to examine creativity in different aspects,
such as the domain specificity of creativity (Carson et
al., 2005; Silvia et al., 2012) or the relationship between
creativity and other variables (e.g., intelligence and cul-
ture; Badibanga, 2013; Kaufman, 2009; Polner, Nagy,
Takats, & Kéri, 2015).

Different instruments were developed for the purpose
of measuring creative achievement, including the
Creative Behavior Inventory (Hocevar, 1979), the
Creative Achievement Scale (Ludwig, 1992), the
Lifetime Creativity Scales (Richards, Kinney, Benet, &
Merzel, 1988), and the Creative Achievement
Questionnaire (CAQ, Carson et al., 2005). The results
on Google Scholar show that the CAQ is the most
commonly used instrument. Previous research exam-
ined the CAQ from different aspects, such as internal
structure, predictive validity, internal consistency, and
temporal stability (e.g., Carson et al.,, 2005; Hezel &
Hooley, 2014; Ruiter & Johnson, 2015). However, the
variability in the reliability of CAQ scores has not been
investigated. In an attempt to fill this gap in the litera-
ture, the present study focuses on the variation in the
reliability coefficients that were estimated in different
applications of the CAQ.
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The Creative Achievement Questionnaire

The CAQ is a self-reported checklist that measures the
level of creative achievement in 10 domains (Carson et
al., 2005). Those domains are as follows: visual arts,
music, creative writing, dance, drama, architecture,
humor, scientific discovery, invention, and culinary.
The CAQ is composed of three parts and 96 items in
total.

In Part 1, individuals put a checkmark next to their
perceived talent area(s) (Carson et al., 2005). Thirteen
talent areas are offered, such as music, team sports, and
invention. To score the items, yes-no scoring is used —
note that yes-no scoring is converted to 1-0 scoring for
analysis purposes (i.e., a checkmarked item receives 1
point).

Part 2 consists of 80 items in total. Individuals
respond to eight items for each domain and put a
checkmark next to those items that match their past
achievements (Carson et al., 2005). The first item in
each domain indicates that an individual has no
training, experience, or recognized creative talent in
that domain (e.g., I have no training or recognized
talent in this area; Carson et al., 2005). The eighth
item states that an individual’s creative achievements
were recognized (e.g., published, cited by others,
reviewed, or sold) or criticized nationally (Carson et
al., 2005). If an item is checkmarked, the item num-
ber is awarded as the item score. Some items that are
identified with an asterisk require individuals to spe-
cify the number of times a particular achievement
was displayed (Carson et al., 2005). To compute the
score for those items, the item number is multiplied
by the number of times the achievement was dis-
played. The total CAQ score is the sum of all the
points given to the items in Part 2 and ranges from 0
to an undetermined number with no upper limit.

In Part 3, individuals respond to three items. Each
item is a statement that focuses on a certain char-
acteristic of creative people (i.e., being perceived as
more creative than others and being seen as “having
an artistic temperament” or “an absent-minded pro-
fessor”; Carson et al., 2005, p. 50). These items are
scored in a binary fashion during the analysis (i.e., a
checkmarked item receives 1 point).

The items for each domain are ordered hierarchically,
and each item corresponds to a certain level of creative
achievement (Carson et al., 2005). There is no validated
short version of the CAQ. However, a few studies
focused on certain domains due to the scope of the
research and did not use all the items (e.g., Bojner-
Horwitz, Lennartsson, Theorell, & Ullén, 2015;
Kuckelkorn, de Manzano, & Ullén, 2021; Lu, 2017;

Mosing et al., 2015). Additionally, the first and third
parts of the CAQ were not given to the participants in
some studies (e.g., Zhu, Shang, Jiang, Pei, & Su, 2019).

The CAQ was translated into several languages, such
as German (Diedrich et al., 2018), Italian (Salvi et al,,
2020), and Chinese (Deng, Wang, & Zhao, 2016).
However, only the Chinese version of the instrument
was standardized in a reliability and validity study (see
Zhangqi & Xingli, 2020). The rest of the adaptations were
mere translations (e.g., de Manzano & Ullén, 2018;
Form, Aue, & Kaernbach, 2019; Kéri, 2011; Rahmani,
Moghaddam, & Aarabi, 2020; Vellante et al., 2011;
Wang, Ho, Cheng, & Cheng, 2014).

The purpose of the CAQ is to distinguish “highly
creative from less creative individuals across a variety
of samples and a variety of domains” (Carson, 2001, p.
5). Carson et al. (2005) did not specify for which popu-
lations the CAQ was developed. In the original study
(Carson, 2001), the reliability and validity of scores were
examined with undergraduate and graduate students.
The majority of studies were also conducted with under-
graduate students and adults (e.g., Silvia et al., 2012).
The CAQ was administered to high school students in a
few studies (e.g., Kaufman, 2009). In one study, indivi-
duals as young as 13 years of age were the participants
(Du et al,, 2019). As seen, the target populations of the
CAQ include individuals from the general population.

The reliability and validity of CAQ scores were
examined in different studies. Carson et al. (2005)
addressed validity. Scores on the CAQ and scores on
colleges were correlated to examine predictive valid-
ity. The =zero-order coefficient value was .59.
However, the coefficient value was estimated to be
.65 after aesthetic appeal was controlled. With
regard to convergent validity, CAQ scores were
moderately correlated with openness to experience
(r = .42), flexibility (r = .34), originality (r = .32),
and total divergent thinking score (r = .29). With
respect to discriminant validity, scores on the CAQ
and scores on the Vocabulary and Block Design
subtest of the Wechsler Adult Intelligence Test-
Revised (Wechsler, 1981) had a weak correlation (r
= .14). Finally, Carson et al. (2005) identified a
three-factor structure that explained 48.8% of the
variance. However, the authors tended to make use
of the two-factor structure that explained 33.5% of
the variance because “it [is] useful to employ the
arts versus science dichotomy” (Carson, 2001). The
arts factor includes drama, writing, humor, music,
visual arts, and dance, whereas the science factor
includes invention, science, and culinary domains.
Nevertheless, several studies treated the CAQ as a



single-factor instrument (e.g., Hezel & Hooley, 2014;
Ruiter & Johnson, 2015).

