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Drawing on the componential theory of creativity, we report on the development of a model for understanding
students' experiences of creative school environments, based on survey responses from Grade 7 and 9 Australian
students (N = 2538) across 13 high schools. Confirmatory factor analysis was used to test for construct validity of
scales, followed by structural equation modeling to estimate the fit of the hypothesised model to the data, and
estimate direct and indirect relations between variables. Consistent with predictions based on the componential

model, students' perceptions of the extent to which creativity was supported through classroom work had sub-
stantial direct relations with intrinsic motivation and creative self-efficacy. Also consistent with predictions,
intrinsic motivation acted as a mediating variable for a number of pathways in the model. Demographic cova-
riates were generally less salient than personality covariates. Implications for educational practice and future

research are discussed.

1. Introduction

There is increasing recognition that schools can and should develop
students' creative capacities (Beghetto et al., 2014; OECD, 2019a).
Achieving this goal is best served by a systems conception of creativity
(Hennessey, 2015; Kupers et al., 2019), in which the development of
such potential stems from the interaction of individual and social
(including cultural) dimensions. Of the various models of creativity with
such breadth of scope (e.g., Csikszentmihalyi, 1988; Rhodes, 1961),
Amabile's (1983, 2018) componential model foregrounds the role of
social-environmental forces in understanding how intra-individual fac-
tors, such as task motivation, domain-relevant skills, and creativity-
relevant processes, combine to support progress towards a goal. Ama-
bile's model has particular resonance for a consideration of creativity in
schooling because of its close consideration of the impact of social en-
vironments on the key variable of intrinsic motivation — a perennial
concern for educators. In the present study, key paths of the compo-
nential model (see Amabile, 2018, Fig. A) between the social environ-
ment, task motivation, domain-relevant skills, and creativity-relevant
processes are tested across 13 Australian high schools. (Amabile's model
stipulates additional processes relating these variables to problem
identification, preparation, response generation, response validation

and communication, and outcomes, feeding back to task motivation, not
included in the present study.)

The study extends the relatively small empirical base of the
componential model in secondary education in several ways. First, it
expands the conceptualization and measurement of a social environ-
ment supporting creativity in school settings. Second, the study uses
structural modeling to provide a stringent test of key pathways in the
componential model, focusing on direct paths from social environment
to domain-relevant skills and creativity-relevant processes, but also in-
direct associations with domain-relevant skills and creativity-relevant
processes mediated through task motivation variables. In the sections
below, theory and research on each of these elements of the compo-
nential model is reviewed, with an emphasis on the model's application
to educational settings.

1.1. Social environment and task motivation

Reviewing research on children's and adolescents' creativity, Kupers
etal. (2019) drew on Rhodes' (1961) seminal formulation to categorized
theories of creativity according to their focus across Person, Product,
Process, or Press, with Press referring to “the relationship between
human beings and their environment” (p.308). Writing at the same time
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as Rhodes, Torrance (1961) discussed the qualities of the “creative
relationship” between a teacher and student. In advocating for “being a
guide, not a god”, accepting students' limitations and assets creatively, a
willingness to use “teachable moments”, and generating a friendly
environment based on respect and empathy rather than coercion, Tor-
rance likewise argued strongly for the role of the social environment in
promoting creativity, particularly in school settings.

Taking a social-psychological view of intrinsic motivation as
engagement in a task as an end in itself, as opposed to as a means to an
extrinsic goal, Amabile's (1983, 2018) model postulates a number of
features of the social environment that may affect intrinsic and extrinsic
motivation, and hence creativity. Early research by Deci (e.g., Deci,
1971, 1972) and Lepper and colleagues (e.g., Amabile et al., 1976;
Lepper et al., 1973; Lepper & Greene, 1975) repeatedly demonstrated
extrinsic constraints, such as lack of choice, rewards for performance,
surveillance, and externally imposed deadlines, tended to lower intrinsic
motivation; subsequent tests of the effects of such constraints (e.g.,
Amabile, 1979, 1982) also demonstrated negative effects on creative
output. Drawing on these results, Amabile's (1983) Intrinsic Motivation
Hypothesis of Creativity proposed that “The intrinsically motivated state
is conducive to creativity, whereas the extrinsically motivated state is
detrimental” (p. 91). Reflecting on explanations for these results often
being explained through internal cognitive mechanisms, Hennessey
(2015) called for more explicitly social considerations of such effects,
distinguishing between “little-c” creative cultures of specific institutions
or environments such as school environments and individual class-
rooms, versus “Big-C” creative cultures evinced by values, expectations
and practices of nations, regions, or groups. Understanding the nature
and development of “little-c” creative cultures, such as classrooms,
mirrors calls for greater understanding of creativity's development at the
individual level at a range of levels beyond “Big-C” (eminent) creativity
and “little-c” (everyday) creativity, such as “mini-c” creativity that is
inherent in the process of learning (Kaufman & Beghetto, 2009).

