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INTRODUCTION
Creativity is considered as a precious asset for solving individual, organizational and so-
cial problems and achieving sustainable development (Barbot, Besangon, & Lubart, 2015;
Lubart, Zenasni, & Barbot, 2013; Zeng, Proctor, & Salvendy, 2011). Accordingly, under-
standing the nature and determinants of creativity is of great importance to enhance its
development. However, although much research has been devoted to such understand-
ing, some controversial issues have not yet been settled.

One of the most controversial issues in creativity research is the measurement of this
construct (Baer & McKool, 2009; Barbot, Besancon, & Lubart, 2011; Blamiresa & Peter-
son, 2014; Kaufman, Baer, Cole, & Sexton, 2008; Mouchiroud & Lubart, 2001; Park,
Chun, & Lee, 2016; Zeng et al., 2011). The growing body of creativity research has de-

voted considerable attention to the development of numerous instruments assessing dif-
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ferent aspects of creativity, ranging from cognitive processes to environmental factors
(Kaufman, Lee, Baer, & Lee, 2007; Krumm, Lemos, & Filippetti, 2014; Park et al., 2016).
The most prominent characteristic of this body of instruments is their diversity, indicating
the complexity of defining and measuring creativity (Hocevar, 1981). In addition, these
instruments have limitations, such as measuring trivial aspects of creativity or lacking ad-
equate psychometric properties (Baer & McKool, 2009; Kaufman et al., 2007). Hence, re-
searchers seeking to measure creativity face a number of unsolved issues, including how
creativity should be defined, what particular aspects of this construct need to be valued
and measured, and what the most appropriate instruments are, for measuring these as-
pects (Blamiresa & Peterson, 2014; Treffinger, Young, Selby, & Shepardson, 2002). In
this regard, this paper aims to shed light on these issues through answering these ques-
tions:

1. How is creativity defined and described in the literature?

2. What are the approaches to measuring creativity?

3. What are the most commonly used instruments in each approach?

4. What are the advantages and weaknesses of the existing approaches for measuring

creativity?

We try to answer these questions through systematically reviewing the existing litera-
ture. This literature review seeks to provide researchers with an up-to-date overview
of the current state of creativity measurement, including the existing measurement
approaches and the psychometric properties of commonly used instruments, which could
help to increase their awareness of the existing research gaps and questions that need
to be approached in future research. Broadly speaking, our review might help to provide
valuable insights into the field of creativity and its measurement and contribute to setting
the research agenda for further validation of the existing creativity instruments.

METHOD
The present review includes creativity literature published in books and journals up to De-
cember 31%, 2016. The search process consisted of the following four steps: First, the
following databases were searched: ERIC, Google Scholar, JSTOR, PsycINFO and Web
of Science using the following search string: (“creativity” OR “creative thinking” OR
“creative performance” OR “creative ability” OR “creative potential’) AND (“measurement”
OR “assessment” OR “evaluation” OR “testing”). Second, the reference lists of the papers
identified in the first step were reviewed for other relevant references (i.e. “backward
search”). Third, more recent references were retrieved by searching databases for papers

that referred to the previously identified papers in steps 1 and 2 in their citations (i.e.
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“forward search”). Fourth, the following key journals in creativity were hand-searched:
Creativity Research Journal, Gifted Child Quarterly, Psychology of Aesthetics, Creativity,
and the Arts, The Journal of Creative Behavior and Thinking Skills and Creativity.

The papers identified using the search process were first screened for their relevance
on the basis of their titles and abstracts. The remaining papers were included if they met
the following two criteria: (1) addressed or discussed the measurement of creativity, and
(2) reported a development or validation of instruments measuring creativity. Moreover,
we only included (1) journal articles, conference papers, or dissertations (2) that were
written in English, and for which (3) the full text was available. Studies using qualitative
approaches for measuring creativity and intervention studies were excluded. We further
included creativity instruments that met the following criteria: (1) were published in Eng-
lish (2) were developed to measure one of the aspects of creativity identified in the review
framework, and (3) were employed in at least five published empirical studies.

