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ABSTRACT
Creativity and Motivation are two of the main psychological concepts to understand the flexibility and
innovation of human behavior. Nevertheless many studies were conducted on both concepts, but any
meta-analysis about the relationship between them was previously done. Thus, the aim of this study
was to analyze the relationship between intrinsic motivation and creativity related to person by using
meta-analytic procedures based on random-effects model.
The present meta-analysis included seven independent samples (representing a total of N= 3,173
participants) that met he inclusion criteria. The results indicated the expected significant positive
relationship between intrinsic motivation and creativity related to person ( 0 = .34, 95% CI = [.30, .39]).
The percentage of the variance explained by sampling error (36.29% < 75%) and the probability of the
Q test (p < .01) revealed that there was no homogeneity across the effect sizes included in the whole
set of studies. The moderator analysis indicated that the relationship between intrinsic motivation and
creativity related to person was moderated by the type of the sample (students vs. employees).
Particularly, it was found that intrinsic motivation is stronger related to creativity on the sample of
employees compared to those of students.
Keywords: Creativity related to person; Intrinsic Motivation; Creativity; Meta-analysis.

INTRODUCTION
Since Humanistic Psychology, motivation and creativity were considered as two concepts
that could have important relationships (Maslow, 1954).
Many researches were conducted and many theories were proposed about motivation and
creativity since many years, and these concepts had an important contribution for the history
of Psychology, and for the explanation of human behavior, namely in what concern to his
flexibility and potential for learning.
In particular, taking into account that all behaviors are motivated, motivation it is a key
concept in Psychology. As Weiner said "motivation lies at the heart, the very center of
Psychology" (1992, 1).
Nevertheless, at the last decades, there was a tendency to a higher specialization of the
authors, and specific theories and variables began being proposed for behavior analysis.
As contemporary motivational theories have become more specific and precise, they have
also become more restricted in their range. For instance, many theories tend to overvalue
just one concept or variable, such as intrinsic motivation (Deci, 1975).
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When this occurs, an integration of theories becomes especially profitable for a better
understanding of the complexity of human behavior.
As Madsen point out: "the importance of motivation coupled with the existence of many
different theories of motivation created a major problem for psychologists" (1974, p. 13).
This situation was considered by Ford as an "identity crisis, centering on the problem of how
to define the field of motivation" (1992, p. 4).
One of the ways to solve this identity crisis is to select several theories of motivation that
could be additionally together and integrate them in a more complex theoretical model. An
integration of theories becomes especially profitable for a better understanding of the
complexity of human behavior.
A theoretical integration should seek to harmonize the contributions from various relevant,
comparable and comprehensive theories.
If competing theories make the same basic epistemological assumptions and differ primarily
due to the specialization and focus of their authors, it is often best to undertake a coherent
unification of those theories, in order to be better able to explain the complexity of the
phenomenon under study.
An original theoretical synthesis, or a more global framework, may result from such an
integration. In a previous study we formulated a theoretical model of different cognitivemotivational theories in order to explain functional relations that exist between cognitivemotivational variables. The results showed the empirical sense of the proposed model (Jesus
& Lens, 2005).
Another option is to select a theory of motivation that should be the best for the aims of a
new research.
To analyze the relationships between motivation and creativity, it seems that intrinsic
motivation is the best theory, because the majority of the studies about the relationship
between motivation and creativity use intrinsic theory as the framework for that (Amabile,
1996; Runco, 2007).
Intrinsically moWLYDWHGDFWLYLWLHVDUHWKRVHIRUHDFKRQHVWKHUHLVQ¶WDQ\IXUWKHUPRUHUHZDUG
than the activities themselves. For the subject intrinsically motivated by an activity, this kind
of activity is an end in itself (Deci, 1975).
One decade after proposed the theory of intrinsic motivation, this theory was developed by
Deci and Ryan (1985), pointing out the competence and the self-determination as the basis
for intrinsic motivation, that is, the subject is more intrinsically motivated for an activity as
higher his own perception of competence at this activity, and higher his autonomy and
decision making related to this activity.
More recent advances in this theory were done by Chikszentmihalyi (1988; 1996) with the
flow theory. Flow is the state of mind known as the action of inaction or doing without doing.
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At this mental state of operation a person in an activity is fully immersed in a feeling of
energized focus and full involvement in the process of the activity. The activity is intrinsically
rewarding, so there is an effortlessness of action. According to Csikszentmihalyi (1988;
1996), flow is completely focused motivation. It is a single-minded immersion and represents
perhaps the ultimate in harnessing the emotions in the service of performing and learning.
This author hypothesized that people with several very specific personality traits, called
autotelic personalities, may be better able to achieve flow than the average person. These
personality traits include curiosity, persistence, low self-centeredness, and a high rate of
performing activities for intrinsic reasons only.
So this theory allows for connections between intrinsic motivation and creativity (Imaginário,
Duarte & Jesus, 2010).
Creativity is a complex concept, with authors diverging in their precise definitions (Quitério,
Martins, Silva, Pacheco, Martins, Mendonça & Jesus, 2010). Meusburger, Funke and
Wunder (2009) claimed that over a hundred different versions can be found in the literature.
At the same way, a previous paper identified 239 instruments to assess creativity (Hilário,
Martinho, Godinho, Martins, Pacheco, Mendonça & Jesus, 2010).
But, as Candeias (2008) point out, the increase of the relevance of this concept in
Psychology, was simultaneous to the diversity of theoretical models and instruments to
