
Reflection in the Creative Process of Early Adolescents:  

The Mediating Roles of Creative Metacognition, Self-efficacy, and Self-Concept 

Ross C. Anderson1,2 

Michele Haney3 

Author Note 

1,2 Ross Anderson, PhD is Principal Researcher at Inflexion and Associate Scientist at 

Oregon Research Institute. 3Michele Haney is art teacher in the North Albany School District. 

This research was supported by a grant from the U.S. Department of Education 

(U351D140063). Correspondence concerning this article should be addressed to Ross Anderson, 

Inflexion, 360 E. 10th Ave, OR 97401. E-mail: ross.anderson@inflexion.org. 

Title page with all author information

PREPRIN
T IN

 P
SYCHOLO

GY O
F 

AESTHETIC
S, C

REATIV
ITY,  

AND THE A
RTS

Ross Anderson
PLEASE DO NOT CIRCULATE: ©American Psychological Association, 2020. This paper is not the copy of record and may not exactly replicate the authoritative document published in the APA journal. Please do not copy or cite without author's permission. The final article is available, upon publication.



Running Head: REFLECTION AND CREATIVE SELF-BELIEFS 
 

Abstract 

Generally, the self-perceptive and self-reflective dimension of creative production have received 

less attention than the cognitive factors that contribute to the development of an individual’s 

creative process and production. A growing evidence base suggests that creative self-beliefs play 

a pivotal role in different aspects of the creative process. Moreover, metacognition about the 

creative process may bridge the self-perceptive to the cognitive through aspects of self-

awareness, strategy selection, self-evaluation, and contextual knowledge. In the two studies 

reported here, we aimed to describe the nature of creative self-beliefs and metacognition in early 

adolescence and test their relationships in the model of creative behavior as agentic action. 

Results indicated strong evidence of reliability and validity of students’ scores to investigate 

these different dimensions of adolescents’ creative self. Different factors of creative potential 

predicted creative self-beliefs, metacognition, and production; however, all effects on creative 

production were mediated by creative metacognition and self-beliefs. Results provide new 

support for the model of creative behavior as agentic action, underscoring the important role of 

metacognition and both personal and socially mediated modes of agency. Arts integration 

experience contributed to the cultivation of creative production, metacognition, and self-beliefs. 

Middle school students’ creative strategy selection and self-regulation were the most salient of 

creative metacognitive components. 

Keywords: creative metacognition; creative self-beliefs; adolescence; agency; structural equation 

modeling  
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Reflection in the Creative Process of Early Adolescents:  

The Mediating Roles of Creative Metacognition, Self-Efficacy, and Self-Concept 

“He looked just like I imagined. I thought about something that would be 

funny, then I laughed, so I drew it, and he came out AMAZING!” 

“Adding different animals together creates another living organism.” 

“I would’ve wanted to have a more creative mind, so I would have more 

ideas.” 

- Reflections of Grade 8 Students 

As William James (1890) suggested, the self is comprised of content—what one thinks 

about when thinking of oneself—and the metacognitive process of what one experiences in that 

thinking. The self-reflective and self-perceptive dimensions of creative production have received 

less attention than the cognitive process that contributes to an individual’s creative potential and 

development (Hennessey, 2015; Silvia, Christensen, & Cotter, 2016). However, recent 

contributions from the creativity field have provided greater clarity about the creative self-beliefs 

and metacognition at work (Beghetto & Karwowski, 2017; Karwowski, 2016; Karwowski & 

Barbot, 2016; Karwowski & Beghetto, 2018), encouraging new approaches to research about 

these processes. Moreover, the role these factors play during adolescent development—a 

formative period of accelerating metacognition and self-awareness (Dahl, Allen, Wilbrecht, & 

Suleiman, 2018; Flavell, 1979)—should be of substantial interest.  

Evidence supports the model of creative behavior as agentic action, where creative self-

beliefs (CSBs) shape the creative process by mediating the link between creative potential and 

creative behavior (Karwowski & Beghetto, 2018). Creative metacognition, as a CSB, can be 
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REFLECTION AND CREATIVE SELF-BELIEFS 3 

thought of as the knowledge and awareness of creative thinking and the regulation of that 

thinking and action (Lizarraga & Baquedano, 2013); however, creative metacognition should 

also be conceptualized as the feelings experienced during the creative process that lead to the 

creative self-efficacy and enjoyment underlying creative potential (Puente-Diaz & Cavazos-

Arroyo, in press). Metacognition in the creative process may bridge the more affective aspects of 

self-beliefs—how we feel about ourselves—to the cognitive dimension of selecting strategies in 

context (Beghetto & Karwowski, 2017). In early adolescence social-emotional and 

metacognitive capacities are accelerating forward, alongside other key cognitive and conative 

creative resources (Barbot, Lubart, & Besancon, 2016), but the relationships between self-

perceptions and performance are contextually situated and domain-specific (Barbot, in press). 

Moreover, a key developmental task of adolescence is identity formation—creative self-beliefs, 

creative commitments, and creative expression link to the often divergent process of identity 

exploration and formation (Barbot & Heuser, 2017). How a young person thinks and feels about 

their creative self can shape their creative performance in different domains (Barbot, in press) 

and the identity formation process they inevitably face. Thus, the thinking and feeling that occurs 

in the creative process is key. 

In what follows, we report on two exploratory studies that present a framework for 

assessing and understanding CSBs in early adolescence and their role in harnessing individual 

creative resources for agentic creative action. The studies described report (a) the development 

and pilot evaluation of an assessment framework for CSBs and creative production in 

adolescence and (b) a longitudinal study on the relationships between CSBs, actual creative 

production, and a set of predictive person-level and environmental factors—including an 

evaluation of the influence of arts integrated instruction using a quasi-experimental research 
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REFLECTION AND CREATIVE SELF-BELIEFS 4 

design. Further, we explore how early adolescent learners apply and describe creative 

metacognition in a creative task.  

It has been uncommon for studies to measure and analyze creative production while also 

evaluating and theorizing about the self-beliefs and metacognitive processes at work (Barbot, in 

press; Silvia et al., 2016). Creativity literature details various traits and conative characteristics 

associated with creativity (e.g., non-conformity and tolerance for ambiguity) but has explored the 

perceptions and awareness that form the creative self less often. Those self-reflective and self-

perceptive processes affect creative outcomes when ordinary people undertake a creative 

endeavor (Amabile, 2017) and may mediate how creative potential becomes creative behavior 

(Karwowski & Beghetto, 2018). In this study, we test and expand on the model of creative 

behavior as agentic action with an early adolescent sample.  

The Agentic Nature of Creative Self-Beliefs 

 Generally, creativity is judged by both the novelty and effectiveness or appropriateness of 

a solution or idea, given task constraints and the specific sociocultural context (Runco & Jaeger, 

2012). In addition to novelty and appropriateness, the creativity of an idea or product may also 

depend on how surprising and compelling it may be (Simonton, 2012; Sternberg, 2017). In the 

context of educational opportunities, creative production becomes the interaction between 

aptitude, process, and the environment for an individual or group (Plucker, Beghetto, & Dow, 

2004). Though theories about the role of self-beliefs in motivating behavior have been proposed 

in other fields for decades (e.g., social-cognitive theory), the field of creativity studies has only 

recently intensified its focus on the role of self-beliefs and mindsets in creative experiences, 

development, and production (e.g., Beghetto & Karwowski, 2017; Karwowski & Barbot, 2016).  
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REFLECTION AND CREATIVE SELF-BELIEFS 5 

The field understands creative self-beliefs (CSBs) as an individuals’ views and 

convictions about their creative abilities regarding specific tasks or domains and in life, more 

generally (Karwowski & Barbot, 2016). Those types of views and convictions, though linked, 

are distinct from the sense of self-worth or self-esteem (Barbot, in press). Past research indicates 

that CSBs are fairly malleable and responsive to environmental conditions, training experiences, 

the influence of others, and certain personality traits (Karwowski & Lebuda, 2016). Although 

research has yielded mixed results about the role of CSBs in production and achievement (e.g., 

Beghetto, Kaufman, & Baxter, 2011), an expanding nomological network related to the creative 

self (Barbot, in press) may indicate a lack of conceptual precision, indicating a need for more 

work on definitional and conceptual clarity (Karwowski & Beghetto, 2017). Moreover, little 

research has been conducted in this area with the adolescent population (e.g., Karwowski & 

Beghetto, 2018; Karwowski, Gralewski, & Szumski, 2015).  