The analysis of the data was informed by the review’s objective and the questions
presented above. A thematic approach was employed to analyze the final list of included
papers. The analysis involved categorizing the content of the included papers around the
following themes: definitions of creativity, approaches to measuring creativity and the ad-
vantages and weaknesses of the measurement approaches. Data extracted from empiri-
cal papers included research objectives, the measurement approach and instrument used
to measure creativity, data analysis method and psychometric properties findings for the
creativity instruments (i.e. reliability and validity).

RESULTS
From the 2,064 papers identified by the search process, 221 papers were selected based
on screening titles and abstracts. Among these, 152 papers met the inclusion criteria.
The 152 included papers addressed the measurement of creativity and significant issues
related to this measurement. Four distinct approaches to measuring creativity (process,
person, product and press), in addition to the most commonly used instruments in each
approach were identified.

In the following, we first discuss creativity definitions, pointing to the different catego-
ries of these definitions. Then, we describe the approaches to measuring creativity and
the advantages and weaknesses of each of these approaches, with an emphasis on the
psychometric properties of the most common instruments used in each approach.
Defining creativity
Creativity has proven, over the years, to be difficult to define and measure due to its com-
plex and multidimensional nature (Barbot et al., 2011; Batey & Furnham, 2006; Cropley,
2000; Runco, 2004, 2007; Treffinger et al., 2002). Treffinger (1996) reviewed the creativi-



241 Said-Metwaly, S., Kyndt, E., den Noortgate, W. V. Approaches to Measuring Creativity: ...

ty literature and presented more than 100 different definitions for this concept. Despite
these different definitions, the majority of creativity studies tend to employ only a few of
these definitions, whereas other studies avoid providing a definition of this construct at all
(Kaufman, Plucker, & Russell, 2012; Plucker & Makel, 2010). Furthermore, researchers
and educators may use the term creativity to refer to entirely different aspects, including
cognitive processes, personal characteristics and past experiences (Treffinger et al.,
2002). In addition, researchers sometimes use terms such as innovation, invention, imag-
ination, talent, giftedness and intelligence interchangeably with creativity.

In general, definitions of creativity typically reflect at least one of four different per-
spectives: cognitive processes associated with creativity (later in this paper referred to as
‘process’), personal characteristics of creative individuals (‘person’), creative products or
outcomes (‘product’) and the interaction between the creative individual and the context
or environment (‘press’) (Couger, Higgins, & Mclintyre, 1993; Horn & Salvendy, 2006;
Rhodes, 1961; Thompson & Lordan, 1999; Zeng et al., 2011).

With regard to the process perspective, Torrance (1977), as a pioneer in creativity
research, defined creativity as the process of perceiving problems or gaps in knowledge,
developing hypotheses or propositions, testing and validating hypotheses and finally
sharing the results. Similarly, Mednick (1962) proposed that creativity involves the pro-
cess of bringing associative elements together into new combinations to meet the task
requirements. Guilford (1950) suggested some factors for interpreting variations in crea-
tivity including sensitivity to problems, fluency, flexibility, originality, synthesizing, analyz-
ing, reorganizing or redefining, complexity and evaluating. In his Structure-of-Intellect
(SOI) Model, Guilford (1975) considered creativity as a form of problem solving and dis-
tinguished between two types of cognitive operations: divergent production and conver-
gent production. Divergent production is a broad search used in open problems to gener-
ate logical answers or alternatives, whereas convergent production is a focused search
that leads to the generation of a specific logical imperative for a problem, in which a par-
ticular answer is required. Guilford (1975) considered divergent production process to be
more relevant to successful creative thinking.

Focusing on the person perspective, a wide array of personal characteristics and
traits have been suggested as being associated with creativity including attraction to com-
plexity, high energy, behavioural flexibility, intuition, emotional variability, self-esteem, risk
taking, perseverance, independence, introversion, social poise and tolerance to ambiguity
(Barron & Harrington, 1981; Feist, 1998; James & Asmus, 2000-2001; Runco, 2007).

However, having such traits does not actually guarantee the occurrence of creative
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achievement, the effect of intrinsic motivation still remains (Amabile, 1983). In other
words, personality may be seen as related to the motivation to be creative rather than to
creativity itself, with both of these being necessary for creative achievement (James
& Asmus, 2000-2001). Task motivation is one of three key components in Amabile’s
(1983, 1988, 1996) componential model of creativity that are necessary for creative per-
formance, together with domain-relevant skills (including knowledge about the domain,
technical skills and domain-related talent) and creativity-relevant skills (including person-
ality characteristics and cognitive styles).