With respect to reliability, Carson et al. (2005)
reported a coefficient value of .81 for test-retest reliabil-
ity. In the same study, Cronbach’s alpha value was
calculated to be .96 for the entire instrument. The
alpha values for the 10 domains ranged from .70 to .87.
Finally, the split-half reliability coefficient of the first 48
items was .92 and for the second 48 items was .91.
Similar reliability coefficients were reported in several
other studies (see Conover, 2015; Ruiter & Johnson,
2015; von Stumm & Scott, 2019). The lowest value was
.19 (Carruthers, 2016) and the highest value was .96
(Ruiter & Johnson, 2015) for the total score.

Purpose of the present study

Previous studies reported a varying range of reliabil-
ity coefficients for the CAQ. To the authors” knowl-
edge, no study has focused on explaining the
variability in the reliability coeflicients of the CAQ.
Evidently, why the reliability coeflicients vary across
samples needs to be examined. This particular exam-
ination can be achieved through the reliability gen-
eralization (RG: Vacha-Haase, 1998) approach (see
Sen, 2022 for an example in creativity). RG analyses
can indicate whether scores on an instrument are
reliable across samples and study characteristics
(Sanchez-Meca et al., 2021). Additionally, the RG
methodology can be used to estimate the overall
reliability coefficient of an instrument and to examine
the variability in the reliability coefficients (Vacha-
Haase, 1998).

One of the purposes of the present study was to
conduct an RG meta-analysis to investigate the variabil-
ity in the reliability of CAQ scores. To achieve this goal,
the pooled score reliability coeflicient was estimated.
Afterward, the relationship between study characteris-
tics and the overall reliability coefficient was examined.
Because most of the studies reported Cronbach’s alpha,
the meta-analysis was conducted with the alpha values.
It should be noted that the alpha values were the ones
calculated across the 10 CAQ domains for the total
score. Additionally, certain characteristics of the samples
(e.g., sample size, mean age) and the instrument (e.g.,
application in different languages) were analyzed to
explore whether those characteristics could explain the
variability in the reliability coeflicients.

Other purposes were to estimate the reliability
induction rate for the CAQ and to compare the
characteristics of the inducing studies with the
reporting ones. The majority of the studies either
reported the reliability coefficients estimated in
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previous studies or mentioned no reliability coeffi-
cient for the CAQ. The former is known as reliability
induction by report, whereas the latter is known as
reliability induction by omission (Sanchez-Meca et
al., 2021). Both types of induction are questionable
because reliability is treated as a fixed property of test
scores when no reliability coefficient is estimated for
a sample. In order to examine reliability induction,
previous studies on the CAQ were categorized based
on reporting, mentioning, and omitting Cronbach’s
alpha.

The research questions of the present study are as
follows:

(1) What is the overall reliability coefficient of CAQ
scores?

(2) How does the overall reliability coefficient change
as a function of study characteristics?

(3) What are the rates for reliability induction by
report and by omission of the CAQ?

(4) What are the characteristics of the inducing stu-
dies compared to those that reported Cronbach’s
alpha?

Method
Selection criteria

The authors conducted an internet search to find all
available empirical studies that used the CAQ.
Because there is no validated short version of the
CAQ, studies that used the original version were
considered. Some studies did not use all 96 items,
but the alpha coefficients reported by those studies
were also included in the analyses (see Table 2 for
the number of items in each study). Some studies
were not written in English, and they were
excluded. In essence, studies that were empirical
and written in English were selected for inclusion.
Studies that had been conducted since 2005 were
obtained. This specific year was chosen because
2005 was the year when Carson et al. (2005) pub-
lished the article on the CAQ.

We aimed to conduct a reliability generalization
meta-analysis for temporal stability and internal
consistency. Thus, the test-retest, split-half, and
Cronbach’s alpha reliability coeflicients were con-
sidered. However, the test-retest and split-half relia-
bility coefficients were reported by only one study.
Thus, only the alpha values were used to conduct
the analyses. There was no restriction with respect
to the characteristics (e.g., age, gender, ethnicity,
and location) of the samples for inclusion.
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Search strategies

The internet search was conducted in the following
databases: PsycARTICLES, Proquest, PsycINFO,
ERIC, Web of Science, and Academic Search
Complete. Additionally, Google Scholar was exploited
to access additional studies that were not available in
these databases. The strings used were “Creative
Achievement Questionnaire,” “CAQ,” and “CAQ
and Carson, Peterson, and Higgins.” “Creativity
Achievement Questionnaire” was also used because
several researchers mistakenly used this string in
their papers. These strings were searched in the
entire paper, including the title, abstract, and main
text.

In addition to the previously mentioned databases
and Google Scholar, four highly reputable journals
were scanned for additional studies. Those journals
were Creativity Research Journal, Journal of Creative
Behavior, Thinking Skills and Creativity, and
Psychology of Aesthetics, Creativity, and the Arts. As
of January Ist 2022, the internet search listed 2731
papers that mentioned the CAQ - note that this
number includes books, duplicates of the same
papers, and non-English studies as well (see
Figure 1).

Data extraction

After the books, duplicates, and non-English studies
were removed, 759 studies (articles, theses, or disser-
tations) remained. We skimmed all 759 studies and
detected that the CAQ was used in 257 studies. The
rest of the studies did not use the CAQ and just cited
the original study (Carson et al., 2005). Therefore,
the remaining 502 studies were excluded.

Not all 257 studies reported reliability coefficients.
Only 37 studies estimated and reported reliability
coefficients. Two studies (Ahmetoglu, 2014; Silvia,
Kaufman, Reiter-Palmon, & Wigert, 2011) were con-
ducted with the same sample as another study that
used the CAQ. Three studies focused on one domain
and used a very low number of items (Chai & Fan,
2016; Du et al.,, 2019; Onwe, 2019). Thus, those
studies were excluded as well. Several studies either
reported the reliability coefficients estimated in pre-
vious studies or mentioned nothing about the relia-
bility of CAQ scores. These were coded as induction
by report and induction by omission, respectively. It
should be noted that the inducing studies were also
excluded, as suggested by Sanchez-Meca et al. (2021).