Beghetto and Karwowski’s (2017) framework presents three key CSBs, including (a) 

creative self-efficacy, or sense of confidence in creative production on a specific task; (b) 

creative metacognition, the combination of creative self-awareness, strategy, and contextual 

understanding; and (c) creative self-concept, a general sense of creative ability in a context (e.g., 

school). Beghetto and Karwowski asserted that these three key self-beliefs work as a system 

together to form a person’s creative identity in context and influence how a person will engage in 

a creative opportunity, their level of effort, degree of creative production and achievement, and 

future self-evaluation of creative potential as a person and in specific contexts or domains. To 

illustrate, we can imagine a middle school student facing the task to come up with a novel word 

problem that requires basic algebra to solve, which they will then need to give to a peer to try 

out. If they don’t feel confident in their ability to come up with a new idea for a problem, they 
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REFLECTION AND CREATIVE SELF-BELIEFS 6 

don’t feel creative, generally, in school, and they have little awareness and regulation of their 

creative thinking and action, their low creative self-efficacy, self-concept, and metacognition will 

stymie their creative production of a new algebraic word problem.  

Given the high salience of social comparison and increasing self-awareness underway, 

adolescence in the school context may fit the CSB perspective well; yet, no studies to date have 

measured creative self-concept and creative self-efficacy alongside creative metacognition and 

creative production in adolescence. However, recent findings did support the model of creative 

behavior as agentic action with a large sample of Polish middle school students, where creative 

confidence and valuing creativity mediated the link between creative potential and creative 

activity (Karwowski & Beghetto, 2018). 

Creative self-concept. Creative self-concept (CSC) follows the self-concept motivation 

literature (Bong & Skaalvik, 2003) as a domain-general self-belief. CSC is retrospective of past 

production and appraisal in a context, rather than prospective of future production (self-efficacy) 

or value of self-worth (creative self-esteem). In early adolescence, CSC encompasses a student’s 

holistic, global judgement about both their cognitive and affective engagement and ability in 

creativity across domains but within a specific context. During the impressionable developmental 

stage of early adolescence, CSC may be shaped by specific incidents and experiences, such as a 

harsh public critique (Beghetto & Dilley, 2017) but is considered less malleable than other CSBs. 

Creative self-efficacy. In contrast to CSC, creative self-efficacy (CSE) follows 

Bandura’s concept of efficacy beliefs (Bandura, 1986) as a future-oriented, prospective, 

malleable, and task- or context-specific self-belief. CSE can be activated in any type of 

production situation, influence immediate engagement in a task, and determine sustained effort 

(see Beghetto & Karwowski, 2017). Though some research has proposed a domain-general 

PREPRIN
T IN

 P
SYCHOLO

GY O
F 

AESTHETIC
S, C

REATIV
ITY,  

AND THE A
RTS



REFLECTION AND CREATIVE SELF-BELIEFS 7 

approach to CSE (Beghetto, 2006), social-cognitive theory urges a domain-specific approach, 

which this study followed. As such, a student’s CSE recalls one’s memory in engaging with 

similar tasks and can serve as a comparison between one’s expectations and actual performance.  

Creative metacognition. Metacognitive knowledge consists primarily within three major 

categories, the person’s self-awareness, knowledge of the task or strategy, and how individuals 

regulate their behavior to fit the demand (Flavell, 1979). Each of those types of knowledge, 

forethought, self-regulation of behavior, and reflective thought develop and mature during 

adolescence. From a social cognitive theory (SCT) perspective on human agency, “the 

metacognitive capability to reflect on oneself and the adequacy of one’s capabilities, thoughts, 

and actions is the most distinctly human core property of agency” (Bandura, 2018, p. 131). As 

such, creative metacognition (CMC) may play a substantial role in the creative behavior as 

agentic action model. Kaufman and Beghetto (2013) suggested that self-knowledge must be 

separated from contextual knowledge in conceptualizing CMC. CMC plays a role in appraisal of 

oneself, one’s production, and the situation and in how one regulates thinking and behavior in 

that context—including when not to be creative (Beghetto & Karwowski, 2017; Kaufman & 

Beghetto, 2013). CMC takes cognitive strategies beyond strategic knowledge and regulation by 

incorporating the role of self-beliefs in determining self-awareness of that knowledge and one’s 

real or imagined state of understanding.  

Creative potential and creative self-beliefs. In sum, recent research suggests a 

mediating role of CSBs (Karwowski & Beghetto, 2018) where CSC, CSE, and CMC should 

explain, in part, how creative resources, both conative and cognitive, enable creative behaviors 

through agentic action. However, to date, few empirical studies have described and examined the 

role of creative metacognition in practice for this age group. In what follows, we present two 
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REFLECTION AND CREATIVE SELF-BELIEFS 8 

studies with analyses guided by the CSBs framework and the model of creative behavior as 

agentic action to explore the role, relationships, and development of CSBs. The first aim (Study 

1) was to understand how the measures work in an early adolescent context. The second aim 

(Study 2) was to test how CSBs and creative production fit the model of creative behavior as 

agentic action, considering creative potential through both cognitive and conative predictors that 

undergird creative behavior (see Csikszentmihalyi, 1997; Lubart, Zenasni, & Barbot, 2013). 

Additionally, we aimed to extend that model to include a socially mediated mode of agency for 

creative behavior—perceived support for creativity in school. Given the paucity of empirical 

work on CSBs in early adolescence, the theoretical model depicted in Figure 1 drove our 

exploration of potential factors that undergird creative potential in creative self-beliefs and 

production. Though we test the role of cognitive and conative factors as predictors at Time 1 and 

creative self-beliefs and production at Time 2 (five months later) it is theoretically possible that 

reciprocal influence or reversed directionality exists; however, disentangling that possibility is 

beyond the scope of these current studies. 

Though exploratory, these studies sought to evaluate the influence of an arts integration 

middle school program under development. Four of the eight schools involved in this study were 

selected by district leadership in four different districts, based on district-specific reasons, to 

participate in three years of training, development, and implementation of arts integration 

strategies in visual arts and theater techniques. Teachers were trained one grade level at a time 

working with one entire grade level of students from Grades 6–8. The program followed the 

research-based strategy of designing arts integration as a curricular connections process to learn 

through and with the arts in conjunction with other academic content (Burnaford, Brown, 
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REFLECTION AND CREATIVE SELF-BELIEFS 9 

Doherty, & McLaughlin, 2007). English language arts, mathematics, science, and social studies 

teachers were trained by an arts integration specialist for up to 80 hours (Anonymous, 2017).  

Teachers were trained to integrate visual arts and embodied process drama techniques 

into math, English language arts, social studies, and science classroom learning. As past research 

on that program describes (Anonymous, 2017a; Anonymous, 2017b; Anonymous, 2019a; 

Anonymous, 2019b), the arts integration specialists focused more on making the creative process 

visible for students through reflective practices than on the completion of artistic products that 

integrated learning in the paired academic domain. Most creative products included a reflective 

artist statement where students made their intentions explicit and also identified areas of personal 

growth. Additionally, at the end of most classes, teachers facilitated group reflections, asking 

students to share creative challenges they faced, strategies they used to overcome them, and what 

they learned about themselves. Only half of the middle schools included in this research received 

this training, and the other half of the schools were included as non-equivalent comparison sites 

for evaluation purposes within a quasi-experimental design (Cook, Campbell, & Shadish, 2002).  

