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ABSTRACT

The amount of attention given to creative beliefs has
increased in recent years. This article suggests that the
selection of one’s best ideas from a set of self-gener-
ated alternatives should be included as an indicator of
metacognition; something known as creative metacog-
nition accuracy. The present investigation examined the
role of creative mindsets and creative personal identity
on the selection of one’s best idea, creative self-efficacy,
and potential, under two conceptualizations of these
beliefs: latent variables and latent classes. College busi-
ness students completed a battery of questionnaires
assessing creative mindsets, creative personal identity,
and creative self-efficacy. In addition, participants com-
pleted a divergent thinking task involving improvement
of smartphones an-d were asked to choose their best
idea. Two independent judges also selected the best
idea from participants’ set of self-generated ideas. Un-
der the latent class conceptualization, a class with high
levels of growth mindset and creative personal identity,
and low levels of a fixed mindset showed higher levels
of accurate idea selection and creative self-efficacy than
the rest of the classes. Similarly, under the latent variable
conceptualization, creative personal identity had a posi-

tive influence on accurate idea selection and creative
self-efficacy.
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INTRODUCTION

Creativity scholars have paid increased attention to the role of creative beliefs (Beghetto & Kar-
wowski, 2017; Karwowski, Han, & Beghetto, 2019). These beliefs include creative self-concept, crea-
tive self-efficacy, creative mindsets, creative personal identity, and creative metacognition (Beghet-
to & Karwowski, 2017). Creative metacognition involves self and contextual knowledge (Kaufman
& Beghetto, 2013). The present article posits that in addition to self and contextual knowledge,
having the ability to choose one’s best idea from a set of alternatives should also be included as an
indicator of metacognition; something known as creative metacognition accuracy (Birney, Beck-
mann, & Seah, 2016; Grohman, Wodniecka, & Klusak, 2006; Karwowski, Czerwonka, & Kaufman,
2020). If this proposition is correct, it would be relevant to examine how other creative beliefs, such
as creative mindsets and creative personal identity, might influence the ability to choose one’s best
idea. Thus far, research has mainly examined the influence of creative beliefs on creative perform-
ance or potential (Farmer & Tierney, 2017; Beghetto & Karwowski, 2017; Puente-Diaz, 2016) without
examining the influence of these beliefs on creative metacognition accuracy. Understanding meta-
cognition accuracy is important given that models of the creative process emphasize relevance of
idea generation and idea selection as two crucial components of creative product development
(e.g., Amabile, 1996; see Runco & Dow, 2004 for one of the first studies examining accuracy). Hence,
the purpose of this investigation is to examine the influence of creative mindsets and creative per-
sonal identity on creative metacognition accuracy under two different conceptualizations of crea-
tive beliefs: as latent variables and latent classes. A secondary purpose is to examine the influence
of creative mindsets and creative personal identity on creative self-efficacy and potential.

CREATIVE MINDSETS

There are two creative mindsets: growth and fixed (Karwowski, 2014). Growth mindsets are char-
acterized by the belief that creative skills are developable with time and practice. Conversely, fixed
mindsets hold the belief that creative skills are fixed and there is not much one can do about it.
Given that creative mindsets assess individual beliefs about the nature of creativity, they might also
influence three relevant outcomes: ideal generation and selection as well as creative self-efficacy.

Regarding idea generation as a proxy of creative potential and creative self-efficacy, a recent in-
vestigation (Royston & Reiter-Palmon, 2017) found that creative mindsets were capable of influencing
creative potential by increasing individuals’ confidence in their ability to generate novel and useful
ideas — creative self-efficacy. Specifically, whereas growth mindsets were positively related to creative
self-efficacy, fixed mindsets had a negative relationship. Creative self-efficacy then had a positive re-
lationship with creative potential. Similarly, other investigations have also supported the influence of
creative mindsets on creative self-efficacy (Puente-Diaz & Cavazos-Arroyo, 2017).