We sent an e-mail to the corresponding authors of
the inducing studies. The majority of the corresponding

Records identified through
database searching
(n =1577)

Records identified through
cited by searching
(n = 1036)

Additional records identified
through key journals
(n =118)

l

l

All Records
(n =2731)

l

l

Records screened
(n =759)

Records (books, duplicates, and non-English

papers) excluded
(n = 1982)

|

Full-text empirical manuscripts
accessed for eligibility
(n =759)

Full-text empirical manuscripts excluded for just
mentioning and not using the CAQ in the study

(n = 502)

|

Full-text empirical manuscripts
applying the CAQ in the study
(n =257)

Full-text empirical manuscripts excluded from the
meta-analysis due to the absence of the alpha, a

low alpha value, or a low item number
(n = 224)

|

|

Full-text empirical manuscripts
included in the meta-analysis
(n =33)

Reliability induction by report (n = 64)
Reliability induction by omission (n = 156)
Others (n = 4)

Figure 1. REGEMA flow diagram.



Table 1. Coding system for studies.
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Label Type Coding method

Study ID Cat. Arbitrary ID assigned to each sample within a study

Authors Cat. Authors’ surnames noted

Year Cont. Publication year noted

Title Cat. Title of the study noted

Publication type Cat. 0 = for non-published (i.e., thesis); 1 = published (i.e., article)
Number of items Cont. Number of CAQ items used as a sole scale

Test version Cat. 0 = Long (96 items); 1 = Reduced (<96 items)

Sample size Cont. Valid sample size for the internal consistency estimate

Alpha estimate Cont. Cronbach’s alpha coefficient

Mean age Cont. Average age (in years) reported for the sample

Age SD Cont. Standard deviation of the age (in years) reported for the sample
Gender Cont. Proportion of females to total sample size

Continent Cat. 0 = North America; 1 = Europe; 2 = Asia

Country Cat. 0 = sample collected in another country; 1 = sample collected in the U.S.
Language Cat. 0 = non-English; 1 = English.

Population type Cat. 0 = general; 1 = students

Education level Cat. 0 = graduate; 1 = undergraduate; 2 = high school; 3 = mixed
Culture Cat. 0 = Western; 1 = Eastern

Ethnicity Cat. 0 = Caucasian; 1 = Asian; 2 = Mixed

Note. CAQ = Creative Achievement Questionnaire; Cat = categorical; Cont = continuous

authors did not e-mail back or responded that they
could not calculate and share the reliability coefficients.
Five of the corresponding authors shared their estima-
tions. This process yielded an additional five reliability
coefficients. Overall, 37 studies whose reliability coeffi-
cients were obtained were considered for the analyses.

Reliability estimate

In this RG study, Cronbach’s alpha was considered
for the analyses as it was reported in the majority of
the samples (89.48%). The rest of the studies (Balta,
Suboti¢, & Pavicevié, 2019; Carson et al., 2005;
Lebuda, Zielinska, & Karwowski, 2021) reported dif-
ferent reliability indices, including the test-retest
(2.63%), Omega (2.63%) and H (5.26%) coefficients.
A separate meta-analysis could not be conducted for
each type of reliability coefficient due to a low num-
ber of coefficients. Therefore, only 35 alpha coeffi-
cients obtained from 34 studies were retained for the
RG analyses. One study (Carruthers, 2016) reported a
small alpha value (.186) that can be considered an
outlier. Thus, the final sample included 34 alpha
values after the outlier was excluded.

Earlier studies have shown that most of the relia-
bility indices have a highly skewed distribution.
Thus, we transformed the alpha values to Bonett’s
(2002) T-values. We used the formula L; = In(1-|
a;|) to normalize the distribution and stabilize the
sampling variance.

Statistical analyses

The possibility of publication bias and other types
of biases were assessed before proceeding to the
main analyses. Egger’s regression test (Egger,
Smith, Schneider, & Minder, 1997) as well as Begg
and Mazumdar’s rank correlation test (Begg &
Mazumdar, 1994) were used to investigate publica-
tion bias - statistically non-significant p-values
indicate the lack of publication bias. In addition,
fail-safe N numbers proposed by Rosenthal (1979)
and Rosenberg (2005) were calculated - high Ns
indicate the lack of publication bias. A funnel plot
was also created to detect whether the alpha coeffi-
cients had a symmetrical shape - the symmetrical
funnel plot indicates the lack of publication bias.
We also identified reliability induction by omission
and induction by report, as recommended in the
REGEMA checklist (Sdnchez-Meca et al., 2021).

To obtain the pooled mean of the alpha coefficient, a
random-effects RG meta-analysis (Vacha-Haase, 1998)
was conducted with inverse variance weights. The het-
erogeneity among the alpha coefficients was checked
with Q-statistics and I* values. Statistically significant
Q-statistics and large I* values (>75%; Higgins,
Thompson, Deeks, & Altman, 2003) indicate
heterogeneity.

The characteristics of the sample, instrument, or
research affect the reliability coefficients in a study.
Thus, certain moderator variables were considered in
the present study (see Table 1 for the coding system).
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Table 2. Summary of the 33 included studies with 34 reliability coefficients.