By turning the focus of defining creativity towards the creative products, Khatena and
Torrance (1973) defined creativity as constructing or organizing ideas, thoughts and feel-
ings into unusual and associative bonds using imagination power. Gardner (1993) stated
that creative individuals are able to solve problems, model products, or define new ques-
tions in a novel but acceptable way in a particular cultural context. Creativity is also seen as
the ability to produce or design something that is original, adaptive with regard to task con-
straints, of high quality (Kaufman & Sternberg, 2007; Lubart & Guignard, 2004; Sternberg
& Lubart, 1999), useful, beautiful and novel (Feist, 1998; Mumford, 2003; Ursyn, 2014).

Finally, regarding the press perspective, that is, the interaction between the creative
person and the environment or climate, McLaren (1993) stated that creativity could not be
fully understood through human endeavour without taking into account its socio-moral
context and intent (James, Clark, & Cropanzano, 1999). Investigating the environment for
creativity therefore requires that all the factors that promote or inhibit creativity should be
taken into consideration (Thompson & Lordan, 1999). In the componential model of or-
ganizational innovation and creativity, Amabile (1988) proposed three broad environmen-
tal factors related to creativity: organizational motivation or orientation to innovate, availa-
ble resources and management practices. Geis (1988) identified five factors to ensure
a creative environment: a secure environment with minimum administrative or financial
intervention, an organizational culture that makes it easy for people to create and discov-
er independently, rewards for performance to support intrinsic motivation, managerial will-
ingness to take risks in the targeted areas of creativity and providing training to enhance
creativity. Several studies have indicated the impact of climate or environment variables
on creative achievement (e.g. Couger et al., 1993; Paramithaa & Indarti, 2014), particu-
larly with respect to the initial exploratory stages of creative endeavours in which individu-
als’ need for approval and support plays an important role in motivating their further ef-
forts (Abbey & Dickson, 1983).

Despite these different perspectives in defining creativity, some aspects are shared
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by many researchers. Researchers generally agree that creativity involves the production
of novel and useful responses (Batey, 2012; Mayer, 1999; Mumford, 2003; Runco & Jae-
ger, 2012). These two characteristics, novelty and usefulness, are widely mentioned
in most definitions of creativity (Zeng, Proctor, & Salvendy, 2009), although there is still
some debate about the definitions of these two terms (Batey, 2012; Batey & Furnham,
2006; Runco & Jaeger, 2012). Another area of consensus is that creativity is regarded as
a multifaceted phenomenon that involves cognitive, personality and environmental com-
ponents (Batey & Furnham, 2006; Lemons, 2011; Runco, 2004). As Harrington (1990,
p.150) asserted “Creativity does not “reside” in any single cognitive or personality pro-
cess, does not occur at any single point in time, does not “happen” at any particular
place, and is not the product of any single individual”.

Approaches to measuring creativity

The growth of creativity research has been associated with looking for dependable instru-
ments to measure it. However, over the last number of decades measuring creativity has
proven to be a challenging task (Baer & McKool, 2009; Batey, Chamorro-Premuzic,
& Furnham, 2010; Kaufman et al., 2008). Much of the ambiguity surrounding the meas-
urement of creativity is attributed to the lack of consensus among researchers on its defi-
nition (Batey, 2012; Piffer, 2012). Based on different definitions of creativity, researchers
have developed different instruments for measuring it (Batey, 2012; Belcher, Rubovits,
& Di Meo, 1981; Horn & Salvendy, 2006). Each instrument reflects the conception of its
developer regarding the nature of creativity (Treffinger, Renzulli, & Feldhusen, 1971).
These instruments are typically classified into four approaches representing the four main
categories of creativity definitions: process, product, person and press (Barbot et al.,
2011; Couger et al.,, 1993; Fishkin & Johnson, 1998; Horn & Salvendy, 2006;
Rhodes, 1961; Thompson & Lordan, 1999). Table 1 gives an overview of the approaches
to measuring creativity. Based on our analysis, the process approach was the most com-
mon approach used to measure creativity (52.58% of our sample of 152 studies). The
person approach (28.87%) and the product approach (14.43%) were the second and third
most commonly used approaches. The press approach was the least common among
these four approaches (4.12%). In total, 18 instruments were found (process n = 4, per-

son n =6, product n=1 and press n = 7; see Table 1).
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Table 1