Context of Present Studies 

 Together the two studies reported below aimed to develop and test an effective approach 

to study the relationships among, and distinctions between, CSBs and creative production, 

organized within the model of creative behavior as agentic action. The following research 

question guided pilot Study 1: Did students’ scores of creative production and CSBs appear to 

demonstrate adequate reliability? As described further, the research questions guiding Study 2 

focused on testing two theoretical models using structural equation modeling techniques: (a) 

confirmatory factor analysis of the measurement model of CSE, CSC, CMC, and creative 
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REFLECTION AND CREATIVE SELF-BELIEFS 10 

production and (b) a regression model of creative production at Time 2 predicted by creative 

potential factors from five months prior at Time 1, with effects mediated by CSBs at Time 2. 

Study 1 

The primary goal of this pilot was to identify any issues with the assessment protocol and 

scoring process and to make improvements for complete implementation and analyses in Study 2 

with a larger sample and two time points allowing for predictive analyses. We report quantitative 

results of inter-rater reliability from two rounds of scoring and key takeaways from a descriptive 

analysis of facilitated rater calibration, using facilitator notes as the primary data source.  

Method 

Befitting a socially and culturally situated approach to assessing the creative self, the 

consensual assessment technique (CAT), first introduced by Amabile (1982), served as an 

appropriate method to evaluate the creativity of a product or idea through the consensus of 

several raters with domain-specific experience (Baer & McKool, 2016). We prepared the 

protocol (see supplemental Appendix) to assess students’ CSE, CMC, and creative production.  

Participants. In Study 1, we assessed a pilot sample of students in Grade 7  (n = 245) 

during the 2015–16 school year from three diverse middle schools in the Pacific Northwest using 

the prototype assessment. All Study 1 participants experienced arts integration in Grade 6. This 

group of students were a grade level ahead of the students included in Study 2 but attended the 

same schools. Demographic information about Study 1 students was not obtained due to resource 

constraints in the study, but we expect the characteristics of the sample to be very similar to the 

reported sample in Study 2. Participating students attended two middle schools in two districts, 

participating as development sites in a federally funded research and development project for arts 
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REFLECTION AND CREATIVE SELF-BELIEFS 11 

integration innovations (Anonymous, 2017a; Anonymous, 2017b). Those schools included fringe 

rural and urban locales in small and mid-size Pacific Northwest towns and cities.  

Creative self-efficacy measure. We designed the protocol so that students considered 

their CSE prior to beginning the creative task. We followed Bandura’s (2005) recommendations 

to construct a CSE scale that would align to the task and be developmentally appropriate for 

adolescents. We designed five creative self-efficacy items using a broad scale (0-10) for students 

to self-report their confidence to invent a unique mythological creature. Five questions asked 

students to rate their confidence to invent a creature, think of details, complete a drawing, and 

produce something unique and creative.  

Creative production measure. The creative task included both illustration and written 

components to ensure accessibility for students with diverse abilities in drawing and writing and 

to offer a more complex look at their creative production. We designed the content of the task 

(i.e., inventing a mythological creature) to be open-ended and imaginary—similar to tasks in past 

research (e.g., Ward, 1994)—and relevant and accessible to middle school students, offering 

broad cultural and personal interpretation. We adhered to guidelines for the CAT (Amabile, 

1982; Baer & McKool, 2016). The CAT technique recommends that raters have some level of 

expertise in the domain of interest (Amabile, 1982; Kaufman, Baer, Cole, & Sexton, 2008). 

Raters were recruited from the teaching artists participating in the arts integration program. We 

assumed an adequate level of expertise in the domain of K-12 arts education and youth creative 

development because all raters had at least five years of experience producing artistic works in 

visual, musical, and/or theatrical domains and at least five years of experience or formal training 

in teaching artistic practices to K-12 students. The task prompted for an illustrated and written 
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REFLECTION AND CREATIVE SELF-BELIEFS 12 

response from students to ensure that detecting students’ creative ideas did not rely entirely on 

drawing or writing skills, alone.  

Scoring calibration. We recognize the calibration steps followed are not typical to the 

CAT; thus, the protocol we share in this study represents a modified CAT approach. Given the 

study aims to score for creative production, CSBs, and creative metacognition, the calibration 

process aimed at ensuring a fair and clear student assessment and understandable scoring 

procedure for raters; the aims were not to homogenize the raters’ approach to evaluating 

creativity. Raters were asked to use their expertise to make valid scores for the overall creativity 

of the written and illustrated products combined and were reminded to consider both novelty and 

appropriateness of students’ responses. A team of seven raters began with a randomly selected 

sample of 20 products from the pool of 245, scoring creativity of students’ illustrations and 

descriptions on a 1–5 scale (1 = low creativity and 5 = high creativity). Next, each rater 

completed a reflective task, responding to three open-ended questions about their creativity 

rating: (a) What questions did you ask yourself as you reviewed a drawing to determine a score? 

(b) What questions did you ask yourself as you read a description to determine a score? (c) What 

designated the difference in ratings (i.e., 0–2) for scoring CMC of students’ written reflection?  

Additionally, raters read a list of ideas related to creativity in drawing and writing, 

ranking each idea for its importance to creativity. Ideas came from criteria used in past work 

with the CAT (Amabile, 1996), which included originality, innovation, novelty, beauty, detail, 

and clarity. For written description, ideas came from middle school standards, including 

complete sentences, correct grammar, completeness, ingenuity, penmanship or handwriting, and 

clear relationship to image (Council of Chief State School Officers, 2010). This modified 

approach relates to Amabile’s (1982) third suggested step of asking raters to consider and 
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REFLECTION AND CREATIVE SELF-BELIEFS 13 

evaluate factors beyond just the creativity of the product. Raters joined for a brief dialogue to 

pose questions about the process, discuss their thinking, and to identify any possible 

improvements to the student assessment protocol. The first round of calibration resulted in the 

addition of scoring participants’ written description of their creature, separate from the drawing 

prior to giving a combined score. The authors facilitated the calibration discussion and requested 

a second round of trial scoring from raters to ensure improved clarity and reliability before 

conducting Study 2, while maintaining subjectivity of rater scoring. The authors conducted a 

thematic analysis of the discussion notes to identify commonalities in approach and challenges to 

inform changes for Study 2. The same seven raters scored 50 more randomly selected student 

responses; we used the intraclass coefficient to assess reliability before advancing to Study 2. 

Creative metacognition measure. Immediately after completing the creative task, the 

assessment protocol drew on students’ CMC to record reflections about what worked well, why 

it worked, and what could be improved. Specifically, students responded to two broad reflection 

questions targeting creative metacognition: (a) to think about their approach and describe what 

worked well and (b) to think about what they would do differently to make their creature more 

creative. These broad questions assessed students’ self-awareness, self-regulation, contextual 

knowledge, and strategy selection. Creative metacognition of student reflections was scored 

following the same procedures and calibration process on a scale from 0–2, with 0 meaning 

incomplete response, 1 meaning a partial response, and 2 meaning a complete response. Changes 

to the scoring approach from calibration are reported in the results. If a student responded to the 

reflection prompts, raters evaluated if it reflected at least one of the following categories 

(Beghetto & Karwowski, 2017): creative strategy selection, self-regulatory monitoring, self-

awareness of strengths or weaknesses, and contextual knowledge about the challenge. The 
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REFLECTION AND CREATIVE SELF-BELIEFS 14 

difference between a rating of 1 and 2 indicated the strength and depth of the response as well as 

the inclusion of multiple CMC categories. 