Education  Female Mean Age
ID Author(s) k N a Country Popl. Lang. level % Age SD Ethnicity
1 Carson et al., 2005 96 117 .960 US Students English Undergad 4350 20.10 1.60 Mixed
2 Kaufman, 2009* 96 177 .740 England Students English Undergrad 67.70 Mixed
3 Shelton, 2010* 96 155 .540 US General  English 61.30 42.15 12.96 Mixed
4 Keri, 2011 80 111 .830 Hungary General  Hungarian 4144 4160 870 Caucasian
5 Ofili, 2011* 96 122 .710 US Students English mixed 5492 2346 4.64 Mixed
6 Silvia et al.,, 2012 96 848 .600 US Students English Undergrad 76.00 2290 6.63 Mixed
7 Silvia & Nusbaum, 2012 9 188 .820 US Students English Undergrad 73.94 Mixed
8 Lucas, van der Wijst, Curseu, & 40 1543 .625 Netherlands Students Dutch mixed 74.60 1779  1.50 Caucasian
Looman, 2013
9 Hezel & Hooley, 2014 96 80 .470 US General  English 5750 2640 11.30
10  Conover, 2015% 96 833 .810 US General  English 52.70 3430 13.01 Mixed
1 Dostal et al.,, 2015 70 1112 .650 Czech Rep. Students Czach mixed 75.18 2277  2.12 Caucasian
12 Ruiter & Johnson, 2015 96 297 .960 US Students English Undergrad 67.20 Mixed
13 Ahmetoglu et al., 2015 72 210 .760 UK General  English 55.71 222 0.80 Caucasian
14 Deng et al, 2016_1 32 193 .840 US Students English Undergrad 59.90 2146 137 Caucasian
15 Deng et al., 2016_2 32 185 .870 China Students Chinese Undergrad 68.50 2267 242 Asian
16 Diedrich et al., 2018 96 541 .647 Austria General  GermanEnglish 67.20 26.77 Mixed
17  Forgeard & Benson, 2017 96 512 .548 US Students English Undergrad 6450 1896 0.78 Mixed
18  Grohman, lvcevig, Silvia, & 96 131 .580 US Students English Undergrad 64.88 1937 1.85 Mixed
Kaufman, 2017
19  Willard, 2017* 72 209 .736 US Students English Undergrad 76.55  19.48 Mixed
20  Falavarjani, 2018 96 328 .640 Malaysia Students Persian Grad 4200 32,00 5.73 Middle
East
21 Han et al., 2018 96 286 .719 China Students Chinese Undergrad 50.34  20.00 Asian
22 Salvi et al., 2020 96 153 .460 ltaly Students Italian Undergrad 62.09 2480 4.90 Caucasian
23 Specker et al,, 2018 93 668 .600 Austria Students German Undergrad 68.70  23.85 9.20 Caucasian
24 Mendes et al., 2019 96 79 .670 Germany General German 4845 34,00 16.00 Caucasian
25 von Stumm & Scott, 2019 96 128 .920 UK General  English 57.81 29.51 8.60 Mixed
26 Sutu, Serrano, Schultz, Jackson, & 70 1344 810 US Students English Undergrad 68.00 19.52  2.04 Mixed
Damian, 2019
27 Zhu et al,, 2019 64 588 .880 China Students Chinese High school 69.04 16.56 0.70 Asian
28 Duan et al., 2020 96 70 .716 China Students Chinese Undergrad 0.00 19.24 138 Asian
29  Loh &Lim, 2020 96 104 .683 Singapore  Students Undergrad 61.54 21,60 1.70 Asian
30 Rodet, 2021 9% 111 .710 US General  English 57.00
31 Jacops et al., 2021 96 559 .700 Netherlands Students Dutch and Undergrad Caucasian
English
32 Lebuda et al., 2021 96 1669 .760 Poland General  Polish 63.00 56.00 0.00 Caucasian
33 Patil, Madathil, & Huang, 2021 96 53 .910 Taiwan General  Chinese 4500 43.00 Asian
34 Verger et al., 2021 47 168 .780 France General  French 81.55 35.10 13.82 Caucasian

Note. k = number of items; N = sample size; a = Cronbach’s alpha; *thesis. Popl. is population. Lang. is language.

Because different numbers of items were administered
in previous studies, item number was one of the mod-
erator variables. The R package “metafor”
(Viechtbauer, 2010) was used for the analyses, includ-
ing the reliability generalization meta-analysis (Vacha-
Haase, 1998) as well as the heterogeneity, moderator,
and publication bias analyses.

Results
Description of the characteristics of the studies

Thirty-four coefficient alpha values obtained from 33
studies were included in the RG analyses.
Characteristics of those studies are presented in
Tables 2 and 3. As shown in Table 2, the years of
studies ranged from 2005 to 2021. The selected stu-
dies consisted of journal articles (85.30%) or theses
(14.70%). The studies were conducted in several
countries, including the U.S. (41.20%), China

(11.80%), the UK (8.80%), Netherlands (5.90%),
Austria (5.90%), Czech Republic (2.90%), France
(2.90%), Germany (2.90%), Hungary (2.90%), Italy
(2.90%), Malaysia (2.90%), Poland (2.90%),
Singapore (2.90%), and Taiwan (2.90%). The studies
were conducted in three continents: Asia (20.60%),
Europe (38.20%) and North America (41.20%). The
studies can be categorized as East (20.60%) and West
(79.40%) in terms of culture. The ethnicities of the
samples were Asian (18.75%), Caucasian (34.38%),
Middle Eastern (3.12%), and mixed (43.75%).

In total, there were 13,872 participants (M = 408,
SD = 437.58). The mean age of the participants ranged
from 16.56 to 56.00 (M = 26.97, SD = 9.55). The standard
deviation of the participants’ age was between 0 and 16
(M = 5.54, SD = 4.95). The percentages of females ranged
from 0 to 81.55 (M = 59.93, SD = 15.06). The participants
were either students (64.70%) or individuals from the
general population (35.30%). The educational levels of
the student samples were undergraduate (77.27%),



Table 3. A summary of study characteristics of the included
studies.

k %

Publication type (n = 34)

Article 29 85.30

Thesis 5 14.70
Test length (n = 34)

96-item 23 67.60

<96-item 11 3240
Country (n = 34)

us 14 58.80

Non-US 20 41.20
Continent (n = 34)

Asia 7 20.60

Europe 13 38.20

North America 14 41.20
Culture (n = 34)

East 7 20.60

West 27 79.40
Language (n = 33)

English 17 51.52

Non-English 14 4242

Mixed 2 6.06
Population type (n = 34)

General 12 35.30

Students 22 64.70
Education level (n = 22)

Undergraduate 17 77.27

Graduate 1 4.55

High school 1 4.55

Mixed 3 13.63
Ethnicity (n = 32)

Asian 6 18.75

Caucasian 1 34.38

Middle East 1 3.12

Mixed 14 43.75

M sD

% of females (n = 33) 59.93 15.06
# of items (n = 34) 84.71 19.99
Sample size (n = 34) 408.00 437.59
Mean age (n = 28) 26.97 9.55
Age SD (n = 24) 535 4.93

graduate (4.55%), high school (4.55%), and mixed (i.e.,
high school and university students; 13.63%).