Large-scale empirical research relating students' perceptions of
educational environments, task motivation, and/or creativity-relevant
processes or outcomes is relatively scant, and has tended to be
restricted to university samples. An early example of work in this area
was Hill's (1991) development of a survey instrument identifying
creativity-supportive factors in college classrooms, including percep-
tions of support for innovation, organization, competitiveness, peer
support, student involvement, and teacher support. However, data
presented by Amabile et al. (1994) noted the general level of support
was weak for hypothesised correlations between these factors and stu-
dent reports of intrinsic vs. extrinsic motivation; the relatively small
sample in this study (n = 98) would have limited the power of these
analyses. More recently, Choi (2004) tested a structural model linking
individual characteristics including motivational and personality fac-
tors, social environment including supportive teaching and open group
climate, and creativity-relevant processes including creative self-
efficacy and creative intention, in predicting the creative performance
of 430 US university students studying organizational behavior. Using
path analysis, Chang et al. (2016) used the 8-item “organizational
encouragement” scale developed by Amabile et al. (1996) as a measure
of “perceived school support for creativity”, in order to test effects of
students' perceived school support for creativity and creative self-
efficacy on students' individual creativity. Anderson et al. (2017) used
exploratory and confirmatory factor analysis across two studies to derive
associations between facets of American high school students' school
engagement — including educational aspirations, relationships with
teachers, and relationships with peers — and their self-reported creative
ideation using the Runco Ideational Behavior Scale for Students (RIBS-
C). Anderson et al. found substantial correlations between the above sets
of constructs, consistent with theorizing regarding the importance of the
social environment.

Widely used survey-based measures of workplace support for crea-
tivity tend to collect data on substantially more facets of social
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dimensions supporting creativity than in the studies described above.
Thus, the Work Environment Scale (Amabile & Gryskiewicz, 1989) in-
cludes 8 scales considered to reflect environmental stimulants of crea-
tivity, and 4 scales considered to reflect obstacles. Likewise, the
Situational Outlook Questionnaire (Isaksen, 2007) includes 9 scales
reflecting various facets of organizational climate supporting change,
innovation, and creativity. The present study sought to expand the range
of educational environmental factors considered, drawing on 12 di-
mensions of creativity-supportive educational environments (see
Table 1 for definitions and example items). The first 10 scales and items
are based on Harris's (2016) framework for creativity supports in
schools, along with the physical environments of schools as sites for
creative learning (for a review, see Davies et al., 2013). Beyond these
factors, as noted above, research based on the componential model has
consistently identified perceptions of autonomy (versus constraint) as a
key component of social environments supporting intrinsic motivation;
the present study incorporates this factor into the overall model to be
tested. Given the common focus of all Creative Classroom Index (CCI)
items based on the item stem “In our classes, ...”, a hierarchical model
was hypothesised, with the 12 hypothesised sub-factors loading on an
overall “creative environment” factor. We consider these facets to be
parts of an integrated experience of creative schooling; in the context of
classroom-based education, then, teachers seeking to develop students'
creativity would be expected to simultaneously use a wide range of
approaches in tandem, rather than just one or two strategies. Such a
focus on a singular higher-order construct (creative learning environ-
ments) thus distinguishes the proposed Creative Classrooms Index from
other multiscale student experience survey instruments traversing more
conceptually varied terrain (e.g., the What is Happening in This Class
instrument's scales for Involvement, Investigation, Task Orientation,
Cooperation, and Equity; see Dorman, 2003).

2. Domain-relevant skills

The next major component in Amabile's (2018) model, domain-rele-
vant skills, encompasses “expertise, technical skill, and innate talent in
the relevant domain(s) of endeavor” (Amabile & Pillemer, 2012, p.10).
In the context of school-based education, expertise can be identified as
academic achievement in the core curriculum, with knowledge and
skills developed in areas such as language arts, mathematics, science,
history, and geography providing a broad foundation for the develop-
ment and expression of “little-c” or “mini-c” creativity in schoolwork
(Kaufman & Beghetto, 2009). Measures such as grade point average
generally provide reliable and valid summaries of student achievement
across a range of subjects studied over a period of time (Richardson
et al., 2012; Westrick et al., 2015). In school-based research, however,
curriculum variation across schools and educational levels can present
challenges to the use of such measures. Students' self-efficacy reports
provide an alternative means of indexing domain-relevant skills, by
asking students to rate how well they can learn a range of subject areas
(Bandura, 2001). Using Gignac and Szodorai's (2016) benchmarks for
correlation coefficient magnitudes in individual difference research,
meta-analyses (e.g., Multon et al., 1991; Richardson et al., 2012) of
correlations between academic self-efficacy and academic performance
have found moderate to strong average correlations (0.21-0.41) be-
tween these variables across primary to tertiary educational levels.