Approaches of Measuring Creativity

Approach Focus Conception Instruments Advantages Weaknesses

of Creativity

Process Creative pro- Domain- WKCT (Wallach & Widespread Limited scope of meas-
cesses or skills  general Kogan, 1965); TTCT utility urement
associated with (Torrance, 1966, High reliability conflicting evidence for
creativity 2008); SOI Standardized validity

(Guilford, 1967); criteria for inter-  Bias due to scoring and
CAP (Williams, preting scores sample size
1980)

Person Personality Domain- HDYT (Davis & Ease of use Limited scope of meas-
traits or creative general or Subkoviak, 1975); High reliability urement
achievements domain- CPS (Gough, 1979); Standardized Low validity of self-

specific HCAY (Raudsepp, criteria for inter-  reports
1981); CBI preting scores Bias due to self-
(Hocevar, 1979c); reporting
CAQ (Carson et al., Neglect of differences in
2005); BICB (Batey, creative personality
2007) across domains
Low sensitivity to train-
ing
Skewed scores
Product Creative prod- Domain- CAT (Amabile, Similar to eval-  Limited scope of meas-
ucts specific 1982) uating creativity urement

in real-life Difficulty in selecting

High reliability judges

High validity Bias due to judges
Expensive and time-
consuming
Lack of standardized
criteria

Press Work environ- Domain- SSSI (Siegel & Explore wheth-  Limited scope of meas-
ment or climate  general Kaemmerer, 1978);  erawork envi-  urement

CUCEI (Fraser et
al., 1986); WES
(Moos, 1986); WEI
(Amabile & Gryskie-
wicz, 1989); KEYS
(Amabile et al.,
1996); TCI
(Anderson & West,
1998); SOQ
(Isaksen et al.,
1999)

ronment is sup-
portive or inhib-
itive of creativi-
ty

Evaluate the
environmental
improvement
attempts and
corrective ac-
tions

Lack of research-based
evidence

Debate about “climate”
meaning and measure-
ment level

Individual differences in
conception of climate
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Process approach. The process approach in creativity measurement focuses on the
specific cognitive processes and structures that are conducive to creative production
(Barbot et al., 2011; Finke, Ward, & Smith, 1992). Divergent thinking tests have been
most widely used for measuring creative processes or creativity-relevant skills (Kaufman
et al., 2007; Plucker, Qian, & Wang, 2011; Zeng et al., 2011). Examples of these tests
include the Wallach-Kogan Creativity Tests (WKCT; Wallach & Kogan, 1965), the Tor-
rance Tests of Creative Thinking (TTCT; Torrance, 1966, 2008), the Structure of the Intel-
lect Divergent Production Tests (SOIl, Guilford, 1967) and the Creativity Assessment
Packet (CAP; Williams, 1980). These tests, which are also known as measures of idea-
tional fluency, include open or ill-structured problems that require individuals to generate
as many responses as possible, which are then scored to capture fluency (number of re-
sponses), originality (statistical rarity), flexibility (number of different categories) and elab-
oration (amount of detail) (Jauk, Benedek, & Neubauer, 2014; Plucker et al., 2011).
Hence, the focal point of divergent thinking tests is not only to consider the amount of re-
sponses, but also the quality of these responses (Silvia et al., 2008).