assess it.
Nevertheless, creativity is generally considered as a phenomenon whereby a person creates
something new (a product or a solution) that has some kind of value (Morais, 2001).
Theories of creativity (in particular investigating why some people are more creative than
others) have focused on a variety of aspects. Initially proposed by Rhodes (1961), the most
GRPLQDQWDUHXVXDOO\ LGHQWLILHGDV WKHIRXU 3¶VRI FUHDWLYLW\SURFHVV SURGXFWSHUVRQDQG
place (Kaufman & Sternberg, 2010). Additionally these facets are interrelated, they could be
distinguished. Creativity related to the person refers to the individual degree of creativity, and
FUHDWLYLW\ UHODWHG WR WKH SURGXFW LV WKH RXWFRPH RI FUHDWLYLW\ DQG LW¶V XVXDOO\ KLV PDWHULDOO\
focused expression. The place means the conditions or the environment to create. The
SURFHVVRIFUHDWLYLW\LVWKH³EULGJH´EHWZHHQWKHSHUVRQDQGWKHSURGXFWDQGVHYHUDOVWDJHV
could be identified: preparation, incubation, intimation, illumination or insight, and verification.
Graham Wallas, in his work Art of ThoughtSXEOLVKHG LQ  LW¶V XVXDOO\ LGHQWLILHGDVWKH
first model of the creative process, but the paper of Leibbrand (1940) is the first publication
obtained by a search in the Web of Knowledge database.
This concept had a higher important recognition at Psychology after Guilford, as APA
3UHVLGHQW QDPHO\ E\ KLV SDSHU ³&UHDWLYLW\´ LQ   Guilford (1950; 1967) performed
important work in the field of creativity, drawing a distinction between convergent and
divergent production (commonly renamed convergent and divergent thinking). This author
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was pioneered the modern psychometric study of creativity and constructed several tests to
measure creativity in 1967.
Nevertheless, Guilford considered creativity as part of intelligence, and was Torrance (1974)
that point out the identity and autonomy of this concept. Building on Guilford's work, Torrance
developed the Torrance Tests of Creative Thinking in 1966. It involved simple tests of
divergent thinking and other problem-solving skills, which were scored on fluency, originality
and elaboration.
Others authors had an important contribution for the recognizing of this concept, such as
Gardner (1982; 1993), Runco (1997), and Sternberg (1999).
Specifically about the relationships between creativity and motivation, it could be point out
the work of Csikszentmihalyi (1996) and Amabile (1996).
To Amabile (1996) creativity thrive in conditions of freedom, and creative performance is
believed to be more dependent on intrinsic motivation than are other types of performance.
This author argued that to enhance creativity in business, three components were needed:
expertise, creative thinking skills and intrinsic motivation.
At a recent meta-analysis about the relationship between stressors and creativity, Byron,
Khazanchi and Nazarian (2010) concluded that mediators, such as motivation, may further
explain the relationship between stressors and creative performance, and recommend that
future research should examine mediation of intrinsic motivation.
More than five hundred studies were published pointing out the relationship between
creativity and motivation. The most part of the studies was about intrinsic motivation and
creativity related to product. Probably there are more studies about creativity related to
product than the other three aspects of creativity because sometimes were an equivalence
EHWZHHQ³FUHDWLYHWKLQNLQJ´DQG³SURGXFWLYHWKLQNLQJ´ 6WHUQEHUJ DVZHOODVEHWZHHQ
³GLYHUJHQWWKLQNLQJ´DQG³GLYHUJHQWSURGXFWLRQ´ *XLOIRUG  At other paper (Jesus, Rus,
Lens & Imaginário, in press), we did a meta-analysis of the studies about the relationship
between intrinsic motivation and creativity related to product.
The main aim of this paper is to make a meta-analysis of the previous empirical studies
about the relationship between intrinsic motivation and creativity related to person.
METHOD
Selection of the studies
In order to identify the relevant studies for this meta-analysis, it was performed a
computerized search in the online database Web of Science®-with Conference Proceedings
(ISI Web of KnowledgeSM). This search was conducted using simultaneously the following
broad keywords: motivation and creativity. The search period was limited to studies
published from 1990 until 31 st December 2010. The first study retrieved was Karle, J. (1990).
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The role of motivation in scientific-research. A view of creativity. Interdisciplinary Science
Reviews, 15, 4, 357-363.The last was Wyer, R. S. (2010). Global and local processing: A
clarification and integration. Psychology Inquiry: An International Journal for the
Advancement of Psychological Theory, 21, 3, 250-256. This search was conducted in 31st
December 2010 and generated 533 citations. From these citations only those published in
English were selected.
The selected studies had to meet several criteria in order to be included in the analysis:
1. To include a measure of intrinsic motivation as an independent variable from extrinsic
motivation
2. To include a measure of creativity related to person
3. To examine intrinsic motivation and creativity using a sample from the general, nonclinical
population
4. To examine intrinsic motivation and creativity at an individual level of analysis (and not to
a group, organizational and societal level of analysis)
5. To report a value of the Pearson product-moment correlation (r) between intrinsic
motivation and creativity or to provide the necessary statistical information to compute an
effect size.
In this analysis were excluded:
1. The studies or the samples that did not reported the r correlation coefficient or sufficient
data for its calculation
2. The studies or the samples that were considered as being duplicates. In order to detect
the duplicate studies we used the heuristically methodology presented by Wood (2008). We
eliminate from the meta-analysis one of the studies that used the same sample and
measurement instruments (e.g. Zhang & Bartol, 2010a). In this case of duplication, in the
analysis it was chosen to be included only the first published study.
A number of 18 papers have met these inclusion and exclusion criteria. In the case of the
studies that included on a single sample more than two instruments that measured the same
construct (intrinsic motivation, or creativity related to person) we decided to aggregate the
effect sizes. Because not all of the studies reported the correlation between the variables that
measured the same construct, it was chosen to average the effect sizes. The relation
between intrinsic motivation and creativity related to person was examined in seven studies
that included seven independent samples and 3137 participants. All the studies that were
included in the two meta-analysis are marked with an * in the reference list.