2.1. Creativity-relevant processes

Following domain-relevant skills in the componential model are
creativity-relevant processes, including a cognitive style supporting un-
derstanding of complexity and an ability to “break set” during problem-
solving; knowledge of heuristics for generating new ideas; and a work
style conducive to creativity, e.g., an ability to concentrate for extended
periods, along with persistence in the face of challenges (Amabile,
2018). Amabile and Mueller (2008) present a range of methods for
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Table 1
Social environment scales and example items.

Scale name Description Sample item Related

literature

Collaboration To work in a group of In our classes, Kyndt et al.
two or more to develop students learn from (2013)
shared understandings working together,
and achieve shared not just from the
goals. teacher.

Problem- To identify and In our classes, we Treffinger

Solving articulate problems and ~ are encouraged to et al. (1994)
devise strategies for think of different
their solutions and/or solutions to
management, problems.
considering
consequences and
outcomes.
Critical To identify and In our classes, we Dwyer et al.
Thinking articulate problems and  are learning to make  (2014)
devise strategies for up our own minds,
their solutions and/or not just accept what
management, we are told.
considering
consequences and
outcomes.

Playfulness To use the imagination In our classes, we Beghetto
to create made-up have fun when we (2019)
worlds and situations. are learning.

This capacity is often
associated with
enjoyment and fun.

Environment The qualities of the In our classes, our Davies et al.
environment, including classroom are good (2013)
physical, emotional and  spaces in which to
intellectual, and their learn.
adaptability for a
diversity of classroom-
based activities.

Divergent To think differently In our classes, we try ~ Kim (2011)

Thinking about known problems; different ideas to see
to evaluate the if they work.
knowledge students
have from different
perspectives, and find
new ways of
understanding.

Innovation To realise creative ideas  Inour classes, wetry ~ Beyers
in tangible ways. new ways of making ~ (2010)

or doing things.

Discipline To develop expertise in In our classes, we Sweller

Knowledge a domain of knowledge aim to understand (2009)
that involves specialised ~ our work, not just
content and process memorize it.
understandings.

Risk-Taking To be supported when In our classes, our Beghetto
trialling unconventional  teachers give us (2009)
or previously time to really
unconsidered explore and
approaches. understand new

ideas.

Synthesis To connect ideas to In our classes, we Shing and
develop new compare new ideas Brod (2016)
understandings or with what we
approaches. already know.

Curiosity A desire to explore, In our classes, we Ostroff
examine and get to explore ideas (2016)
understand how things that interest us.
are and how things
work.

Autonomy Providing freedom to I feel that my Amabile
students in deciding teachers provide me (2018);
what work to do and/or  with choices and Hennessey
how to do it. options. (2010)
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assessing such processes, including creative self-efficacy self-reports as
indices of creative thinking strategies (see Table 2.1 of Amabile &
Mueller, 2008). Parallel with the use of academic self-efficacy self-re-
ports to index domain-relevant skills, self-reports of creative self-
efficacy (CSE), “the belief one has the ability to produce creative out-
comes” (Tierney & Farmer, 2002, p.1138), can index a student's confi-
dence in bringing such processes to bear. However, research linking CSE
with other constructs has typically involved adult participants (for a
meta-analysis, see Karwowski & Lebuda, 2016) and therefore some
items (e.g., “Compared with my friends, I am distinguished by my
imagination and ingenuity”; Karwowski, 2012) may present compre-
hension challenges to younger students, including elementary school
children who have been part of this study's broader program of research.
Hence, the present study developed and tested a novel CSE measure for
school students.

2.2. Control variables

The survey used for this study contained information on a variety of
control variables. Including control variables such as sociodemographic
factors in structural models acts to account for variance explained by
these factors, thus providing stronger grounds for interpretations of
findings (Martin, 2011). In the present study, prior research does not
provide particularly clear foundations for hypotheses regarding age and
gender, but nonetheless, their inclusion as control variables can be
considered “good practice”. In contrast, there are stronger grounds for
incorporating non-English speaking background and Aboriginal/Torres
Strait Islander as control variables: van Dijk et al. (2019) review a
substantial body of research linking children's creativity with bilin-
gualism and experience with multiple cultures. Theorizing around the
intra-individual components of the componential model recognizes the
role of personality factors in explaining variation (see Fig. 4.1 of Ama-
bile, 2018). Two broad personality factors are particularly germane.
Openness to experience, representing capacity for imagination alongside
artistic and intellectual curiosity (Oleynick et al., 2017), has long been
linked with measures of creativity such as creative thinking, achieve-
ment, and choice of a creative profession; in the context of the present
study, Karwowski and Lebuda's (2016) meta-analysis identified a sub-
stantial average correlation (r = 0.69) between openness to experience
and creative self-efficacy. In contrast, Conscientiousness, encompassing
goal orientation, carefulness, planning, and self-discipline as key facets,
has not been so explicitly linked with creativity, but its role as a control
variable in the present study can be justified since high school students'
self-reports of conscientiousness have been clearly linked to their aca-
demic motivation, including academic self-efficacy (Ginns et al., 2018),
and Karwowski and Lebuda's (2016) meta-analysis identified a moder-
ate average correlation (r = 0.31) between conscientiousness and cre-
ative self-efficacy.