Procedures. Students completed the full assessment protocol in a 45-minute normal class 

period on their own using pencil and paper. Teachers read aloud specific instructions to ensure 

that students were prompted in a consistent way across classrooms and schools. Instructions 

asked students to respond to five creative self-efficacy questions, and then invent a mythological 

creature and draw it without adding color. After drawing their creature, they were instructed to 

describe the creature in writing, then reflect on the experience of creating their creature, thinking 

about what worked well and what they might change next time. Raters were given digital scans 

of each of the student responses selected for Rounds 1 and 2 along with a rating sheet to record 

their scores, independently.  

Results  

For Round 1, we computed the intraclass coefficient (ICC) in a two-way random model 

to determine the “real” variance observed in the mean of the raters (Shrout & Fleiss, 1979)—an 

established measure of inter-rater consistency. We used established recommendations to interpret 

the ICC reliability (Landis & Koch, 1977), where a range of 0.61–0.80 indicates substantial 

reliability and 0.81–1.00 indicates nearly perfect reliability. With n = 20 responses and k = 7 

raters, each of the scored elements showed promising results: (a) ratings of only the illustration 

reached an ICC (2, 7) = 0.86; (b) illustration and description rated together reached an ICC (2, 7) 

= 0.94; (c) ratings for creative metacognition reached an ICC (2,7) = 0.85. During calibration 

discussion, the raters shared details about their thinking during the scoring process. We analyzed 

notes from the discussion to pull out the most common themes: (a) students’ balance of attention 

to the form of the task and uniqueness of response were key for raters, (b) use of space, (c) 
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REFLECTION AND CREATIVE SELF-BELIEFS 15 

complexity, (d) playfulness, (e) story, (f) emotion, and (g) completeness. Facilitators provided 

examples of high agreement for both low and high creativity across all seven raters (see example 

in Figure A1 in Appendix), and the group discussed the qualities of the work that likely led to 

high agreement without input from facilitators. After analyzing the points of agreement, 

examples with low agreement on the level of creativity were discussed (see example in Figure 

A2 in Appendix) to try to clarify ambiguities that arose in the scoring process but not to 

eliminate the subjectivity of the ratings.  

Student examples in the Appendix illustrate the key takeaway from the calibration 

process. Inter-rater agreement appeared to breakdown for this group of raters when the intentions 

of the student were not clear, creating ambiguity that allowed for raters to make interpretations 

about the meaning behind student work. For instance, facilitator notes described that high 

agreement for Figure 2 appeared to result from several explicit features: the student (a) made up 

a name for their creature, (b) described a plan, (c) added texture to their drawing, (d) showed a 

comfort with lack of perfection, (e) used an unbroken line, and (f) created a novel combination of 

known creatures appropriately for the task. Raters described the lack of agreement about the 

student response in Figure 3 with (a) the limitations that the dodo bird is not original, the 

description is lacking in detail, and the drawing is not effective for task criteria, and (b) identified 

strengths that illustration represents an interesting and elaborate narrative and setting, the 

creature has creative features, and the student demonstrated commitment to their creature’s story.  

The raters also discussed the ambiguities that arose when scoring for CMC, specifically, 

what distinguished a “2” from a “1”. Raters clarified together that a complete response of CMC 

had to go beyond description and self-praise or critique and demonstrate a more sophisticated 

awareness of strategy and context or self-regulation and strengths and limitations. Raters 
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suggested the reflection questions become consolidated into two open-ended items: (a) Think 

about the approach you took to invent and draw your own mythological creature. What worked 

well? and (b) What would you do differently next time to make your creature more creative? The 

second round of scoring n = 50 random responses from the same sample with k = 7 raters 

demonstrated ICCs in the nearly perfect range again with illustration only (ICC = 0.91); 

description only (ICC = 0.96); illustration and description together (ICC = 0.92); and creative 

metacognition (ICC = 0.95). When reduced to three raters, randomly selected, the internal 

consistency remained strong (ICC = .81–.90). The CSE items on a 1–10 scale showed good 

internal consistency at ∝ > .86. 

Discussion 

 Study 1 demonstrated a high degree of internal consistency in the CSE items and inter-

rater consistency in the judgement of creative production in written and illustrated work, as well 

as in the creative metacognition of student reflections. Where agreement was weakest revealed 

important distinctions in how different raters perceived students’ intention and ideation, which 

could be a meaningful area of inquiry for future research—what can the breakdown in CAT 

ratings tell us about the subjectivity of creativity? Study 1 results indicated that three raters 

would likely be adequate for scoring of a much larger sample to achieve the aims of Study 2. 

Study 2 

Study 2 built from refinements in Study 1 to implement and evaluate the assessment 

approach and test the underlying theoretical framework of CSBs in creative production (see 

Figure 1). Study 2 included a large sample of n = 872 students, who were in Grade 8 during the 

2017–2018 school year, attending eight middle schools. The study includes two measurement 

occasions—Time 1 in winter of Grade 8 and Time 2 in the late spring of Grade 8, five months 
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after Time 1. The majority of students in the four intervention schools experienced at least two 

years of approximately 40 hours of arts integration per year.  

Distinguishing Creative Self-Beliefs and Creative Production 

To explore the validity of the proposed assessment approach and the role of CSBs, a 

confirmatory approach in structural equation modeling (SEM) evaluated the structural validity of 

the CSB framework with CSE, CSC, and CMC. Next, evaluation of the distinct role of those 

CSBs began with an exploration of the convergent validity of conative, cognitive, environmental, 

and demographic predictors at Time 1 with CSB and creative production outcomes at Time 2. 

Conative predictors at Time 1 reflect multivariate person-level creative resources that shape how 

an individual’s attitude influences their creative potential in a task or context (Lubart et al., 

2013). We included (a) the general confidence to come up with creative ideas, which should 

relate to task-specific CSE and production (Beghetto, 2006); (b) students’ self-perceived 

persistence through challenges, which should relate to greater effort in creative production and 

metacognition (Martin, 2011); and (c) a contraindicative factor of valuing conformity to the 

expectations of others (Anonymous, 2019c).  

The cognitive factors of creative potential at Time 1 included: (a) the generation of 

original and uncommon ideas in figural and verbal divergent thinking, which should relate to 

stronger creative production and CSBs (Karwowski & Beghetto, 2018); (b) students’ self-

reported general creative ideational fluency for literary ideas, which should relate to creative 

production of a mythological creature and CSBs (Anonymous, 2017); and (c) students 

experience of concentration and enjoyment in learning (e.g., flow state), which should relate to 

ease in creative production (Csikszentmihalyi & Rathunde, 1993). The environmental factors of 

PREPRIN
T IN

 P
SYCHOLO

GY O
F 

AESTHETIC
S, C

REATIV
ITY,  

AND THE A
RTS



REFLECTION AND CREATIVE SELF-BELIEFS 18 

perceived support for creativity in school (Anonymous, 2019) and arts integrated learning should 

support CSBs and creative production.  

Demographic variables at Time 1 were important to include, based on prior research. 

First, though past research shows mixed results for the role of gender in creative development 

during adolescence (He & Wong, 2011; Karwowski et al., 2016), male and female adolescents 

experience different developmental and sociocultural processes (Dahl et al., 2018; Marasco, 

2018). Second, U.S. schools are driven by white cultural norms and expectations (Darling-

Hammond, 2010); therefore, research about individual creative differences should investigate 

whether cultural and racial dominance and advantage may play a role (Race-ethnicity was 

included as a dichotomous variable for white or non-white).  