22 (reativity. Theories — Research — Applications 8(2) 2021

Hence, if creative mindsets are capable of influencing indicators of creative potential, such as
the quality and originality of ideas generated, can they also influence one’s ability to select one’s
best idea from a set of alternatives? This is what the present study is set to test. Specifically, the
present investigation seeks to answer a recent call for more research examining the consequenc-
es of creative mindsets (Karwowski & Brzeski, 2017) and also to test a recent theoretical proposi-
tion suggesting that individuals with higher levels of growth mindset might be better at judging
their creative abilities (Karwowski & Barbot, 2016). This investigation also represents continuation
of previous work on accurate intrapersonal idea selection (see Runco & Smith, 1992; Silvia, 2008),
which has received limited attention (Rietzschel & Ritter, 2018; see Birney et al., 2016 for a relevant
exception). The hypothesized effect of creative mindsets on creative metacognition comes from
the proposition that mindsets are capable of influencing such cognitive processes as attention,
information processing, and memory (Plaks, 2017). Hence, mindsets influence attention by making
more salient certain performance characteristics.

CREATIVE PERSONAL IDENTITY

Individuals can hold multiple identities. Creative personal identity is defined as valuing the role of
being creative and seeing such a role as important for defining the self (Farmer, Tierney, & Kung-
Mcintyer, 2003). Individual differences in creative personal identity are important predictors of one’s
confidence in one’s ability to generate creative ideas and creative potential (Tierney & Farmer, 2011).
Hence, valuing creativity influences creative potential and self-efficacious beliefs.

Creative personal identity could also influence the cognitive process of selecting one’s best
idea. Specifically, the self-verification theory (Swann, 1983, 1984) suggests that identities influence
cognition in the sense that individuals want to maintain a consistent view of the self with the val-
ued identity; hence, they tend to pay more attention to identity confirming evidence. The influence
of identity on cognitive processes is explained by conceptualizing identities as mental representa-
tions capable of affecting the direction of different cognitive processes (Swann & Bosson, 2010).
The main reason why individuals seek to receive self-verifying feedback is because it assures them
that their self-views are valid to guide their behavior (Swann & Bosson, 2010). Hence, individuals
who value creativity as an important part of the self would be more engaged in trying to choose
their best ideas from a set of self-generated alternatives in order to fulfill their desire for coherence
(Swann & Bosson, 2010), suggesting a motivationally positive role of creative personal identity (Kar-
wowski & Barbot, 2016). Hence, individuals with high levels of creative personal identity should pay
close attention to the selection of ideas in order to achieve self-verification. Failing to choose one’s
best idea might reflect a discrepancy between what individuals value and what they show in their
selection of creative ideas.

Another mechanism for the influence of creative personal identity comes from the theoreti-
cal and empirical work on multiple identities and creativity (e.g., Goctowska & Crisp, 2014; Steffens,
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Goctowska, Cruwys, & Gallinsky, 2015). Specifically, this line of research suggests that individuals hold-
ing multiple identities tend to have better performance in idea generation tasks because they have
access to a wider variety of experiences (Goclowska & Crisp, 2014). Similarly, it might also have impli-
cations for the evaluation of one’s ideas, given that the benefit of being exposed to a wider variety
of experiences might help discern between ideas with more or less potential. Some theoretical and
empirical work supports the idea that identities play an important role in idea generation and evalua-
tion (Haslam, Adarves-Yorno, Postmes, & Jans, 2013), yet this work has focused more on interpersonal
as opposed to intrapersonal evaluation. Hence, if this theoretical development is correct, creative
personal identity should play a positive role in both the generation and the selection of ideas.