2.3. Aims of the present study

The present study has the following aims, reflected in Fig. 1. First,
drawing on scholarship on creative experiences in school settings, it
seeks to expand the scope of student experience measures that might
reflect this key element of the componential model. Second, it seeks to
test direct relations between students' experiences of the school-based
social environment and their intrinsic versus extrinsic motivation for
school, as well as between these experiences and academic and creative
self-efficacy. Third, it seeks to test the extent to which relations between
social environment perceptions and academic and creative self-efficacy
are mediated by intrinsic versus extrinsic motivation, as predicted by the
componential model. Lastly, the study was conducted to investigate the
above relations over and above a range of additional sociodemographic
and personological covariates.
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Covariates

Sociodemographic factors

Age

Gender

Non-English speaking background
Indigenous background
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Risk-Taking, Synthesis, Curiosity,

Personality factors S~ RRE
Conscientiousness So RS -
Openness to Experience N . Tl -
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Creative Environment Factors Task Motivation Domain-Relevant Skills
Collaboration, Problem-Solving, Critical Intrinsic motivation Academic self-efficacy
Thinking, Playfulness, Environment,
Divergent Thinking, Innovation, Extrinsic motivation Creativity-Relevant Processes

Creative self-efficacy

Autonomy
|

0

Fig. 1. Hypothesised relations among variables. Note: Bolded single-headed arrows represent substantive path coefficients; dashed lines represent covari-

ate parameters.
3. Method
3.1. Participants

Participants consisted of 2538 students in junior high school, i.e.,
Grade 7 (50.7%) and Grade 9 (49.3%), from 13 Australian high schools.
Schools were mixed ability comprehensive schools, although typically
higher in socio-economic status than the Australian national average
(mean = 1000; SD = 100) based on schools' Index of Community Socio-
Educational Advantage (ACARA, n.d.): mean = 1128.62, SD = 59.42.
ICSEA is an aggregate measure of the socio-educational background of
students, comprising parental educational levels and occupations for
students in a school, as well as geographical location (a potential source
of disadvantage), and proportion of Indigenous students. Due to sam-
pling several single-gender schools, 68.7% of the respondents were
male. Respondents' mean age was 13.47 (SD = 1.13) years. A total of
20.3% of the sample was from a non-English speaking background, and
2.4% of students were Indigenous Australians.

3.2. Materials and procedure

Students completed the survey during normal classes, supervised by
their teachers and a research assistant. Students completed the survey
individually on tablets or laptop computers using the Qualtrics survey
system, and were invited to ask questions if any aspects of the survey
procedure required clarification. The study was approved by the Uni-
versity of Sydney human research ethics committee (Protocol no. 2017/
943) and the schools' principals. The survey began with a set of measures
probing students' demographics (described below), followed by key self-
reported variables of interest. A full list of scales and items used in the
present study, along with standardized factor loadings, is provided in
“Supporting Information”.

Covariate factors were as follows. Sociodemographic factors consisted
of age in years, gender (female/male), ethnicity (non-English speaking
background, NESB; yes/no), and Indigenous (Aboriginal or Torres Strait
Islander) background (yes/no). “Big Five” personality factors — Consci-
entiousness (omega = 0.77) and Openness to Experience (omega = 0.80)
— were assessed using eight items per factor from John and Srivastava's
(1999) BFI-46-A instrument for children. Participants rated the extent to
which statements were accurate descriptions of themselves, using a 1
(strongly disagree) to 5 (strongly agree) Likert scale.

The first of the substantive elements of the model, representing
“social environment”, was measured through the “Creative Classrooms
Index” (CCI) student experience survey. Students were asked about their

perceptions of their classroom experience using 44 items (4 items per
sub-scale) beginning with the stem, “In our classes...”, and 6 items
measuring teacher autonomy support using items developed by Jang
et al. (2012). Students responded using a 5-point Likert scale marked 1
= never or only rarely true of the subjects I study, 2 = sometimes true of
the subjects I study, 3 = true about half the time, 4 = frequently true of
the subjects I study, and 5 = always or almost always true of the subjects
I study (omega = 0.97).

The second substantive element of the model, “Task Motivation”,
was measured using eight items from Gnambs and Hanfstingl's (2014)
measure of academic motivation for adolescents. Using a 1 (strongly
disagree) to 5 (strongly agree) Likert scale, students described the extent
to which they worked on classwork because of intrinsic motivation
reasons, e.g. “because it's fun” (omega = 0.84), or extrinsic motivation
reasons, e.g. “because otherwise I would get into trouble at home”
(omega = 0.70).