Coding of the studies
For each independent sample included in the analysis were coded the following information:
sample size, sample type (child, college and undergraduate students vs. adult population),
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study design (cross-sectional vs. causality-oriented design), reliability of the intrinsic
motivation measure, creativity construct related to person, reliability of the creativity construct
measure, the effect size or the information required to compute an effect size. The relevant
information for each independent sample that was included in the analysis is presented in
Table 1. The coding of the studies was done by two researchers. The differences related to
the results of the coding were settled through discussions till the agreement between
researchers was reached 100%.
Table 1. The characteristics of the studies included in the meta-analysis of correlations
between intrinsic motivation and creativity related to person (N =7)
Reference

N

Sample type

Study design

Shalley, Gilson, & Blum (2009)

1465

Employees

Cross-sectional

Prabhu, Sutton, & Sauser (2008)

124

Students

Cross-sectional

Oral, Kaufman, & Agars (2007)- Study 2

575

Students

Cross-sectional

Choi (2004)

386

Students

Causality-oriented

Amabile, Hill, Hennessey, & Tighe (1994)

284

Students

Cross-sectional

Amabile, Hill, Hennessey, & Tighe (1994)

35

Students

Cross-sectional

Amabile, Hill, Hennessey, & Tighe (1994)

268

Employees

Cross-sectional

Procedure
In this study we used a random effects model in order to conduct the meta-analysis of the
correlations r between intrinsic motivation and creativity, using Hunter and Schmidt´s (1990;
2004) method. So, the common metric effect size in this study is r Pearson. Based on the
rationale of the random effects model, we assumed that the population effect size is variable
rather than constant (Hunter & Schmidt, 2004; Kisamore & Brannick, 2008).
First, it was calculated the sample-size weighted-mean correlation

0).