In sum, the conative, cognitive, environmental, and demographic characteristics we 

included illustrate important person-level and environmental factors and resources that should 

contribute to both CSBs and creative production of early adolescents in school. The following 

research questions guided analysis and reporting in Study 2.  

1. Does the theoretical model of creative production, metacognition, self-efficacy, and self-

concept demonstrate good fit, structural validity, and composite reliability?  

2. How do the latent factors of outcomes relate across constructs, and how do relationships 

of each CSB with creative production differ? 

3. In the longitudinal predictive model (Time 1 predictors and Time 2 outcomes), do the 

conative, cognitive, environmental, and demographic factors predict creative production 

and CSBs, as expected? Did CSBs mediate these effects on creative production? 

4. Descriptively, which dimensions of creative metacognition were most salient for early 

adolescent students? 
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Method 

To address Research Questions 1–2, we used confirmatory factor analysis, and to address 

the exploratory Research Question 3, testing both direct and indirect effects, we used a structural 

regression model (Kline, 2016) in MPlus software version 1.31 (Muthén & Muthén, 2010). To 

explore creative metacognition in Research Question 4, we report a descriptive count of students’ 

CMC in four categories.   

Participants. The sample for Study 2 included N = 872 students attending eight middle 

schools. The sample was diverse for the region, with 65.9% of students identified as white, 

12.6% receiving special education services, and 54.4% of students marginalized economically. 

Of the non-white students, 21.3% were identified as Hispanic, 8.1% multiracial, and between 

0.3–1.6% Pacific Islander/Native Hawaiian, Black, Asian, or Alaska Native/American Indian. 

Fifty-one percent (N = 445) of students participated in the arts integration program. Demographic 

characteristics were very similar across the arts integration and non-arts integration samples with 

slightly higher rates of economic disadvantage and racial diversity evident in the arts integration 

sample.1  

Procedures. Procedures followed those detailed in Study 1. The research team collected 

student responses from all schools and intermixed them from arts integration and non-arts 

integration schools to create 17 total batches of 50 responses each. Likert scale responses to CSE 

and CSC items were added separately to a spreadsheet linked to the student ID. To manage the 

workload, two teams of three raters from Study 1 (one rater from the original seven was not 

available) scored half of the batches each (~425 responses or 8–9 batches for each team of three 

raters). This process ensured that raters were blind to the school origin of each response. To 

                                                      
1 The sample in Study 2 is the same sample reported in previous studies (Anderson et al., 2017), except for attrition 
due to moving out of participating schools or absences from school.  
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categorize creative metacognition, efficiently, one rater per team identified the category or 

categories that each reflection fit best, including: (a) self-awareness of strengths, (b) self-

regulatory, (c) contextual knowledge, and (d) creative strategy selection. Those categories were 

derived from the guiding CSB framework (Beghetto & Karwowski, 2017). 

Measures. The creative production prompt and CSE items were the same as detailed in 

Study 1. Predictor measures and additional outcome measures are described further. 

Outcome measures. We followed recommendations from (Beghetto & Karwowski, 

2017) and past self-concept research (Bong & Skaalvik, 2003) to develop six CSC items 

contextualized to this study (see Appendix for complete items; e.g., “Compared to other students 

in my school, I am good at being creative in my school work”). Students responded using Likert 

ratings on a 5-point scale. All self-reported items from subscales were included in structural 

regression models.  

Predictors. All subscales used as predictors underwent a preliminary confirmatory factor 

analysis to judge the adequacy of their reliability and structural validity with this sample 

(reliability coefficients, items, and scales are reported in the Appendix). Items from the Runco 

Behavior Ideational Scale for Children, used in previous research (Anonymous, 2017c), were 

used to target creative ideational fluency in literary arts (3 items) on a frequency scale from 1–5, 

where 1 indicates "never" and 5 indicates "always". Originality in divergent thinking, was 

measured using three incomplete figural stimuli (e.g., image of a spiral) and three concrete 

verbal stimuli (e.g., many uses for a shoelace; Runco, 2011, 2012). Originality was scored by 

comparing responses within the study sample using a semantic-based algorithmic (SBA) process 

to identify infrequency of the response; recent research demonstrates SBA scoring is efficient, 

accurate, and comparable to traditional methods (Beketayev & Runco, 2016). Students received 
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1 point for every idea produced that was unique to less than 10% of the sample and 2 points for 

every idea unique to less than 5% of the sample. Flow in learning was measured with four items 

on a 5-point Likert scale, built from previous work (Csikszentmihalyi & Rathunde, 1993) to suit 

the middle school context, appropriately. Those items demonstrated adequate reliability in past 

research (Anonymous, 2017). Creative ideational confidence (4 items) applied items used in 

prior research with adequate reliability (Beghetto, 2006). Persistence in learning (4 items) was 

measured with a subscale from the validated Motivation and Engagement Scale (Martin, 2011). 

Valuing of social conformity (4 items) was measured using items from the Runco Attitudes and 

Values Scale (Runco, 2015a). Students’ perceived support for creativity in school (4 items) was 

measured with items from the Evaluation of Creative Setting scale (Runco, 2015b) used in past 

research (Anonymous, 2019c).  

 Analytic approach. To begin, we conducted confirmatory factor analysis of the self-

reported CSE and CSC scales and rater-scored creative production and CMC. We tested a 5-

factor model and two second-order factor models to understand how the three factors previously 

conceptualized as CSBs would fit best. After conducting factor analysis of all predictor items, we 

retained the best-fitting model (discarding problematic items). Next, we tested a predictive 

regression model, that included conative, cognitive, and environmental and demographic factors. 

If predictors had a statistically significant estimate on both CSBs and creative production, we 

tested mediation by estimating the indirect effects using bootstrapped standard errors with 500 

iterations in MPlus version 1.31, using the MLR estimator (Muthén & Muthén, 2010).    

Results 
 

Correlations among CSB variables and predictors are reported in Table 1 and 

demonstrate relationships and directionalities aligned to expectations. Given that the sample of 

PREPRIN
T IN

 P
SYCHOLO

GY O
F 

AESTHETIC
S, C

REATIV
ITY,  

AND THE A
RTS



REFLECTION AND CREATIVE SELF-BELIEFS 22 

responses was randomly split in half and rated by two groups of three raters, we report the ICC 

for each component for both Group 1 (G1) and Group 2 (G2) All ICCs demonstrated strong 

reliability: (a) creative illustration (G1 ICC = 0.88; G2 ICC = 0.87), description (G1 ICC = 0.92; 

G2 ICC = 0.90), combined rating (G1 ICC = 0.91; G2 ICC = 0.90), and creative metacognition 

(G1 ICC = 0.81; G2 ICC = 0.82). Confirmatory factor analyses included (a) the combined rating 

of students’ illustration and description as a latent factor of creativity judgment from three 

independent raters; (b) the creative metacognition as a latent factor of the ratings from three 

raters, (c) creative self-efficacy as a latent factor of five self-reported items; and (d) creative self-

concept as two latent factors of three affective and three cognitive items.  

Confirmatory factor analysis. In response to Research Question 1, we used 

confirmatory factor analysis (Kline, 2016) on all five scales together. The goodness of fit (GOF) 

of the initial CFA was evaluated based on Hu and Bentler’s (1999) strict criteria for close fit—

specifically CFI > .95, Root Mean Square Error of Approximation (RMSEA) < .06, and 

Standardized Root Mean Residual (SRMR) < .04. (Significant χ2 values are common in larger 

samples; as such, we ignored the statistical significance of χ2.) GOF for the five-factor model 

reached a SRMR = .032, CFI = .97, and RMSEA = .047 (see Table 2). Given these results met 

the strict criteria for close fit, we concluded that the data provided a satisfactory fit to the model. 