The third substantive element of the model, “Domain-relevant
skills”, was measured using five items based on Bandura's (2001) mea-
sure of academic achievement self-efficacy. Students were asked to rate
their degree of confidence in a range of academic subject areas (e.g.,
language arts, mathematics, science) using a Likert scale ranging from 1
(cannot do at all) through 3 (moderately can do) to 5 (highly certain can
do) (omega = 0.75).

The fourth substantive element of the model, “Creativity-relevant
processes”, was based on creative self-efficacy, measured by eight items
adapted from Abbott’s (2010) creative self-efficacy measure for adults,
e.g., “I can imagine brand new ideas” (omega = 0.88).

3.3. Statistical analyses

Analyses consisted of an initial confirmatory factor analysis (CFA),
followed by structural equation modeling using Mplus (Muthén &
Muthén, 1998-2010), based on the robust maximum likelihood esti-
mator. Analyses used the ‘cluster’ command under the ‘complex’
method in Mplus to account for the nesting of students within the 13 high
schools. This adjusts standard errors for all parameter estimates,
reducing bias in tests of statistical significance that might result from
clustering effects. Model fit was evaluated using the comparative fit
index (CFI), the root mean square error of approximation (RMSEA), and
the standardized root mean square residual (SRMR). CFI values range
from 0 to 1.00, with values equal to or >0.90 and 0.95, respectively,
indicating acceptable and close fit to the data (McDonald & Marsh,
1990). Joreskog and Sorbom (1993) contended RMSEA values equal to
or below 0.05 and 0.08, respectively, constitute close and acceptable
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levels of fit. In their review of a range of fit indices including the CFI and
RMSEA, Marsh et al. (2005) note the CFI contains no penalty for a lack of
parsimony; thus, improved fit may be possible with the introduction of
additional parameters, but such improvements may merely reflect
capitalization on chance. By comparison the RMSEA contains penalties
for a lack of parsimony. Values of overall y2 and the associated p value
for this test are reported but not interpreted as indices of model fit, due
to the long-recognized sensitivity of this test to large sample sizes
(Marsh, 2007). For the SRMR, Kline (2016) suggests values >0.10 may
indicate poor fit. Covariances between error terms of negatively
valenced items in the Conscientiousness scale were fitted based on a
long-standing recognition of this source of model misfit in personality
research (Ginns et al., 2014). Internal consistency of scales was indexed
by McDonald's (1999) omega.

Interpretation of results considers explained variance in task moti-
vation, domain-relevant skills, and creativity-relevant processes, as well
as magnitude of standardized beta coefficients. Follow-up analyses of
indirect effects, testing the extent to which relations between control
variables and social environment to academic and creative self-efficacy
were carried through intrinsic and extrinsic motivation variables, were
also conducted using Mplus. Keith (2006) proposed the following
educational research benchmarks for direct effects in the form of beta
coefficients: <0.05 is considered too small to be meaningful, above 0.05
as small but meaningful, above 0.10 as moderate, and above 0.25 to be
large. Interpretation of results below focuses on beta coefficients that are
educationally meaningful (i.e., > |0.05|). For indirect effects, Kenny's
(2018) definition of an indirect effect as the product of two effects is
used; based on Keith's benchmarks above, educationally meaningful
indirect effects above 0.003 are considered small, above 0.01 as mod-
erate, and above 0.06 as large.

4. Results

The dimensionality of the variables under analysis was tested using
confirmatory factor analysis. Where single item indicators (e.g., age,
gender, non-English-speaking background, Indigenous background)
were used, the loadings of these indicators were fixed at one and the
residuals at zero to allow the estimation of a correlation matrix between
observed and latent variables. A twenty-three-factor model, in which the
12 creative environment factors given in Table 1 loaded on a higher
order “creative classrooms” factor, had an acceptable fit to the data,
X2(3935) =13,319.64, p < 0.001, CFI = 0.91, RMSEA = 0.031 (90% CI
0.030-0.031), SRMR = 0.042. Descriptive statistics and a latent factor
correlation matrix are given in Table 2.!

A structural model specifying direct and indirect relations between
control variables, social environment, task motivation, academic self-
efficacy, and creative self-efficacy was then fitted to the data. This
model had acceptable fit to the data, X2(3936) =13,318.54, p < 0.001,
CFI = 0.91, RMSEA = 0.031 (90% CI 0.030-0.031), SRMR = 0.042.
Table 3 below provides the standardized beta () coefficients repre-
senting direct and indirect relations between variables under analysis.
Statistically significant proportions of variance were accounted for in
the Task Motivation variables (intrinsic motivation: R> = 52%; extrinsic
motivation: R* = 07%), academic self-efficacy (R? = 55%), and creative

1 We tested an alternative CFA model without the higher order factor which
had slightly better fit than the model with the higher order factor: ¥*(3771) =
12,275.98, p < .001, CFI = 0.92, RMSEA = 0.030 (90% CI 0.029-0.030), SRMR
= 0.040. However, the structural model without a higher order social envi-
ronment factor would not converge, even when iterations were increased to
very high levels (10,000). Inspecting the latent correlation matrix for the 12
social environment scales, we found these inter-correlations ranged from 0.79
to 0.99. In a structural model, correlations of this magnitude pose serious
problems due to multicollinearity (Marsh et al., 2004; Pedhazur & Schmelkin,
1991), and are the likely source of lack of convergence.
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self-efficacy (R? = 53%), indicating the overall model included a range
of salient predictors.