Despite their prevalence, divergent thinking tests and their effectiveness in measuring
creativity have long been a subject of debate. Much research has been conducted to ex-
amine the psychometric properties of these tests. While evidence of the reliability of di-
vergent thinking tests has been obtained (e.g. Cropley, 2000; Cropley & Maslany, 1969b;
Hocevar, 1979b; Lemons, 2011; Torrance, 2008; Torrance & Haensly, 2003), many ques-
tions have been raised about their validity in measuring creativity (Baer, 2016; Cropley,
2000; Lemons, 2011; Hennessey & Amabile, 2010). Regarding their construct validity,
little evidence is available. First, studies have yielded contradictory results regarding the
latent structure of divergent thinking tests. For example, some studies have shown that
the scores for the TTCT primarily reflect one general creativity factor (e.g. Clapham,
1998; Dixon, 1979; Heausler & Thompson, 1988; Hocevar, 1979d); other studies have
found more than one factor (e.g. Almeida, Prieto, Ferrando, Oliveira, & Ferrandiz, 2008;
Clapham, 2004; Kim, 2006b; Kim, Cramond, & Bandalos, 2006; Krumm, Aranguren, Fil-
ippetti, & Lemos, 2014; Krumm, Filippetti, Lemos, Koval, & Balabanian, 2016; Krumm,
Lemos, & Filippetti, 2014). Similarly, contrasting results have been reported about the
factor structure of the SOI. Some studies have indicated the presence of a general factor
accounted for much of the total variance of the SOI tests due to the high intercorrelations
(exceeding .90 in most cases) among different factors (e.g. Hocevar, 1979a, 1979b;
Khattab, Michael, & Hocevar, 1982; Mace, Michael, & Hocevar, 1985), while other studies

have revealed the multidimensionality of the SOI (e.g. Bachelor & Michael, 1991; Bache-
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lor, Michael, & Kim, 1994; Michael & Bachelor, 1990; Ulosevich, Michael, & Bachelor,
1991). More interestingly, Bachelor (1989) concluded that neither the general single fac-
tor models nor the high-dimensionality models could provide a reasonable representation
of the SOI data.

Second, several studies have failed to demonstrate strong discriminant validity for the
TTCT (e.g. Clapham, 1998; Dixon, 1979; Heausler & Thompson, 1988; Hocevar & Mi-
chael, 1979; Kim et al., 2006; Mouchiroud & Lubart, 2001; Runco & Mraz, 1992; Silvia et
al., 2008) as well as the SOI dimensions (e.g. Hocevar, 1979a, 1979b; Hocevar & Michael,
1979). The results of these studies indicated that originality and fluency scores derived
from divergent thinking tests are highly correlated, with observed correlation coefficients
that often ranged between .79 and .86 (e.g. Kim et al., 2006), which raises doubt about
whether the fluency dimension contributes significantly to explaining any variance beyond
the fluency dimension itself (Silvia et al., 2008). Some suggestions regarding originality
scoring were made to decrease the confusion among originality and fluency; however,
it was found that when fluency subscores were partialled out, the originality subscores of-
ten became unreliable (e.g. Hocevar, 1979a, 1979b, 1979d; Hocevar & Michael, 1979;
Runco & Mraz, 1992; Runco, Okuda, & Thurston, 1987; Silvia et al., 2008). Another prob-
lematic psychometric property related to discriminant validity is that originality scores could
depend on the sample size (Silvia, Martin, & Nusbaum, 2009). The probability that an
original response will appear in individuals’ responses is a function of the sample size; as
the sample size increases, the likelihood that a response is repeated increases, so unique
responses become less prevalent (Silvia et al., 2008). It thus becomes less possible to
distinguish original responses in large samples, which may lead to inconsistent results
among creativity studies due to the influence of different sample sizes.

With regard to content validity, divergent thinking tests have been frequently criticized
because of their limited ability to represent all facets of creativity as a multidimensional
construct. There are many possible reasons to account for the low content validity of di-
vergent thinking tests. First, the key assumption behind the development of divergent
thinking tests is that creativity represents a general and identical construct across all do-
mains, and hence the items included in these tests are relatively content-free and domain
-independent (Diakidoy & Spanoudis, 2002; Weisberg, 2006). However, a growing body
of research indicates that creativity may be best conceived as a domain-specific construct
and that general skills or processes only have a limited contribution to creative achieve-
ment (e.g. Baer, 1991, 1994a, 1994b; Han, 2003; Han & Marvin, 2002; Palmiero, Nori,
Aloisi, Ferrara, & Piccardi, 2015; Reiter-Palmon, Robinson-Morral, Kaufman, & Santo,