CONCEPTUALIZING CREATIVE MINDSETS
AND CREATIVE PERSONAL IDENTITY

Creative mindsets and creative personal identity are part of a family of creative beliefs (Beghetto
& Karwowski, 2017) with important implications for the creative process. These beliefs could be
conceptualized as variables capturing individual differences (Karwowski & Lebuda, 2016), a latent
variable approach. Similarly, these creative beliefs could be conceptualized as a configuration of
beliefs reflecting the creative self in which it is possible identify sub-groups with qualitative differ-
ences in their profiles — a latent class approach (Karwowski, Royston, & Reiter-Palmon, 2019). Crea-
tive mindsets represent beliefs about the nature of creativity. These mindsets would mainly have
implications if individuals value creativity (Beghetto & Karwowski, 2017). Hence, both sets of beliefs,
creative mindsets, and creative personal identity, should be included in the analysis to obtain latent
classes. Creative self-efficacy, creative metacognition accuracy, and creative potential are concep-
tualized as outcomes likely to vary as a function of other creative beliefs (Beghetto & Karwowski,
2017). Hence, the following hypotheses were tested:
Under the latent class conceptualization:

1. Aclass characterized by having high levels of growth mindset and creative personal iden-
tity would show higher levels of creative metacognition accuracy than a class character-
ized by having low levels of growth mindset and creative personal identity or high levels
of fixed mindset.

2. Aclass characterized by having high levels of growth mindset and creative personal identity
would show higher levels of creative potential than a class characterized by having low lev-
els of growth mindset and creative personal identity or high levels of fixed mindset.

3. Aclass characterized by having high levels of growth mindset and creative personal iden-
tity would show higher levels of creative self-efficacy than a class characterized by having
low levels of growth mindset and creative personal identity or high levels of fixed mind-
set.
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Under the latent variable conceptualization:

4. Growth mindsets and creative personal identity would be positively related to creative
metacognition accuracy. Conversely, fixed mindsets would be negatively related to crea-
tive metacognition accuracy.

5.  Growth mindsets and creative personal identity would be positively related to creative
potential. Conversely, fixed mindsets and creative potential would have a negative rela-
tionship.

6. Growth mindsets and creative personal identity would be positively related to creative
self-efficacy. Conversely, fixed mindsets and creative self-efficacy would have a negative
relationship.

In sum, the purpose of the present investigation is twofold. First, we want to examine the influence
of creative mindsets and creative personal identity on creative metacognition accuracy under two
different conceptualizations of creative beliefs: as latent variables and latent classes. A secondary
purpose is to examine the influence of creative mindsets and creative personal identity on creative
self-efficacy and potential.

METHOD

Participants and Procedure

Participants were 273 (169 women and 104 men; ages 18 to 62 years, M= 22.75 years and SD= 5.41)
college business students from two universities in Mexico. Participants received extra credit for
their participation. All participants had experience in generating ideas to solve business problems
or improving products and services. Participants were informed that they were going to participate
in a study about the generation of ideas. Questionnaire packets were administered in small groups
of two participants and completed with paper and pencil. All participants first completed the crea-
tive beliefs measures and then the divergent thinking task.

Measures

Short scale of creative self (SSCS; Karwowski, 2014). This questionnaire uses 11 items to assess
creative self-efficacy and creative personal identity and asks respondents to indicate how identi-
fied they feel with each statement. Six items assess creative self-efficacy and five items assess crea-
tive personal identity in a scale of 1 (definitely no) to 5' (definitely yes). The scores have shown to
be reliable and valid (Karwowski, 2014). The wording of some items was modified to make specific

1 Following the suggestions set by Beghetto & Karwowski (2017), we inform readers that we used the traditional
measure of creative self-efficacy. When we designed and conducted the current investigation, the recommendations to
improve the assessment of creative self-efficacy were not published yet.
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references to the task of generating ideas in the business sector (three for creative self-efficacy
and two for personal identity). Sample items were: “l know | can efficiently solve even complicated
business problems,” “I am good in proposing original solutions of business problems,” and “It is
important for me to be a creative business person.” The H coefficients for the scores of both scales
were acceptable (.89 and .94, respectively).