Focusing first on direct and indirect paths in the substantive part of
the componential model: student experiences of the social environment
had a large association with intrinsic motivation (p = 0.33) but not
extrinsic motivation (§ = —0.07), did not predict self-reports of aca-
demic self-efficacy (p = 0.04), but did predict creative self-efficacy to a
moderate extent (f = 0.16). Student reports of intrinsic motivation had a
strong association with academic self-efficacy (p = 0.38) and a moderate
association with creative self-efficacy (B = 0.21), whereas extrinsic
motivation only predicted academic self-efficacy to a small to moderate
extent (B = 0.09). Indirect effects of social environment via intrinsic
motivation were large for both academic self-efficacy (f = 0.13) and
creative self-efficacy (f = 0.07), whereas indirect paths via extrinsic
motivation were small and non-significant. Follow-up analyses using
model comparisons confirmed that a structural model with paths from
intrinsic and extrinsic motivation to academic self-efficacy constrained
to equality had worse fit to the data, Ay%(1) = 44.06, p < 0.001. Like-
wise, a structural model with paths from intrinsic and extrinsic moti-
vation to creative self-efficacy constrained to equality had worse fit to
the data, Ay%(1) = 20.87, p < 0.001.

Of the control variables, the personality variables were the most
salient sources of direct and indirect paths. Openness to experience had
a moderate to large association with intrinsic motivation (§ = 0.22) and
a moderate association with extrinsic motivation (§ = 0.12), a moderate
association with academic self-efficacy (p = 0.15), and a very large as-
sociation with creative self-efficacy (§ = 0.45). The indirect path to
academic self-efficacy via intrinsic motivation was large (§ = 0.08),
while the indirect path via extrinsic motivation was moderate (f =
0.01). The indirect path to creative self-efficacy via intrinsic motivation
was moderate to large (p = 0.05), while the indirect path via extrinsic
motivation was very small and not statistically reliable (p = 0.00).
Student self-reports of conscientiousness had a large association with
intrinsic motivation (f = 0.37) and a moderate to large association with
extrinsic motivation (p = 0.19), a large association with academic self-
efficacy (p = 0.27), and a small to moderate association with creative
self-efficacy (p = 0.08). The indirect path to academic self-efficacy via
intrinsic motivation was large (p = 0.14), while the indirect path via
extrinsic motivation was moderate (B = 0.02). The indirect path to
creative self-efficacy via intrinsic motivation was large (f = 0.08), while
the indirect path via extrinsic motivation was small and not statistically
reliable (p = 0.01).

Direct and indirect paths emanating from the remaining control
variables were largely small and not statistically significant, with the
following exceptions. Age had mixed direct effects, with a small (f =
—0.07) negative association with academic self-efficacy but a small
positive effect (B = 0.06) on creative self-efficacy, and gender had a
small ( = 0.07) positive association with academic self-efficacy and a
small positive effect (§ = 0.05) on creative self-efficacy, favoring male
students.

5. Discussion
5.1. Theoretical implications

Drawing on Amabile's (2018) componential model, the present study
tested direct and indirect paths between student perceptions of creative
classroom environments, task motivation, and academic and creative
self-efficacy. These paths were estimated while controlling for a range of
additional sociodemographic and personological factors, in order to
support stringent tests of the substantive paths in the model. Overall, the
fit of the structural model tested here supports previous theorizing. In
particular, while student perceptions of the social environment was a
significant predictor of creative self-efficacy through a direct path, this
association was also mediated by intrinsic motivation; moreover, the
relationship of social environment with academic self-efficacy was also
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Table 2
Correlations between and descriptive statistics for covariates, social environment, intrinsic and extrinsic motivation, academic self-efficacy, and creative self-efficacy.
AGE GEN ATSI NESB CONS OPEN ENVR INTR EXTR ACSE CRSE
AGE 1
GEN
ATSI 1
NESB —0.07** 1
CONS 0.05%
OPEN 0.03 0.02
ENVR 0.01 -0.01 1
INTR 0.02 0.04 1
EXTR —0.01 0.03 0.12%*
ACSE 0.06* 0.07** 0.66 1
CRSE 0.03 0.01 0.57 0.63%** 1
M 13.47 1.69 1.98 1.20 3.72 3.15 3.71 3.63
SD 1.13 0.46 0.15 0.40 0.72 0.92 0.75 0.74
Omega n/a n/a n/a n/a 0.80 0.84 0.75 0.88

Note: AGE = Age, GEN = Gender, ATSI = Aboriginal/Torres Strait Islander, NESB = Non-English Speaking Background, CONS = Conscientiousness, OPEN = Openness
to Experience, ENVR = Social Environment, INTR = Intrinsic Regulation, EXTR = Extrinsic Regulation, ACSE = Academic Self-Efficacy, CRSE = Creative Self-Efficacy.