2012). Second, it has been suggested that there are four basic phases in the creative
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process: problem analysis, ideation, evaluation and implementation (Lubart, 2001; Zeng
et al., 2009, 2011). Nevertheless, divergent thinking tests emphasize only one of these
phases, ideation, neglecting the connectedness among the four phases in producing cre-
ative solutions (Zeng et al., 2011). Third, performance on divergent thinking tests is re-
stricted to the behaviours being aroused through the given items (Fishkin & Johnson,
1998). As a result, this performance might not perfectly exemplify the actual creative pro-
duction fulfilled by creative people. In addition, this performance might lack the high per-
sonal commitment that characterizes self-initiated products (Fishkin & Johnson, 1998).
In other words, the responses to these items do not assure the success of individuals in
employing these skills in real-life situations, or their success in determining and imple-
menting the promising ideas from different ideas generated. Consequently, many re-
searchers have pointed out that performance on divergent thinking tests should not be
treated as fully representative of an individual’s entire creativity (Baer, 2011, 2016; Batey
& Furnham, 2006; Fishkin & Johnson, 1998; Kaufman et al., 2007; Kaufman et al., 2012;
Kim, 2006a; Lubart & Guignard, 2004; Runco, 1993, 2008; Runco & Acar, 2012; Torrance
& Haensly, 2003; Treffinger et al., 1971; Zeng et al., 2011).

With regard to the criterion-related validity of divergent thinking tests, both concurrent
validity and predictive validity have been investigated. In relation to the concurrent validity
of divergent thinking tests, research has been carried out to examine the extent to which
performance on these tests is related to the actual creative achievement. This relation-
ship has been examined in a wide range of creative achievement domains, including
mathematics, science, language, real-life problem solving, art, literature, leadership and
craft. Some studies in this area found a positive association between divergent thinking
and creative achievement scores (e.g. Clapham, 2004; Gonzalez, Campos, & Pérez,
1997; Jauk et al., 2014; King, Walker, & Broyles, 1996; Runco, 1984; Runco & Okuda,
1988; Vincent, Decker, & Mumford, 2002; Wechsler, 2006), while others found a negative
or no association (e.g. Brougher & Rantanen, 2009; Han, 2003; Han & Marvin, 2002).
Other studies indicated that the positive association is restricted to certain subpopulations
(i.e. gifted vs. non-gifted), certain creative achievement criteria (i.e. quantitative vs. quali-
tative) or certain domains (e.g. writing, music, art or crafts), but with a lack of consen-
sus on any of the alternatives (e.g. Davidovitch & Milgram, 2006; Okuda, Runco, & Ber-
ger, 1991; Runco, 1986, 1987).

These mixed results for concurrent validity could be attributed to the different instru-
ments used in measuring creative thinking. Strong evidence of concurrent validity was
found in studies that used the TTCT (e.g. Clapham, 2004; Gonzalez et al., 1997; Jauk et

al., 2014; King et al., 1996; Wechsler, 2006), whereas weak evidence was found in stud-
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ies that used other tests such as the WKCT (e.g. Han, 2003; Han & Marvin, 2002; Okuda
et al., 1991; Runco, 1986, 1987). The items in the TTCT might be more likely than the
items in the WKCT to elicit processes and responses that are characteristic of a person’s
ability to apply these skills in real-world situations. Unfortunately, there are no compara-
ble data for the concurrent validity of different divergent thinking tests to validate this hy-
pothesis. In addition, the limited concurrent validity of divergent thinking tests may be due
to the fact that there are many factors, besides the divergent thinking ability, that contrib-
ute to creative achievement, including cognitive, motivational, social and environmental
factors (Ericsson, 1999; Wechsler, 2006). Divergent thinking skills may be an essential el-
ement of creativity, but alone cannot explain the variation in creative achievement (Baer,
2016; Batey & Furnham, 2006; Runco, 1993). Moreover, these studies did not take the in-
fluence of expertise on the relationship between divergent thinking and creative achieve-
ment into account. Research has indicated that most of the individual differences in crea-
tive achievement are related to the accumulated amount of expertise (Ericsson, Krampe,
& Tesch-Rdémer, 1993; Weisberg, 2006). It has been suggested that expert performers in
different domains have developed mental representations and skills that help them to se-
lect and monitor the best courses of action under situations requiring creativity (Ericsson,
1999). Thus, the concurrent validity of divergent thinking tests deserves further examina-
tion in light of direct and indirect effects between divergent thinking and expertise.