Creative mindsets (Karwowski, 2014). This questionnaire uses ten items to assess fixed and
growth mindsets (five items each). All items use a five-point scale ranging from “1 (definitely no)” to
“5 (definitely yes)”. Some items were slightly modified to make specific references to the context of
business. Sample items were: “Everyone can create something great in business at some point if he
or she is given appropriate conditions” (growth) and “You either are creative or you are not — even
trying very hard you cannot change much” (fixed). Scores have shown adequate psychometric
properties, including evidence for factorial validity and internal consistency (Karwowski, 2014). The
H coefficients for the scores of both scales were acceptable (.75 and .74, respectively).

Divergent thinking task. Participants completed a divergent thinking task involving generat-
ing ideas to improve smartphones (hardware improvements or new apps). The task of improving
products is common among managers and marketers in the private sector. There was no time limit
to complete the divergent thinking tasks. Even though we did not time how long participants spent
generating ideas, the whole questionnaire package took between 15 and 20 minutes to complete.

The divergent thinking task was scored by computing the number of ideas (fluency) and the orig-
inality of each idea (based on observed frequencies of responses). If the idea was given by less than
2% of the participants, it obtained two points. Conversely, if the idea was mentioned by more than
2% of the participants, it obtained one point. Consistent with previous research (Kaufman, Plucker, &
Baer, 2008), fluency and originality scores were highly correlated (.88). Hence, only originality scores
were used as a proxy of creative potential given that they are more closely related to the definition of
creativity (original and useful ideas). Creative metacognition accuracy was conceptualized as a match
between participants’ selection and the selection of the most creative idea made by two judges (who
had knowledge about technology and the process of improving products; these two judges agreed
on 91% of their judgments and resolved their differences in the remaining 9%). If there was a match,
it received a value of 1; if there was a mismatch, it received a value of zero.

RESULTS OF THE LATENT CLASS MODEL

A mixture modeling procedure with Mplus 7.1 was used to obtain latent classes with all items from
the creative mindsets and creative personal identity questionnaires. To assess model fit, sugges-
tions made by Masyn (2013) were followed in which several models are fit and the analyst uses
a combination of statistical and “common” sense criteria to choose the best possible model. In ad-
dition, the 3-step approach was used to assess the influence of the latent classes on the dependent
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variables (Asparouhov & Muthén, 2014), which has the advantage of considering the uncertainty in
the classification procedure to estimate the coefficients and standard errors.

The analysis started with a model with one latent class, followed by models with two, three,
and four classes. Results showed that after three classes, the proposed models did not fit the data
well. Hence, the solution should be around two to three classes. The bootstrap likelihood test, in
which a given model with N classes is tested against a model with N-1 classes, was used. Results
showed that the model with three classes was better than the model with two classes, Loglikeli-
hood =-4366.46 df =45, p <.001. Hence, the three-class solution was retained. The three-class solu-
tion had adequate size of classes ranging from 16 to 55% and levels of entropy =.92.

Examination of the three latent classes (see Figure 1) showed that latent class one (30%) was
characterized by medium levels of creative personal identity, relatively low levels of growth mind-
set, and high levels of fixed mindset (MILGHF). Class two (16%) was characterized by the lowest
levels of creative personal identity, relatively high levels of growth mindset and low levels of fixed
mindset (LIHGLF). Last, class three (55%) had the highest levels of creative personal identity and
growth mindset, and low levels of fixed mindset (HIHGLF).
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Figure 1. Differences between latent classes in creative personal identity, growth, and fixed mindsets

Results from the three-step approach for creative self-efficacy showed a significant effect of class,
x°=76.99, p<.001. Pairwise comparisons showed that the HIHGLF class (M =4.32, S.E.=.05) had sig-
nificantly higher levels of creative self-efficacy than the MILGHF class (M =3.75, S.E.=.07), x*=38.33,
p<.001 and the LIHGLF class (M=3.42, S.E.=.11), x’=60.22, p < .001. Last, the MILGHF class had high-
er levels of creative self-efficacy than the LIHGLF class, x°=7.16, p=.007.