" p <0.05.
" p <0.01.
" p < 0.001.

Table 3
Standardized beta coefficients.

Predictors  Social environment — direct Task motivation - Academic self-efficacy Creative self-efficacy
effects direct effects
INTR EXTR Direct Indirect via Indirect via Direct Indirect via Indirect via
INTR EXTR INTR EXTR

AGE —0.10"* —0.04** 0.02 —0.03"* 0.00 0.06%* —0.01** 0.00
GENDER 0.12%* —-0.03 —0.02 0.01 0.00 0.05* 0.00 0.00
ATSI —-0.01 0.00 0.01 0.00 0.00
NESB —-0.01 —0.01 0.01 0.00
CONS 0.35%"* 0.01
OPEN 0.08 0.00
ENVR - 0.00
INTR - - - - -
EXTR - - - - -

Note. AGE = Age, GEN = Gender, ATSI = Aboriginal/Torres Strait Islander, NESB = Non-English Speaking Background, CONS = Conscientiousness, OPEN = Openness
to Experience, ENVR = Social Environment, INTR = Intrinsic Motivation, EXTR = Extrinsic Motivation.

#0.06 < p < 0.05.
" p < 0.05.

mediated by intrinsic motivation.

As a social-psychological model of creativity, the componential
model foregrounds the role of the social environment in understanding
creativity-related processes and outcomes. Drawing on elements of the
componential model, the present study established that students' per-
ceptions of a broad range of creativity-supportive classroom experiences
was directly related to intrinsic (but not extrinsic) motivation, and to
creative self-efficacy, both directly and indirectly via intrinsic motiva-
tion. In contrast, no relations with extrinsic motivation were substantial
as well as statistically significant. Also central to Amabile's (2018) model
is the role of task motivation, and specifically intrinsic motivation, in
fostering creativity. The present study juxtaposed the role of both
intrinsic and extrinsic motivation for schoolwork in predicting academic
and creative self-efficacy. Across the complex of direct and indirect
paths tested, the difference in paths emanating from intrinsic and
extrinsic motivation was marked: direct paths from intrinsic motivation
predicting academic and creative self-efficacy were clearly more sub-
stantial than those from extrinsic motivation. Structural models in which
the paths from intrinsic and extrinsic motivation to academic and cre-
ative self-efficacy were constrained to be equal showed poorer fit to the
data compared to models where these paths were estimated freely.
Likewise, of the indirect paths tested through to academic and creative
self-efficacy, those emanating from intrinsic motivation were again

more substantial. Taken together, these results provide substantial
support for the Intrinsic Motivation Hypothesis of Creativity (Amabile,
1983).

Another contribution of the present study is the consideration of a
range of control variables. Demographic variables were limited in their
direct and indirect associations with academic and creative self-efficacy,
compared to the measures of Big Five Openness to Experience and
Conscientiousness. Interestingly, indirect paths from Conscientiousness
through intrinsic motivation to both academic and creative self-efficacy
were somewhat larger than indirect paths from Openness to Experience.
These results confirm the well-established role of Openness to Experi-
ence in understanding creativity (Oleynick et al., 2017), but also extend
the role of Conscientiousness in understanding school-based learning
processes and outcomes (cf. Ginns et al., 2014) through to the domain of
creativity.

5.2. Practical implications

Several implications for educators flow from the present study. First,
the study demonstrates students' perceptions of creativity support can be
measured reliably and validly, using a survey instrument that captures a
larger number of facets of creativity support than has been the case to
date. The breadth of this measure provides a greater scope to educators
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than previously available and may support teachers and curriculum
designers in considering a range of ways in which creativity can be
facilitated in schools, rather than focus on only one or two “pieces of the
puzzle”. School leaders may employ these factors to develop school
environments that are conducive to the development of creative edu-
cation. For teachers, the development of creative pedagogies based on
the components of the model could also generate school environments
conducive to high quality creativity learning. For policy makers, these
factors could be embedded into syllabus and curriculum to ensure that
each school is enabled to implement high quality creativity education.