We tested a second-order factor model, accounting for creative metacognition, creative self-

efficacy, creative self-concept (social), and creative self-concept (affective), which resulted in 

worse fit. As Table 2 indicates, the next second-order factor model of CSE and CSC only, and 

CMC on its own, reached GOF indices nearly identical to the original first-order model. To test 

direct and indirect effects, we chose to use the second-order factor model without CMC. Though 

the first-order model demonstrated comparable fit, we chose the second-order model for further 
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analyses to be able to distinguish the role of highly related CSBs (i.e., CSE and CSC) from the 

distinct CMC, most efficiently. (Factor coefficients reported in Table A2 in the Appendix 

demonstrate evidence of strong construct validity for each factor.) 

In response to Research Question 2, we used Cohen's (1992) effect size system for r 

estimates (small at r > .10; medium at r > .30; large r > .50) of Pearson correlation coefficients 

among CSBs, CMC, and creative production. Figure 2 illustrates correlations between factors, 

showing a large effect between CMC and creative production (r = .61), a medium-to-large effect 

between creative production and CSBs (r = .42) and a small-to-medium effect between CMC and 

CSBs (r = .25). To report reliability of each factor consistent with the factor analysis approach, 

we used Composite Reliability (CR; Kline, 2016), which incorporates the sum of pattern 

coefficients for each factor, the factor variance, and the sum of residuals. The following results 

for the four factors indicate very good reliability for all five factors: (a) creative production (CR 

= .93), (b) creative metacognition (CR = .86), (c) creative self-efficacy (CR = .91), and (d) 

creative self-concept–social (CR = .82), and (e) creative self-concept–affective (CR = .86). 

 Predictive regression model. To address Research Question 3, we first used a CFA to 

test the seven conative, cognitive, and environmental subscales together. CFA tested the seven-

factor model; GOF reached good fit—SRMR was just above the threshold for close fit—with 

SRMR = .052, CFI = .95, and RMSEA = .034 (see Table 2). Though reaching good fit, we 

conducted local fit-testing at the item level and removed one divergent thinking item and one 

valuing of conformity item, which fell below the acceptable factor loading threshold (.50) and 

were removed. The resulting composite reliability of each latent factor was good: (a) conformity 

(CR = .75), (b) creative ideational flexibility (CR = .82), (c) creative ideational fluency in 

literary arts (CR = .75), (d) originality in thinking (CR = .87), (e) persistence (CR = .85), (f) 

PREPRIN
T IN

 P
SYCHOLO

GY O
F 

AESTHETIC
S, C

REATIV
ITY,  

AND THE A
RTS



REFLECTION AND CREATIVE SELF-BELIEFS 24 

creative ideational confidence (CR = .77), (g) flow in learning (CR = .82), and (h) teacher 

support for creativity (CR = .85). 

 With measurement reliability and validity established, we addressed Research Question 3 

with a regression model that included the second order factor for CSBs and all of the predictors, 

including student sex, minority Race/ethnicity, and participation in the arts integration program. 

In order to include all predictors and outcome variables in a single model, to account for overlap 

in shared variance, we used composite scores for predictors and outcomes, greatly reducing the 

complexity of the model and the number of parameters to estimate. Model fit results are in Table 

2 and the results of direct and indirect effects are detailed in Table 3. We tested for the mediating 

role of CSBs and CMC in the relationship between statistically significant predictors of creative 

production. Figure 3 illustrates the direct and indirect effects of this model with path coefficients 

and R2 to represent that explained variance of each endogenous variable. We use Cohen’s (1992) 

effect size for percent of variance in each outcome explained by each model (i.e., R2 = .01 

(small), R2 = .09 (medium), and R2 = .25 (large) to describe the findings.  

 The explained variance for CMC was a medium effect (R2 = .15), for creative 

performance a large effect (R2 = .40), and for CSBs a large effect (R2 = .34). Table 3 and Figure 

3 illustrate how the small effect of being female on creative production was mediated by an 

indirect effect through CMC (i.e., the coefficient to creative production was no longer 

statistically significant). The arts integration program had a small effect on creative production, 

metacognition, and self-beliefs, and the effect on creative production was fully mediated by 

CMC and CSBs. Creative ideational confidence had a medium effect on CSBs, only, and flow in 

learning had a small effect on CSBs, only. Originality in divergent thinking had a small-to-

medium effect on creative production, metacognition, and self-beliefs, and that effect on creative 
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production was almost fully mediated by CMC and CSBs. Students’ perceived ideational fluency 

in the literary arts had a small effect on creative production and CSBs, and the effect on creative 

production was fully mediated by CSBs. Students being identified as minority Race-ethnicity 

demonstrated a weak negative effect on creative production, only. Persistence and valuing 

conformity did not demonstrate a statistically significant effect on any outcome.  

 Facets of creative metacognition in early adolescence. In total, 82% of students 

demonstrated capacity and willingness to engage in at least one category of creative 

metacognition. Of the four categories of creative metacognition scored, creative strategy 

selection was evident for 47% of students (407 counts), self-regulatory for 38% of students (331 

counts), self-awareness of strengths for 23% (198 counts), and contextual knowledge for 19% 

(160 counts). In terms of repeat categories, 46% of students (n = 399) demonstrated one 

category; 28% of students  (n = 242) demonstrated two categories of creative metacognition; 7% 

of students (n = 62) demonstrated 3 categories; and 1% of students (n = 7) demonstrated all four 

categories. Among creative metacognition dimensions scored in this study, students were most 

likely to report creative strategy selection and self-regulatory awareness. Self-awareness of 

strengths and contextual knowledge appeared to be less present for early adolescent creators.  

 Identifying patterns within each category, self-awareness of strengths included reflections 

of what and how students did something well or not well, often in relation to a specific strength 

or weakness (e.g., being able to find a flow, drawing from own experience, recognizing 

limitations of drawing ability). Creative strategy selection included reflections about using a 

certain prompt or technique to support their approach (e.g., making it strange, thinking of 

different combinations of animals, making something scary, adding details). Contextual 

knowledge related to strategy selection revealing an understanding of what the objectives of the 
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assessment were (e.g., trying to make something new, building off of existing mythological 

creatures, or understanding the importance of naming their creature). Self-regulatory reflections 

revealed an awareness of conditions, both internal and external, that supported their creative 

process and activating what helps them to be more creative (e.g., slowing down and taking time, 

thinking through multiple ideas, having a quiet space to work, and letting go of expectations).  

Discussion  

Our findings from SEM suggested strong evidence for reliability and validity of students’ 

scores for creative self-beliefs, metacognition, and production. We found that CMC and creative 

production were strongly related, while CSBs were more strongly related to creative production 

than CMC. Though predictors generally supported construct validity of measures, all but a 

single, weak predictor of creative production—minority Race-ethnicity—were mostly or fully 

mediated by CMC or CSBs. Those findings contribute new support for the model of creative 

behavior as agentic action (Karwowski & Beghetto, 2018), where creative potential becomes 

creative behavior through positive self-beliefs and valuation of creative potential and effort. 

Moreover, the role of perceived support for creativity in school on CMC and CSBs illustrates the 

role of environmental determinants, such as modeling and encouragement (e.g., proxy agency), 

in the social cognitive theory of agency (Bandura, 2018). The findings also suggest that creative 

metacognition in early adolescence may play an even more critical role in how individual 

creative resources and environmental supports contribute to creative action and production. 

 Characteristics of the creative adolescent self. According to our results from a large 

early adolescent sample completing Grade 8, higher CSBs related to experiences of flow states in 

learning earlier that year. The relationship between flow states and creative production has been 

well-documented in adulthood (Csikszentmihalyi, 1997), and our results suggest this relationship 
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may be more salient for early adolescents in school regarding their self-beliefs, directly. 