The English version of the CAQ was administered in
51.52% of the studies. Translated versions, including
Chinese, Czech, Dutch, French, German, Hungarian,
Italian, Persian, and Polish versions, were used in the
rest of the studies (48.48%). The number of items used
in 34 CAQ applications ranged from 32 to 96 (M
= 84.71, SD = 19.99). Sixty-eight percent of the studies
used the full version, whereas 32% of the studies
excluded certain items. The CAQ was treated as a
multi-factor instrument in six studies, and therefore, a
separate alpha coefficient was estimated for each factor —
note that only the highest alpha coefficient was included
in the analyses.

Estimate of pooled reliability

The mean reliability value of the raw alpha coefficients
was .725 (SD = 0.131, median = .717). The pooled
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Figure 2. Stem and leaf plot of raw alpha values.

estimate indicates sufficient internal consistency for the
CAQ. A stem and leaf plot for the raw alpha coefficients
is presented in Figure 2. As shown in Figure 2, the lowest
alpha value was .46 and the highest value was .96.
Twenty-one samples reported reliability coefficients
higher than .70. This finding indicates that CAQ scores
were adequately reliable in 62% of the samples
(O’Rourke, Hatcher, & Stepanski, 2005).

The random-effects model analyses were conducted
with the transformed alpha values (i.e., Bonett, 2002
transformation). The pooled transformed coefficient
alpha value was estimated to be .765 (95% CI: .708-
.811 and PI. .167, .934) and found to be statistically
significant (p < .001). The average transformed reliabil-
ity coeflicient was slightly higher than the mean of the
raw reliability coeflicients. The result of the Q test
(Q@3) = 1716.648, p < .0001) showed statistically signifi-
cant heterogeneity among the alpha coefficients. The I*
value was 98.74% and indicated a high amount of het-
erogeneity in the reliability estimates. The variability in
the alpha coefficients can also be seen in the forest plot
(see Figure 3).

Relationship between the moderating variables and
reliability estimate

Differences among the subgroups were examined with
the analog to the ANOVA approach. The subcategories
of the nine categorical variables are presented in Table 4.
As seen in Table 4, none of the categorical variables
(publication type, continent, country, culture, ethnicity,
language, population type, education level, and test ver-
sion) explained a statistically significant amount of
variability in the reliability estimates (p > .05). The
statistically non-significant p-values showed the lack of
heterogeneity in the reliability estimates among the sub-
groups. It should be noted that statistically non-signifi-
cant results may occur due to unevenly distributed cells.
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Study Alpha [95% CI]
Carson et al., 2005 _1 - 0.96 [0.95, 0.97]
Kaufman, 2009 - 0.74 [0.68. 0.79
Shelton, 2010 i 0541042 063
Keri, 2011 - 0.83[0.78, 0.87]
Ofili, 2011 - 0.7110.63,0.78
Silvia et al_, 2012a [ 0.60[0.56, 0.64
Silvia et al., 2012b HH 0.8210.78,0.85
Lucas et af_, 2013 | 0.62 [0.60, 0.65
Hezel ve Hooley, 2014 —a— 0.470.27, 0.61
Conover, 2| W (0.8110.79, 0.83
Dostal ef al. 2015 ] 0.65[062, 0.68
Ruiter et al., 2015 HEH 0.96 [0.95, 0.97]
Ahmetoglu et al_, 2015 HEH 0.76 [0.71, 0.80]
Deng et al., 2016 1 I 0.84 [0.80, 0.87
Deng et al., 2016_2 i 0.87[0.84,0.89
Diedrich et al. 2077 HIH 0.65[0.60, 0.69
Forgeard and Benson 2017 i 0.55[0.49, 0.60
Grohman et al_, 2017 - 0.58 [0.46, 0.67]
Willard, 2017 i 0.74[0.68,0.78
Falavarjani, 2018 HIH 064 [0.58, 0.69
Han et al. 2018 HEH 0.72[067,0.76
Selviet al., 2018 i 0.46 [0.32, 0.57]
Specker et al. 2018 [ 0.60 [0.55, 0.64
Mendes et al., 2019 = 0.67 [0.55,0.76
Stumm et al_, 2019 = 0.92[090,094
Sutu et al.2019 ] 0.8110.79, 0.82
Zhuetat, 2019 . 0.88 [0.87,0.89
Duan et al. 2020 —a— 0.72 [0.60, 0.80
Loh et al, 2020 - 0.68[0.58,0.76
Rodet, 2020 —— 0.7110.62,0.78
Jacops, 2021 [ ] 0.70[066,0.73
Lebuda et al., 2021 n 0.76[0.74,0.78
Patil et al., 2021 —— 091[087,094
Verger et al., 2021 i 0.78[0.73,0.82
RE Model - 0.76 [0.71, 0.81]
I I I |
0 063 0.86 0.95 0.98
Cronbach's alpha
Figure 3. Forest plot for Cronbach’s alpha values.
Table 4. The results of categorical moderators (Analog to the ANOVA).
Variable Category k 95%CI Qs df p
Publication Type Published 29 7720 [.7110, .8201] 425 1 515
Non-published 5 .7200 [.5048, .8417]
Continent Asia 7 7992 [.6734, .8766] 1.200 2 .549
Europe 13 7273 [.6115, .8087]
S. America 14 7789 [.6887, .8429]
Country UsS. 14 7789 [.6887, .8429] 0.207 1 .649
non-U.S. 20 .7548 [.6735, .8158]
Culture East 7 7992 [.6741, .8763] 0.509 1 A75
West 27 7553 [.6875, .8085]
Ethnicity Asian 6 8184 [.6934, .8924] 2.408 2 299
Caucasian 1 7157 [.5831, .8061]
Mixed 14 .7963 [.7140, .8549]
Language English 17 .7885 [.7086, .8465] 0.4608 1 497
non-English 14 .7505 [.6447, .8248]
Population type General 12 7674 [.6895, .8202] 0.004 1 947
Students 22 7637 [.6624, .8397]
Education level Undergraduate 17 7748 [.6847, .8391] 0.338 1 561
Other 5 7226 [.4856, .8504]
Test version 96-item 23 7577 [.6833, .8146] 0.152 1 696
Reduced 1 7793 [.6758, .8498]

Note. k = number of alpha coefficients, C/ = confidence interval, df = degrees of freedom.