The weighting

variable in this study was the sample size (N) (Brannick, Yang, & Cafri, 2010). Using this
procedure, it was gave more weight to the correlations that are least susceptible to sampling
error (Hunter & Schmidt, 2004). In this study it was chosen to compute only the sample-size
weighted-mean correlation because more than a half from the selected studies did not report
the value and the type of the reliability coefficient of the instrument used to measure the
variables included in the analysis. Given this situation we did not computed the attenuationcorrected correlations between the intrinsic motivation and creativity related to person.
Next step comprised the estimation of the confidence interval for each mean r correlation
computed. In this study it was used a 95% confidence interval to assess the accuracy of the
estimate of the mean effect size. Based on the rationale of the random effects model, it was
expected that the mean size effect will fall within the 95% CI if other sets of studies were
taken from the population of the studies that investigated intrinsic motivation in relation to
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creativity. When the 95% CI does not include zero than the mean r effect size is significantly
different from 0.
In the next step, it was estimated the degree to which the effect size is homogenous across
studies using Hunter and Schmidt (1990, 2004) 75% rule. The value of the variance
computed using this meta-analytic technique provides an indication of the degree to which
the variability across studies may be due to other factors than sampling error. A smaller
value of the observed variance than 75% indicates the existence of the moderators on the
relationship between intrinsic motivation and creativity related to person. Ulterior, the
homogHQHLW\RIWKHHIIHFWVL]HZDVHYDOXDWHGXVLQJDȤðWHVW +XQWHU 6FKPLGWDSXG
Ellis, 2010)$VLJQLILFDQWSUREDELOLW\RIWKHȤðWHVWLQGLFDWHVWKHSUHVHQFHRIWKHPRGHUDWRUV
In order to identify potential moderators on the relationship between intrinsic motivation and
creativity related to person, the total set of the studies was partitioned into subsets of studies
that represent categories of the moderator variables such as sample type (students vs.
employees), study design (cross-sectional vs. causality-oriented design). For each subset
were computed meta-analysis correlations, variances and variance corrected for sampling
error across moderator subsets. Based on these data, the presence of a moderator is
revealed in two ways:
1. The average correlation will vary from subset to subset
2. The standard deviation will average lower in the subsets than for the standard deviation of
the whole set (Hunter & Schmidt, 2004).
$OVR D VHSDUDWH Ȥð WHVW ZDV FRPSXWHG IRU VWXGLHV ZLWKLQ HDFK FDWHJRU\ RI WKH PRGHUDWor.
Following Aguinis, Sturman and Pierce (2009), in order to test the differences between the
mean correlations across moderator subsets, it was performed a statistical significance test.
,WZDVFKRVHWKH:HOFKǯVWWHVW(Welch, 1938, 1947) for unequal sample sizes and variances,
using a two-tailed test for significance.
RESULTS AND DISCUSSION
The aim of the study was to analyze the relationship between intrinsic motivation and
creativity related to person by using meta-analytic techniques. First, we present the results of
the meta-analysis of correlations between intrinsic motivation and creativity related to person
including the main effects (Table 2) followed by the moderator effects (Table 3).
Table 2 comprises the results of the overall meta-analysis of the correlations between
intrinsic motivation and creativity related to person. Data reflect the number of independent
samples that investigated each relationship (k), the total number of the participants from the
all independent sample included in the analysis (N), the sample size-weighted mean effect
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size

0),

the estimated standard deviation (SD), the 95% confidence interval (95% CI), the

SHUFHQWDJHRIWKHYDULDQFHH[SODLQHGE\VDPSOLQJHUURU  DQGȤðWHVW
Table 2. Overall results of the meta-analysis of correlations between intrinsic motivation and
creativity related to person
Variable
Creativity related to
person

k

N

0

SD

95%CI

7 3137 .34 .06 [.30;.39]