Originality in divergent thinking and self-reported fluency of ideational behaviors in the literary 

arts influenced the level of creativity of student’s invented mythological creature. Those 

relationships were mostly or fully explained by CMC and CSBs. Though previous research is 

mixed on how divergent thinking relates to actual creative production (Baer, 2011; Runco & 

Acar, 2012), our results suggest originality in divergent thinking contributes to students’ capacity 

for domain-specific creative production, such as inventing a mythological creature, in early 

adolescence.  Regarding effects of originality on creative production, CMC was a stronger 

mediator than CSBs, which might suggest common strategies that contribute to divergent 

thinking tasks and the invention of a mythological creature. 

 Students’ perception of support for creativity from their teachers also influenced 

students’ level of creative metacognition and self-beliefs (with a small effect on creative 

production that was trending toward statistical significance). This environment-fit challenge 

(Eccles & Roeser, 2011) suggests that teachers’ instructional approach may align to some 

students’ creative process more than others. Indeed, past research has found that teachers carry 

biases about who is creative in their class and how students’ express creativity (Gralewski & 

Karwowski, 2016). Socially-mediated forms of agency (see updated conceptualization in 

Bandura, 2018), such as modeling and encouragement of creative thinking and behavior, should 

be considered in the model of creative behavior as agentic action. Students from non-dominant 

(non-white) race-ethnicities demonstrated slightly lower levels of creative production—

potentially a cultural mismatch in the creative task. This finding should raise the concern that 

creativity research consider how assessments are culturally accessible, sensitive, and responsive 

for diverse student populations. Though all students in the sample received instruction about 
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Greek mythology in middle school, the task to invent a mythological creature may represent a 

Euro-centric topic less relevant to culturally diverse students. Early adolescent female students 

demonstrated higher levels than male students on all outcomes, which could relate to 

developmental differences (Dahl et al., 2018), differences based on the literary-based domain, or 

the unique social pressures that adolescent boys face to conform to social norms (Marasco, 

2018). Students who reported higher fluency of ideational behaviors to think of different endings 

or titles to books also reported a stronger CSE in the task and stronger CSC in school. Not 

surprisingly, students’ general creative ideational confidence related only to students’ CSBs at a 

medium effect.  

 In this study, creative metacognition reflected an agentic perspective and was measured 

by student’s active reflection of their creative process and production in the task, not their 

accurate evaluation of the creativity of their product. The CMC score included students’ 

investment of effort and willingness to reflect on their approach as well as their capacity to call 

forth self-awareness and strategic choices. Importantly, the small effect of students’ persistence 

in learning was fully mediated by CMC. The reflective process to think about self-awareness, 

self-regulation, strategy selection, and contextual knowledge appeared to be challenging for early 

adolescent students, requiring some choice to engage and persist. Indeed, metacognition is just 

beginning to flourish at this age (Flavell, 1979). Relatedly, experience in arts integration had the 

largest effects on levels of creative metacognition. CMC explained most of the small effect of 

arts integration on creative production. Observation research indicates that those integrated 

experiences focused on metacognitive capacities in the creative process through consistent 

reflection and modeling (Anonymous, 2017c), which emphasized CMC over creative production 

PREPRIN
T IN

 P
SYCHOLO

GY O
F 

AESTHETIC
S, C

REATIV
ITY,  

AND THE A
RTS



REFLECTION AND CREATIVE SELF-BELIEFS 29 

and, in part, explains this finding. It may be important for arts integration design in the future to 

focus equally on metacognitive and technical aspects of the creative process.  

 Creative metacognition during this early adolescent phase concentrated on students’ 

strategy selection and self-regulation, including aspects of the learning environment. Though 

self-awareness and contextual knowledge was evident, they were half as frequent as the other 

two components. The development of contextual knowledge requires explicit instruction and 

modeling in the school setting in order to develop students awareness of when and how to apply 

the creative process and creative strengths (Beghetto & Kaufman, 2014). Moreover, self-

awareness about creative strengths and limitations requires prior opportunities for reflection in 

the school setting, which evidence suggests is limited in typical middle school instruction 

(Anonymous, 2017c). These results reinforce Flavell’s (1979) encouragement for schools to 

develop the full array of metacognitive knowledge and monitoring in early adolescence through 

explicit instruction, modeling, practice, and feedback in the classroom context. Puente-Diaz and 

Cavazos-Arroyo (in press) suggest the importance of making metacognitive feelings explicit.  

General Discussion 

 Together, the design of these studies set out to explore and test a comprehensive 

assessment approach, extend understanding about CSBs during a crucial period of human 

development, and further test the model of creative behavior as agentic action with a focus on 

creative metacognition. We set out to provide additional clarity about creative self-beliefs in 

response to growing interest in the field (Beghetto & Karwowski, 2017; Karwowski & Barbot, 

2016). We used structural equation modeling techniques to test the fit of different theoretical 

models and to achieve a high degree of precision in parameter estimates. CMC demonstrated an 

important role in explaining the link between creative potential and creative production. Indeed, 
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by blending self-awareness of creative strengths and self-regulation of how and when to be 

creative in a task, CMC may be more complex than other CSBs and perhaps the most indicative 

of the agentic action required to be creative (Beghetto & Karwowski, 2017).  

Supporting the Creative Self of Adolescents 

 Results from this study suggest that schools can proactively support the development of 

adolescents’ creative self and that such support matters for creative production, self-beliefs, and 

metacognition. Fostering students’ capacity for original and flexible thinking within and across 

domains is possible through intentional curricular and instructional decisions (Beghetto & 

Kaufman, 2014). Carefully designed arts integration experiences showed promise as one type of 

support and approach. Arts integration techniques that focus on students’ unique creative process 

across content areas appears to contribute to students’ creative development, holistically, with 

the greatest emphasis on creative metacognition. Given the lack of technical training in artistic 

domains of most non-arts educators, focusing their professional development on understanding 

the creative process and CMC may be key. To establish a strong environment-fit for creative 

development of diverse adolescents, schools will need to go beyond fostering creative idea 

generation and learn more about supports students need. For instance, male and female 

adolescents may experience different pressures to conform (Anonymous, 2019c); therefore, 

educators may need to nurture and model creative development, adaptively. The importance of 

culturally responsive techniques to support healthy adolescent development (Hammond, 2015) 

may relate to creativity as well, especially regarding how creative production is framed and 

prompted by educators for culturally and racially non-dominant groups. Establishing culturally 

responsive creative assessments will be an important next step in research as well.  
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 Creating conditions in learning opportunities for students to reach a flow state of 

concentration and enjoyment, consistently, may support their CSBs, and arts integration may be 

a promising approach to establish those conditions (Anonymous, 2019b). Similarly, educators 

may be able to nurture students’ CMC by supporting awareness of self-regulatory choices and 

acknowledging the effort to persist through challenging experiences, rather than acknowledging 

or praising the product, only. Opportunities for structured uncertainty, where students have to 

face ambiguity in the steps or expectations (Beghetto, 2019), can fuel that growth. The 

assessment approach developed in this study could be applied to the classroom setting, easily, 

and make visible to both students and educators the diverse creative self each learner carries. 

Moreover, using the comprehensive and reflective format of this assessment may be a key 

support to support the development of students’ creative metacognition. 