Table 5. The results of continuous moderators (meta-regression).
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Moderator Variable k b; SE p R? Qe

Year 34 —0.005 0.0288 .3878 .001 1698.122%*
Mean of the age (in years) 28 0.0008 0.0126 7233 .001 1157.457%*
SD of the age (in years) 24 —0.0219 0.0269 4163 .001 1120.807**
Female % 33 —0.0011 0.0078 5358 .001 1622.919%*

Note. k = number of alpha coefficients; b; = unstandardized regression coefficient; SE = standard error; R? = proportion of variance
explained; Qg = statistic to test for residual heterogeneity, **p < .001

The effects of the continuous variables (year, female
proportion, mean age, and SD of mean age) on the alpha
coeflicients were examined with the meta-regression
approach. The results are presented in Table 5. The
meta-regression analyses showed that none of the vari-
ables were statistically significant predictors of the trans-
formed alpha coefficients (p > .05).

Publication bias

The publication bias was assessed with a number of
methods, including the fail-safe N method, Egger’s
regression test, and Begg and Mazumdar’s rank correla-
tion test. The traditional fail-safe N (Rosenthal, 1979)
and Rosenberg’s (2005) fail-safe N values were found to
be 131,832 and 109,635, respectively. These values were
larger than 5k+10 (i.e., 180) and indicated the lack of
publication bias. Kendall’s T between the coefficient
alpha values and the corresponding standard errors
was positive (.130) and statistically non-significant (p
=.288) based on Begg and Mazumdar’s rank correlation
test. In addition, the intercept of Egger’s regression was
found to be 1.273 with a statistically non-significant p-
value (.327) based on a regression test for funnel plot

asymmetry. The statistically non-significant p-values
from these two tests indicate the lack of publication
bias. The funnel plot for the alpha coefficients and stan-
dard errors is illustrated in Figure 4. As shown in Figure
4, the funnel plot has a slightly asymmetrical shape.
These results indicate that publication bias was not a
serious threat.

Reliability induction

To estimate the reliability induction rate, the studies
were categorized based on estimating, reporting, and
omitting reliability coefficients. Reliability coefficients
were estimated in only 42 studies. It should be noted
that nine studies were excluded from the analyses. Sixty-
four studies relied on the reliability estimations of other
studies — primarily the study conducted by Carson et al.
(2005). One hundred and fifty-six studies mentioned
nothing about reliability at all. The total reliability
induction rate was 85.60%. The rate of reliability induc-
tion by report was 29.10%, whereas the rate of reliability
induction by omission was 70.90%.

In the present study, only the studies that reported
Cronbach’s alpha for CAQ scores were included in the
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Figure 4. Funnel plot for Cronbach'’s alpha values.
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Table 6. Results of comparing the means of studies that induce and report reliability.

Inducing Reporting

Variable Mean(SD) Mean(5D) t p d

Mean age (years) 26.76(9.37) 24.15(6.87) 1.292 .198 0.396
n = 173 ng = 23

SD of age (Years) 5.37(3.89) 4.81(4.08) 0.616 539 0.143
n =130 ng = 22

Female percentage 59.27(16.95) 62.12(9.57) -1.269 210 -0.175
n = 190 ng = 26

Note. n; and ng = sample sizes of inducing and reporting studies, respectively. t = t-test for comparing two means.
p = probability level associated to the t-test. d = standardized mean difference.

analyses. However, the characteristics of the inducing
studies were also examined. Several variables, including
publication year, publication type (published vs. unpub-
lished), country, population, language, level of educa-
tion, ethnicity, female proportion, and mean and SD of
the sample age, were considered to examine the indu-
cing studies.

The percentages were calculated for the categorical
variables (e.g., publication type, country, and ethnicity).
The publication year of the studies ranged from 2006 to
2021. The studies consisted of journal articles and book
chapters (73.30%) or unpublished studies (26.70%),
including theses, reports, and proceedings. The studies
were conducted in several countries, including the U.S.
(50.30%), the UK (7.50%), Canada (5.50%), Italy
(5.50%), Netherlands (5.00%), Poland (4.00%), Mixed
(4.00%), Germany (3.00%), China (2.50%), Sweden
(2.50%), Hungary (2.00%), Taiwan (1.50%), Australia
(1.50%), South Africa (1.00%), Austria (0.50%), Hong
Kong (0.50%), India (0.50%), Indonesia (0.50%), Ireland
(0.50%), Japan (0.50%), Russia (0.50%), and Switzerland
(0.50%). The studies were conducted in different con-
tinents: Asia (6.00%), Europe (31.50%), North America
(55.80%) and others (6.70%). The ethnicities of the
samples were Asian (5.70%), Caucasian (39.10%), and
mixed (55.20%). The participants of the studies were
students (49.00%), individuals from the general popula-
tion (21.70%), and mixed (29.30%). The educational
levels of the student samples were undergraduate
(89.60%), graduate (2.10%), high school (5.20%), and
mixed (i.e., high school and university students;
3.10%). The English version was administered in 70%
of the studies, whereas translated versions (e.g., German,
Chinese, Dutch, Italian, and Polish) were used in the rest
of the studies (30%).

The characteristics of the inducing studies and
reporting studies were compared by means of the ¢-test
for the continuous variables (e.g., the means and SDs of
the sample age, the percentage of females). The results
are presented in Table 6. As seen, no statistically signifi-
cant differences were found for any of the study
characteristics.

Discussion

The present study has four objectives: a) estimating the
overall reliability coefficient of CAQ scores; b) investigat-
ing the impact of certain moderator variables on the
reliability coefficients; c) examining the reliability induc-
tion rate for the CAQ; and d) comparing the character-
istics of the inducing studies with the reporting ones. An
RG meta-analysis was conducted to address the first two
objectives. To address the last two objectives, the studies
were first identified based on estimating, reporting, and
omitting the reliability coefficients. Then, the reliability
induction rates were estimated, and the characteristics of
the inducing studies were examined.