% variance explained by
artifacts
36. 29%

Ȥð(k-1)
19.28**

The results indicate that intrinsic motivation is moderated associated with creativity related to
person (

0

= .34). The relationship between these two variables is significant as reflected by

the 95% CI [.30; .39] that does not include the 0 value.
Even if the 95%CI of the mean

0

indicate the presence of a significant relationship between

intrinsic motivation and creativity related to person, the two homogeneity tests revealed that
this relationship is influenced by some moderators. As shown in the Table 2, the percentage
of variance explained by artifacts was below 75% (36.29% < 75%). The heterogeneity of the
effect size across the studies included in the analysis was reflected also by the chi-squared
test. The value of this test is significant at p < .01. So, the percentage of the variance
explained by the artifacts and the chi-squared test indicate the need for a moderator analysis
of the relationship between intrinsic motivation and creativity related to person. In the case of
the variables that did not included at least two independent samples per subset they were
dropped from the moderator analysis.
Table 3 summarizes the results of the moderator meta-analysis of correlations between
intrinsic motivation and creativity variables by type of sample (students vs. employees).

Table 3. Moderator analysis of the meta-analysis of correlations between intrinsic
motivation and creativity by type of sample (students vs. employees)
Variable
Students
Employees
t test
k
N
SD Ȥð(k-1) k
N
SD Ȥð(k-1)
t
df
0
0
Creativity5 1404 .27 0
2.74
2 1733 .40 0
.03
6.88** 4
person
The results reveal that type of sample is a moderator of the relationship between intrinsic
motivation and creativity related to person. As shown in the Table 3, the mean effect sizes
vary across the two subsets of the studies and their standard deviations are less than the
standard deviation of the whole set of studies (0 < .06). The probability of the t test indicates
a significant difference between the mean correlations of the two subsets, t (4) = 6.88, p <
.01. The studies that used employees as participants present a mean correlation that is
higher compared to that of the studies that used samples of students (.40 > .27). It seems
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that the relationship between intrinsic motivation and creativity related to person is stronger
on the samples of employees compared to those of students.

CONCLUSIONS
The main conclusion of this meta-analysis is that creativity related to person is significantly
associated with intrinsic motivation, and this relationship is influenced by some moderators,
namely the type of sample, that is the relationship between the two variables is stronger on
the samples of employees compared to those of students.
These results had several implications, namely about how to increase motivation and
creativity at different contexts, such as schools and organizations.
At school, students are more creative when they see a task as intrinsically motivating, valued
for its own sake (Robinson & Azzam, 2009). To promote creative thinking educators need to
identify what motivates their students and structure teaching around it. By other way, to
encourage motivation and creativity at work, several managerial practices could be used,
such as challenge, freedom, resources, supervisory encouragement and organizational
support (Amabile, 1996).
One of the conclusions of Byron, Khazanchi and Nazarian (2010) research is that
uncontrollability conditions thwart the need for autonomy and competence, and so diminish
intrinsic motivation to be creative and cause decrements in creative performance.
(GLVRQ¶V IDPRXV OLQH ³JHQLXV LV RQH SHU FHQW LQVSLUDWLRQ DQG QLQHW\-nine per cent
SHUVSLUDWLRQ´WUDQVODWHWKHLPSRUWDQFHRIHIIRUWDQGPRWLYDWLRQIRUWKHFUHDWLYLW\
Recently, at 200ZDVWKH³(XURSHDQ\HDU´RIFUHDWLYLW\DQG3LQN  DUJXHGWKDWZHDUH
entering a new age where creativity is becoming increasingly important.
Future researches about the relationships between creativity and motivation, using metaanalysis techniques, should study other aspects of creativity.

End Note: 7KH DXWKRUV ZLVK WR WKDQN IRUWKHILQDQFLDO VXSSRUW SURYLGHGIURP ³,QVWLWXWR GH 3VLFRORJLD
&RJQLWLYD´ 3RUWXJDO DQGWKHSURJUDPFR-financed by THE SECTORAL OPERATIONAL PROGRAM
FOR HUMAN RESOURCES DEVELOPMENT, Contract POSDRU 6/1.5/S/3 ± "DOCTORAL
STUDIES, A MAJOR FACTOR IN THE DEVELOPMENT OF SOCIO-ECONOMIC AND HUMANISTIC
STUDIES" (Romania).
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