Future Research on the Adolescent Self and Creative Agentic Action  

 This study suggests the increasing importance of learnimg how students feel, think, and 

reflect in the creative process and supporting adaptive development in all three areas. For this 

sample of early adolescent students, each facet—creative production, metacognition, and self-

beliefs—illustrated distinct patterns of predictive and mediating characteristics. The results 

integrate the social and personal modes of human agency and the role of metacognition in the 

model of creative behavior as agentic action. It will be important to research how the creative 

and agentic self develops and performs in different contexts. For instance, how might the nature 

and domain of the task prompt draw out different potential for creative performance, 

metacognition, and self-beliefs? Understanding the barriers that may stymie this agentic action, 

such as the newly validated construct of creative anxiety (Daker, Cortes, Lyons, & Green, in 

press), will be critical to converting creative potential into creative behavior.  
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Limitations 

 Several limitations of this study require cautionary interpretation and generalization. All 

of the effects reported represent regression paths between predictors measured in the winter of 

Grade 8 with outcomes measured five months later in the spring. Though it is beyond the scope 

of this study, opposite directionality between factors could be in play, theoretically. For instance, 

high creative metacognition and production could influence greater originality in divergent 

thinking. The variable indicating experience in arts integration during middle school reflects a 

comparison between students selected into conditions through a quasi-experimental design 

without prior levels of creative outcomes available to include in analyses. The creative task was 

completed individually, which ignores the social and participatory nature of creativity in school 

(Clapp, 2016) and may reinforce a perspective that upholds the individual as the creator 

decontextualized from the sociocultural context of the classroom where that creativity happens. 

This study explored CMC through student reflection prompts, which may have posed more 

difficulty to complete for some students than others. Additional approaches to investigating, 

measuring, and analyzing CMC will be important for future research. Moreover, due to time 

constraints, descriptive coding and analysis of CMC categories were scored by a single rater.  

Conclusion 

 Recent work theorized and demonstrated the link between creative potential and creative 

behavior as a matter of agentic action. Additionally, recent conceptual work clarified that 

creative self-efficacy, self-concept, and metacognition are inter-related but distinct aspects that 

likely undergird that agentic step in creative behavior. Results from the studies presented 

illustrate the large but distinct role that creative self-beliefs and creative metacognition play in 

the creative process of adolescents, mediating the influence of conative, cognitive, 
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environmental, and personal factors that contributed to creative production. The effort to support 

students’ creative development in school should include, not only the typical creative thinking 

often associated with creative potential, but also the self-beliefs and metacognitive capacities that 

fuel the agency to create and give shape to the possible.  
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Figure 1. The theoretical model where student characteristics, environmental, conative, and 
cognitive factors, in part, shape the creative self-concept, creative self-efficacy, and creative 
metacognition in early adolescence, which undergird creative production.  
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Figure 2.  Correlations and factor coefficients for creative production, creative metacognition, 
and bi-factor model of creative self-beliefs. All correlations and factor coefficients are 
standardized and statistically significant at p < .01. 
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Figure 3. Results of direct and indirect effects of summative scores of predictors at Time 1 (in 
white rectangles) on creative production mediated by CMC and CSBs at Time 2 (in grey 
rectangles and ovals). CSB is the only latent variable. Dashed lines illustrate the remaining non-
significant direct effects on creative production after mediation. Path coefficients are 
standardized and R2 is included outside each endogenous factor in the model. 
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Table. 2 

Bivariate Correlations Between Creative Production, Creative Self-Beliefs, and Predictors and Standard Deviations and Means for All Variables 

Variables 1 2 3 4 5 6 7 8 9 10 11 12 

1. T2: Creative self-efficacy  -            

2. T2: Creative self-concept affect .58* -           

3. T2: Creative self-concept social .62* .74* -          

4. T2: Creative metacognition  .18* .25* .18* -         

5. T2: Overall creative production  .32* .39* .32* .53* -        

6. T1: Flow in learning .26* .35* .30* .13* .20* -       

7. T1: Persistence in learning .16* .21* .25* .17* .14* .47* -      

8. T1: Creative ideational confidence .37* .37* .43* .08 .15* .34* .36* -     

9. T1: Ideational fluency-literary arts .30* .30* .29* .16* .23* .40* .23* .35* -    

10. T1: Originality in divergent thinking .22* .28* .25* .25* .28* .37* .31* .31* .28* -   

11. T1: Value of conformity -.12* -.14* -.08* -.06 -.12* -.13* -.11* -.13* -.07 -.10* -  

12. T1: Support for creativity in school .25* .25* .22* .16* .13* .41* .41* .30* .20* .12* -.08* - 

Standard deviation (SD) 2.37  0.98 0.96 0.55 1.05 0.82 0.82 0.75 1.08 3.08 0.85 0.83 

Mean 6.21 3.38 3.16 1.18 3.05 3.64 3.57 3.68 3.08 3.47 2.21 3.31 

Note. Variables 1–5 are outcomes measured in spring 2018 and variables 6–12 are predictors measured in winter 2018. *p < .01. 
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Table 3. 

Goodness-of-Fit Indices of Models for Confirmatory Factor Analysis of Creative Production and Creative Self 

Beliefs, Predictors, and Regression Model 

Model df χ2 SRMR CFI RMSEA (90% C.I) 

Confirmatory Factor Analysis for Creative Production and Creative Self-beliefs  

      5-factor (17 items) 109 307.46* .032 .97 .047 (.04, .05) 

      CSB second-order model with CM  114 518.49* .082 .94 .065 (.06, .07) 

      CSB second-order model without CM 113 329.71* .037 .97 .048 (.04, .05) 

Confirmatory Factor Analysis for Conative, Cognitive, and Environmental Predictors  

      7-factor (28 items) 329 569.60* .052 .95 .034 (.03, .04) 

      7-factor revised (26 items) 278 485.60* .045 .96 .034 (.03, .04) 

Predictive Regression Models with Indirect Effects 

      10-predictor model with CSB second-order factor 25 73.29* .02 .97 .056 (.04, .07) 

Note. CFI = comparative fit index; SRMR = standardized root-mean-square residual; RMSEA = root mean square  

error of approximation with 90% confidence interval included in parentheses. *p < .05. 
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Table 3. 

Regression Coefficients for Predictive Direct and Indirect Effects on Creative Production, Metacognition, and 
Self-Beliefs  

Predictors 
Creative 

Production 
Creative 

Metacognition  
Creative Self-

Beliefs  

Minority -.08* (.04) -.02 (.04) .06 (.04) 

Female .10** (.04) .15* (.04) .00 (.04) 

   Indirect effect of support for creativity through CMC .07** (.02)   

Arts integration .11* (.04) .18** (.04) .08* (.04) 

   Indirect effect of support for creativity through CMC .08** (.02)   

   Indirect effect of support for creativity through CSB .02 (.01)   

Originality in divergent thinking .24** (.04) .23** (.04) .19** (.04) 

   Indirect effect of originality through CMC .10** (.02)   

   Indirect effect of originality through CSB .06** (.01)   

Support for creativity in school .08 (.04) .14** (.04) .11** (.04) 

Perceived ideational fluency of literary ideas .13** (.07) .08 (.04) .15** (.04) 

   Indirect effect of ideational fluency through CSB .05** (.02)   

Creative ideational confidence -.02 (.04) -.07 (.04) .30** (.04) 

Flow .05 (.05) -.03 (.05) .15** (.04) 

Persistence -.00 (.05) .08 (.05) -.05 (.04) 

Value of conformity -.07 (.04) .00 (.04) -.06 (.04) 

Note. CMC refers to creative metacognition. CSB refers to creative self-beleifs. All paramter estimates are 
reported as standardized coefficients. Standard errors are included in parentheses. *p < .05; **p < .01. 

 
 
 
 
 

Table Click here to access/download;Table;Table 3_v2.docx

PREPRIN
T IN

 P
SYCHOLO

GY O
F 

AESTHETIC
S, C

REATIV
ITY,  

AND THE A
RTS

https://www.editorialmanager.com/aca/download.aspx?id=26287&guid=5c7c628e-5404-4333-b0d7-850dece814ce&scheme=1
https://www.editorialmanager.com/aca/download.aspx?id=26287&guid=5c7c628e-5404-4333-b0d7-850dece814ce&scheme=1