Results for metacognition accuracy showed a marginally significant effect of class, x’=4.73,
p=.09. Pairwise comparisons showed that the HIHGLF class (M=63%, S.E.=.04) had significantly
higher levels of metacognition accuracy than the LIHGLF class (M =44%, S.E.=.08), x’=3.97, p=.046.
Conversely, the difference with the MILGHF (M =65%, S.E.=.06) was not significant, x’=06, p =.80.
Last, the difference in metacognition accuracy between the MILGHF and the LIHGLF class was sig-
nificant, y’=3.98, p=.046.
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Results for originality did not show a significant effect of class, x’=2.57, p=.28. None of the
comparisons between the HIHGLF, MILGHF, and LIHGLF classes were significant (M= 4.54, S.E.=.26;
M=4.07,S.E.=.34; M=3.82, S.E.=.37).

RESULTS OF THE LATENT VARIABLE MODEL

Mplus 7.11 was used to test the latent variable model. The variables were treated as non-normally
distributed. A combination of absolute and incremental fit indexes was reported: Satorra-Bentler
x>, Root Mean Square Error of Approximation (RMSEA), Incremental Fit Index (IFl), and Tucker Lewis
Index (TLI). The cutoff scores as the minimum acceptable levels of model fit were: RMSEA =<.08
and CFl and IFI > .90 (West, Taylor, & Wu, 2012).

Results for the measurement model of the latent variables growth and fixed mindsets, crea-
tive self-efficacy and creative personal identity showed an acceptable model fit y°=467.78, p <.001
(df=180), RMSEA =.07, CFI=.94 and TLI=.93. Examination of the standardized factor loadings re-
vealed that they were all significant and in the expected direction (ranging from .27 to .94). The
latent correlations showed acceptable levels of discriminant validity (Brown, 2006) ranging from .07
to .77 (see Table 1 for descriptive statistics, latent correlations, and H coefficients). Given that the fit
of the measurement model was acceptable, the structural model was tested.

Table 1. Descriptive statistics, H coefficients, and latent correlations

Growth Fixed (SE CPI
Growth 0.74
Fixed -0.17* 0.75
(SE 0.47% 0.18* 0.89
CPI 0.30% 0.07 0.77% 0.94
Mean 4.26 2.94 3.99 414
SD 0.57 0.81 0.68 0.84

H coefficients on the diagonal
(SE = Creative self-efficacy, CPl = Creative personal identity
* indicates significance at the .05 level

Results showed an acceptable model fit x?=515.31, p<.001 (df=218), RMSEA=.07, CFI=.94 and
TLI=.93. Examination of the individual parameters revealed a significant positive effect of creative
personal identity on creative metacognition accuracy, y=.19, p=.040. The effects of fixed or growth
mindsets were not significant, y=-.12, p=.23; y=-.13, p=.20, respectively. Regarding originality, the
effects of creative personal identity, growth, and fixed mindsets were not significant, y=.08, p=.31;
y=.13,p=.14;y=-.03, p=.70, respectively. Last, the effects of growth mindsets and creative personal
identity on creative self-efficacy were significant, y=.29, p <.001; y=.66, p <.001, respectively. Crea-



28 Creativity. Theories — Research — Applications 8(2) 2021

tive metacognition accuracy (.04), originality (.03), and creative self-efficacy (.68) were the squared
multiple correlations for the endogenous variables.