The average alpha value estimated in the present
study (.765) is considerably lower than the alpha coeffi-
cient reported by Carson et al. (.960; 2005).
Nevertheless, the average reliability coefficient is within
the acceptable range (O’Rourke et al., 2005). The CAQ is
therefore appropriate to be used in exploratory research
(Sdnchez-Meca et al., 2021). The average reliability coef-
ficient indicates that the standard error of measurement
involved in CAQ scores is high and that total scores are
not as accurate as needed for high-stakes assessment (i.
e., identification of creatively gifted students or impor-
tant classification of individuals).

The range of the alpha values indicates that the relia-
bility of CAQ scores is sample-dependent. To address
this issue, the residual heterogeneity was examined. The
variability in the reliability coeflicients was high
(I* = 98.74%). This amount of variance indicates that
the reliability of CAQ scores varied significantly across
different applications. The residual heterogeneity
implies that a reliability coefficient estimated in one
sample cannot be generalized to another sample and
that certain characteristics of a sample and/or the CAQ
impact the reliability of scores. Thus, researchers should
not depend on the reliability estimations of other studies
and should compute a reliability coeflicient for each
application.

The variability in the reliability coefficients indicates
that some moderator variables affect the reliability of



CAQ scores. Thus, nine continuous and four categorical
variables were further examined. Interestingly, none of
those variables contributed significantly to the predic-
tion of the overall alpha coeflicient. However, this find-
ing is not always necessarily due to low statistical power
that originates from invariant alpha values
(Onwuegbuzie & Daniel, 2002). When no moderator
variable significantly impacts the reliability coefficient,
the reliability of scores is considered robust against
different applications of the same instrument with
respect to those variables (Botella, Suero, & Gambara,
2010). In other words, this type of result may be an
indication of the stability of scores on the instrument.
Based exclusively on the findings of the present study,
we can conclude that the reliability of CAQ scores is
stable across sample characteristics and test administra-
tion types examined in our study.

Thus, the CAQ can be used with samples that are
diverse in age and gender. This point is supported for
gender. The literature is filled with evidence against the
impact of gender on creative performance (see Baer &
Kaufman, 2008; Campos, Lopez, Gonzales, & Perez-
Fabello, 2000; Chan et al., 2001; Costa, Terracciano, &
Mccrae, 2001; Kaufman, 2006).

The CAQ has been in use for nearly 20 years. Since its
development, the CAQ has not been revised and has
been regarded as a reliable instrument. The results of
the publication year support this conclusion. The CAQ
still provides reliable scores.

The findings of the present study suggest that the
CAQ can measure creative achievement with a similar
level of reliability across cultures, education levels, eth-
nicities, and countries. Several studies supported this
conclusion. Although people from different cultures dis-
play different creative performances (Saeki, Fan, & Van
Dusen, 2001), findings of previous studies indicate that
the view of creativity is quite similar across cultures (see
Chen et al., 2002; Kaufman, Baer, & Gentile, 2004; Niu &
Sternberg, 2001; Rudowicz, 2003). This point may be an
important reason why the reliability of CAQ scores is
not significantly different across cultures, countries, and
ethnicities.

However, the inconsistency between the results on
residual heterogeneity and the results on the moderator
variables presents a different picture. It is unexpected to
estimate statistically significant heterogeneity in the
reliability coeflicients but to have all the moderator
variables statistically non-significant. There are some
potential reasons for obtaining such heterogeneity. The
first reason is reliability induction. It should be noted
that the total induction rate for the CAQ (85.60%) is
higher than the average induction rate mentioned in the
literature which is 78.6% (Sdnchez-Meca et al., 2015).

CREATIVITY RESEARCH JOURNAL 11

Reliability induction directly impacted the number of
studies included in this RG meta-analysis. The number
of alpha values (N = 34) included in the analyses was
enough to obtain interpretable results. However, the low
sample size possibly increased the amount of error
involved in the results and prevented model develop-
ment. This situation may have produced nonsignificant
results with respect to the moderator variables. In other
words, it is likely that the present study lacks the power
to detect the impact of the moderator variables due to
reliability induction. However, it should be noted that
the characteristics of the inducing studies are similar to
the reporting studies.

Reliability induction is a highly discouraged practice.
The reason is that reliability induction may lead to both
overestimation and underestimation of the overall relia-
bility coefficients in RG meta-analyses (Sanchez-Meca et
al., 2021). Additionally, when studies do not estimate
reliability coefficients, certain moderator variables that
should be included in RG analyses and that may signifi-
cantly impact the average reliability coefficient are over-
looked. Finally, reliability induction implies that
reliability is an attribute of an instrument and does not
change across different administrations of the same
instrument (Sdnchez-Meca et al., 2021).

There are some reasons why a relatively low number
of studies estimated reliability coefficients for CAQ
scores. One possible reason is publication bias
(Sanchez-Meca et al., 2021). Some researchers may
have estimated low reliability coefficients and therefore,
may have preferred not to report the coeflicients.
Nevertheless, it should be noted that our analyses do
not indicate publication bias for the CAQ. Another
reason may be the assumption that reliability is a prop-
erty of CAQ scores and does not change across sam-
ples. One other potential reason is the dimensionality
of the CAQ. It is likely that several researchers chose
not to estimate Cronbach’s alpha for the CAQ asitis a
multi-factor instrument - note that previous studies
found that multi-factor (two-factor or three-factor)
models had better model-data fit than the single-factor
model (e.g., Balta et al.,, 2019; Carson et al., 2005). In
nineteen percent of studies that committed reliability
induction by report and 8.9% of studies that committed
reliability induction by omission, researchers explicitly
stated that the CAQ is a multi-factor instrument. The
multifactor structure of the CAQ was not mentioned in
the rest of the inducing studies, but it is possible that
the researchers may have preferred not to estimate
Cronbach’s alpha due to the dimensionality of
the CAQ.

The second reason for obtaining residual heterogene-
ity is related to certain moderator variables that were not
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included in the analyses of the present study. Certain
descriptive statistics were reported by the previous stu-
dies and were included in the present study as modera-
tors. However, some other moderator variables were not
reported by the overwhelming majority of studies and
were not analyzed.