To achieve these learning environments that truly promote student
creativity as one of several potential “21st Century skills”, it is likely that
schools will need to transform the curriculum (cf. Jefferson & Anderson,
2017) rather than continue with traditional curriculum models, or aim
to build student creativity only with “packaged” activities. Curriculum
models that align learning objectives, teaching and learning activities,
and assessment tasks fostering creativity will be most likely to reach
curricular goals (for examples, see Beghetto et al., 2014; Jefferson &
Anderson, 2017; McNair, 2017; White, 2019). However, such models
may fail if they do not simultaneously develop foundational knowledge
which can be used in creative ways (Sweller, 2009). In his Load
Reduction Instruction (LRI) framework, Martin (2016; Martin & Evans,
2018) lays out an instructional approach that manages novices' cogni-
tive load in the initial stages of learning, transitioning to guided inde-
pendent learning as fluency and automaticity develops. Given that
relatively independent, project-based work is often considered a desir-
able element of a curriculum that fosters creativity (e.g., McNair, 2017),
the perspective of load reduction provides a useful touchstone for
developing student readiness for such work.

Beyond the clear role of the social environment for supporting
creativity, the present study's support for the role of intrinsic motivation
implies teachers must carefully consider how to it might be fostered.
Reviewing a range of theoretical perspectives, Brophy (1998) identifies
a substantial number of educational practices that stand to support
intrinsic motivation for learning, with a particular emphasis on sup-
porting students' self-determination, and needs for autonomy, compe-
tence, and relatedness (cf. Niemiec & Ryan, 2009). Hennessey's (2010)
review of educational research as it relates to intrinsic motivation and
creativity notes that school environments and curricula will be shaped to
a substantial extent by external policies. Such policies may support
practices that undermine intrinsic motivation such as “task-contingent
rewards, competitive elements, and controlling systems of evaluation”
(Hennessey, 2010, p.340). Under such circumstances, “immunization”
against the effects of extrinsic rewards may be crucial in sustaining
students' intrinsic motivation (Hennessey et al., 1989; Hennessey &
Zbikowski, 1993).

5.3. Limitations and future directions

The scope of the present study includes several limitations that
suggest productive directions for future research. In seeking to under-
stand relations between social, motivational, and self-efficacy constructs
informed by the componential model in school settings, the present
study did not include measures of problem-solving processes or out-
comes (see Fig. A of Amabile, 2018, p.113). In educational settings,
students' broad self-efficacy reports are often considered important
measures in themselves (Kember & Ginns, 2012; Pampaka et al., 2011),
providing reasonable proxies for development of students' capabilities
and confidence levels, as well as predicting educational aspirations
(Ginns et al., 2018). Nonetheless, future studies would benefit from in-
clusion of objective measures of domain-relevant skills, such as grade
point average from school records, or standardized academic assess-
ments such as NAPLAN (ACARA, 2011) in the Australian context,
alongside creativity-relevant processes such as divergent production
(Kaufman et al., 2011) and convergent thinking (Lee et al., 2014). Given
the wide range of teaching and learning activities and outcomes taking
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place in schools, as well as curriculum variation across year grades and
schools, it is an open question as to what process and outcome measures
related to creative problem-solving would be fitting for a relatively
“wide focus” investigation such as the present study; the OECD's (2019b)
PISA Creative Thinking framework is a step in this direction. One pos-
sibility for future research is to position investigations in particular
subject areas (e.g., language arts, science), so that student self-reports
such as Diedrich et al.'s (2018) Inventory of Creative Activities and
Achievements can be linked with creative processes and achievements
on relatively standardized measures (e.g., Hu & Adey, 2002).

The cross-sectional nature of the present study also raises questions
regarding causal pathways. Nonetheless, cross-sectional studies might
yield prescriptive possibilities and inferences when “findings are
consistent with theory, employ appropriate covariates, are based on
large and representative samples, reflect strong measurement proper-
ties, and yield educationally meaningful effect sizes” (Martin, 2011,
p.241), all of which hold for the present study. Future research would
benefit from the use of longitudinal designs, allowing for causal paths to
be estimated controlling for prior variance, as well as feedback loops
such as the path in Amabile's (2018) model from outcomes to task
motivation. A larger sample of schools (at least 100; see Hox & Maas,
2001) would also support estimation of multi-level structural models,
allowing cluster (e.g., school or classroom) and student effects to be
disentangled (Marsh et al., 2009; Martin et al., 2020). Alternatively, a
subject-specific (e.g., science, language arts) version of the Creative
Classrooms Index might be administered across a large number of
classrooms to test relations between student experience of creativity and
learning processes and outcomes at the classroom level. Future research
might also use the various measures introduced in this study to measure
the impact of classroom-based curricular innovations to nurture student
creativity (Jefferson & Anderson, 2017; Beghetto et al., 2014), including
specific programs such as Genius Hour (McNair, 2017) and Thinking
Tools (Treffinger & Nassab, 2000). While the present study provides a
starting point for instrumentation in future studies, continuing refine-
ment of scales and items is warranted to reflect the specific features of
such settings.

In conclusion, the present study drew on a seminal social-
psychological model of creativity to test pathways between high
school students' perceptions of creativity supports in their classrooms,
their motivations for schoolwork, and their academic and creative self-
efficacy. Providing evidence for both direct and indirect paths between
these variables, the study confirms key elements of the componential
model as it applies to educational settings.
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