DISCUSSION

Theoretical and empirical efforts examining creative beliefs have increased in recent years (Beghetto
& Karwowski, 2017; Karwowski & Kaufman, 2017). This study suggested that accurate idea selection
and evaluation (Grohman et al., 2006; Runco & Dow, 2004) should be part of the broad creative meta-
cognition construct and that creative mindset and creative personal identity might act as predictors.
Under the latent class conceptualization of creative beliefs, results showed that a class with high lev-
els of creative personal identity and growth mindset and low levels of fixed mindset (HIHGLF) had
higher levels of creative metacognition accuracy. Hence, this particular configuration of creative be-
liefs seemed to facilitate the selection of one’s best ideas. The facilitation process might come from
the characteristics of growth mindset and creative personal identity. Specifically, individuals holding
high levels of growth mindset might see performance on a creative task as reflection of their current
ability with room for improvement. This belief might help recognize self-generated good ideas from
bad ones. In addition, if individuals holding growth mindset also care about the role of being creative,
then they might have a higher tendency to pay attention to the idea selection task in order to show
behaviors consistent with their identity (Swann & Bosson, 2010). Our results were consistent with the
idea that creative mindsets can interact to form complex latent classes (Karwowski et al., 2019) and
also with the adaptive consequences of holding growth mindsets (Puente-Diaz & Cavazos-Arroyo,
2019). In addition, the latent variable model, showing a positive effect of creative personal identity on
creative metacognition accuracy, further validated the important role of creative personal identity.
Yet, growth mindsets did not play a significant role.

Product improvement is an important task that business managers often have to face. When
engaging in such process, it would be optimal to generate several ideas, but also to have the ability
to choose the ideas with the most potential in order to move from creativity to innovation (Shal-
ley, Hitt, & Zhou, 2015). Given the importance of idea generation and selection (Amabile, 1996)
and relevance of the quality of raw ideas for predicting market success (Kornish & Ulrich, 2014),
the proposition of adding accurate idea selection to the general creative metacognition construct
seems justified.

Similarly, results for creative self-efficacy showed that the HIHGLF class had higher levels
of creative self-efficacy than the rest of the classes. Under the latent variable conceptualization,
growth mindset and creative personal identity had positive relationships with creative self-efficacy,
which was consistent with previous research (Royston & Reiter-Palmon, 2017). Yet, it is important
to mention that the relationship between creative self-efficacy and personal identity is reciprocal
without a clear answer as to whether creative self-efficacy is the cause or the outcome of creative
personal identity (Karwowski, 2016). Regarding creative potential, the latent class showing high lev-
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els of creative personal identity and growth mindset and low levels of fixed mindset did not have a
significant effect. Similarly, the latent variables of growth and fixed mindsets, and creative personal
identity did not significantly influence creative potential.

From the latent class approach, it is assumed that creative beliefs are organized within indi-
viduals representing different configurations of beliefs. It seemed that holding a belief about mal-
leability of creative skills in combination with valuing creative endeavors was beneficial in different
fronts. First, it facilitated development of self-efficacious beliefs. Second, it helped choose one’s
best idea from a set of alternatives. Future studies might want to examine additional benefits of
having a strong belief in malleability of valued creative endeavors. In addition, future studies could
examine personal and contextual factors most likely to facilitate this specific type of configuration
of creative beliefs.

LIMITATIONS

This study had several limitations. First, a sample of convenience was used. Even though business
students have some experience developing ideas to improve products and services, results and
conclusions might be different with more experienced businesspersons. Future studies should try
to use more diverse samples. Second, a strict conceptualization of creative metacognition accuracy
was used: match between participants’ selection and judges’ selection. This strict conceptualiza-
tion might lead to different unexplored scenarios. For example, it could be that some participants
did not like any of their ideas but chose one that was not “too bad.” Similarly, judges might have
faced a situation in which they did not like any of the participants’ ideas but were instructed to
choose one from each participant. Future research could expand the conceptualization of creative
metacognition accuracy by having participants choose one idea and rate it. The additional rating
might show that even though participants choose an idea, they might not think it is that creative,
having a more complete indicator of individuals’ metacognitive abilities to judge and choose their
ideas. Third, even though results supported the role of a configuration of beliefs and creative per-
sonal identity in the understanding creative metacognition accuracy, a limited amount of variabil-
ity was explained. Future studies could examine additional variables, such as the personality trait
of openness to experience (Silvia, 2008) to increase the understanding of creative metacognition
accuracy. Hopefully, creative research continues exploring the concept of metacognition (Puryear,
2015) and its implications for understanding the creative process in terms of idea generation, evalu-
ation, and selection.
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