One of those variables is the number of factors
impacting the CAQ scores. Previous studies (Balta et
al.,, 2019; Carson et al., 2005) identified multifactor
structures for the CAQ, but a considerable number of
studies that reported reliability coefficients treated the
CAQ as a single-factor instrument (e.g., Hezel & Hooley,
2014; Ruiter & Johnson, 2015). It is possible that the
CAQ behaved as a multi-factor instrument in those
studies. This multi-factor structure may have impacted
the reliability of scores across studies. However, the
number of studies that included data on the dimension-
ality of the CAQ was not enough to designate the num-
ber of factors as a moderator variable.

The issue of whether creativity is a domain-speci-
fic or domain-general skill is at the center of creativ-
ity research. Research on creative products supports
the hypothesis that creativity is domain-specific,
whereas research on creative persons indicates that
creativity is domain-general (Silvia, Kaufman, &
Pretz, 2009). Because the CAQ assesses one’s creative
achievement derived from his or her creative pro-
ducts, it is expected to detect domain-specificity of
creativity in the CAQ and to identify a multi-factor
structure for the instrument. In other words, as sug-
gested by Carson et al. (2005), creative achievement
in the arts should be a separate phenomenon from
creative achievement in science.

In fact, factor analysis of the CAQ shows that the art
domains are impacted by one factor and the science
domains are affected by another factor (Balta et al,
2019; Carson et al., 2005). A study conducted by Silvia
et al. (2009) provided additional evidence for the
domain-specificity of the CAQ. Silvia et al. examined
the latent classes in the CAQ and identified three classes.
This particular study showed that some participants
were creative in the visual arts, while some participants
were creative in the performing arts, including music,
creative writing, and theater/film. The third class was
composed of participants who did not exhibit high crea-
tive achievement in any area.

One of the assumptions regarding Cronbach’s alpha
is unidimensionality (Tavakol & Dennick, 2011). The
alpha value fluctuates when an instrument has a multi-
factor structure (Tavakol & Dennick, 2011). Thus,
Cronbach’s alpha should be estimated if unidimension-
ality and tau-equivalency are met (Tavakol & Dennick,
2011). When we look at the structure of the CAQ, it

seems to be a multidimensional instrument (see Carson
et al., 2005). In fact, factor analysis studies indicate that
the CAQ is multidimensional. Additionally, the items on
the CAQ are possibly not tau-equivalent (for details, see
Balta et al., 2019). Considering the unique nature of the
CAQ, Cronbach’s alpha does not seem to be the ideal
option for estimating the reliability of scores. There are
several alternatives to Cronbach’s alpha, such as the
composite reliability (Raykov, 1997), Omega
(McDonald, 1970), coeflicient H (Hancock & Mueller,
2001), and greatest lower bound (Jackson &
Agunwamba, 1977). Another choice is to rely on tem-
poral stability. However, estimating a test-retest reliabil-
ity coeflicient may not be realistic for cross-sectional
studies.

Another variable that may have impacted the relia-
bility coefficients is the group characteristics. The major-
ity of previous studies did not categorize the participants
based on their creative achievement levels. Instead, CAQ
scores were used for different purposes, such as factor
analyzing the data (Balta et al,, 2019), correlating CAQ
scores with other variables (Kéri, 2011), or comparing
the CAQ scores of different subgroups (Duan, Wang,
Hu, & Kounios, 2020). Few studies mentioned the crea-
tivity levels of the participants (see Diedrich et al., 2018;
Silvia & Nusbaum, 2012; Verger, Shankland, & Sudres,
2021). For instance, Diedrich et al. analyzed the CAQ
data obtained from “little-c samples” (2018, p. 3). On the
other hand, Verger et al. stated that their “study specifi-
cally targeted individuals with presumed little-c (every-
day) creativity levels” although some participants might
display a “Pro-c level of creativity” (2021, p. 5). Finally,
Silvia and Nusbaum (2012) categorized the participants
as creative or non-creative based on their major (i.e.,
“people with minors or with more than one major,
having any creative arts major or minor was enough to
be scored as creative” p. 34). It is possible that the group
characteristics impact the reliability of CAQ scores.
However, the number of studies that categorized the
participants as creative experts and creative achievers
or as creative and non-creative was not enough to des-
ignate the group characteristics as a moderator variable.

One may argue that different levels of creative
achievement can be captured by the mean score.
However, this is possibly not the case for the studies
included in the analyses. The reason is that the level of
creative achievement does not necessarily increase as the
total CAQ score goes up. For instance, an individual at a
high creativity level may have displayed one nationally
recognized achievement, and therefore, he or she earns 7
points for an item with an asterisk; whereas another
individual at the same level may have displayed four
nationally recognized achievements, and therefore, he



or she earns 28 points for the same item. In other words,
different individuals who are at the same level of creative
achievement may have considerably different total
scores. Additionally, an individual who is creative in
more than one domain may receive the same score as
an individual who is at a higher level in one domain.
This means that two individuals with the same score
may be at different levels of creative achievement.

In sum, the moderators included in the analyses
failed to reach statistical significance, but this does
not necessarily mean that the reliability of CAQ
scores is robust against the effects of different vari-
ables. The reason is that the variability in the overall
reliability coefficient was high. Some variables which
were not included in the analyses of the present
study can explain the residual in the reliability
coeflicients.

There are certain limitations of the present study.
Although different reliability coeflicients were avail-
able, we included only Cronbach’s alpha coefficient in
this RG analysis. Another limitation is the number of
studies included in the analyses. This limitation is
directly related to reliability induction. Finally, the
incomplete reporting of the moderator variables is
another limitation.

The present study shows that estimating the relia-
bility coefficient is an important responsibility of
researchers. Thus, we recommend all researchers to
compute reliability coeflicients and to report them
even if the coefficients are low. Additionally, we
urge researchers to identify the characteristics of
their samples and report important descriptive statis-
tics thoroughly. Cronbach’s alpha may not be the
ideal method for estimating the reliability of CAQ
scores (Silvia et al., 2012). We recommend research-
ers to use other methods for internal consistency.

Future research about the reliability generalization of
the CAQ is needed. Researchers should consider using
other transformation methods and multivariate models.
Additionally, if future studies start reporting different
types of reliability coeflicients and descriptive statistics,
future research should focus on other reliability indica-
tors and examine the impact of other moderator
variables.
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