With respect to predictive validity, there is currently a great deal of controversy about
whether divergent thinking tests could be considered as valid predictors of future creative
achievement. The results of Torrance’s studies (Torrance, 1969, 1972a, 1972b, 1980,
1981a, 1981b), that followed individuals from 7 to 22 years of age, showed that the TTCT
scores were significantly better predictors of creative achievement than intelligence
scores. More recent studies analyzed Torrance’s longitudinal data collected over a longer
period of time (from 22 to 50 years) using regression and structural equation modelling
(SEM) and asserted the greater predictive power of TTCT over intelligence scores
(e.g. Cramond, Matthews-Morgan, Bandalos, & Zuo, 2005; Plucker, 1999a; Runco, Millar,
Acar, & Cramond, 2010). Milgram and Hong (1993) examined the predictive validity of the
WKCT by utilizing data collected over 18 years and found that these tests were better
predictors of adult life accomplishment than intelligence or school grades. Cropley (1972)
administered the SOI to grade seven students and assessed nonacademic achievement
in four areas (art, drama, literature and music) five years later. The results indicated that
there was a substantial longitudinal relationship between total SOl scores and nonaca-
demic achievement, and adding intelligence scores to the predictors improved their pre-
dictive power only slightly. Furthermore, meta-analyses (Gajda, Karwowski, & Beghetto,
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2016; Kim, 2008) reported that divergent thinking scores accounted for more variance
in creative achievement than did intelligence scores. However, other researchers failed
to provide evidence supporting the predictive power of divergent thinking tests
(e.g. Getzels & Csikszentmihalyi 1976; Hocevar, 1980; Kogan & Pankove, 1974; Skager,
Klein, & Schultz, 1967).

Several explanations have been proposed for the lack of consistency among studies
that addressed the predictive validity of divergent thinking tests. One explanation is the
short period over which longitudinal studies of divergent thinking are conducted (Hocevar
& Bachelor, 1989; Plucker, 1999a; Torrance, 1972b). Torrance (1972a) suggested that an
appropriate period for follow-up studies of adult creative achievement is at least twelve
years following high school graduation. This suggestion is in agreement with the results of
longitudinal studies that provided evidence supporting the predictive validity of divergent
thinking tests (e.g. Cramond et al., 2005; Plucker, 1999a; Runco et al., 2010; Milgram
& Hong 1993; Torrance, 1972a, 1972b, 1980, 1981a, 1981b). A second possible explana-
tion may be the fact that irrelevant outcome criteria have been used (Baer, 2011; 2016;
Han, 2003; Plucker & Runco, 1998; Runco, 1986; Weisberg, 2006). Criteria frequently
used in creativity longitudinal studies are self-report measures that ask subjects whether
they have engaged in particular activities (e.g. writing articles, poems, stories or songs,
participating in political campaigns, inventing devices, or winning prizes or grants) (see, for
example, Hocevar, 1980; Holland & Nichols, 1964; Torrance, 1969). Subjects’ responses
on such self-report measures might over-report creativity (Baer, 2011, 2016) or subjects
may lack insight into their own creative accomplishments (Kaufman, Evans, & Baer,
2010). Moreover, these measures only consider the quantitative component of creative
accomplishment. This creates quite a problem, as the qualitative component of creative
achievement is possibly more important in most of real-life situations (Harrington, 1975;
Runco, 1986, 1987), and further, these two components are highly correlated with each
other (Cramond et al., 2005). This could explain the low predictive validity obtained in lon-
gitudinal studies that only included quantitative indices of creative achievement (e.g. Han,
2003; Hocevar, 1980; Kogan & Pankove, 1974). Besides, such self-reported activities do
not necessarily require high levels of divergent thinking ability, and more intelligent people
are expected to be able to engage in such activities (Weisberg, 2006). Creative people
might do these activities more creatively, but not necessarily more repeatedly (Baer,
2016). To complicate matters further, recent studies (Primi, 2014; Silvia, 2015) have stat-
ed that divergent thinking and intelligence are more closely related than initially thought.
If this is generally the case, then the variance of creative achievement may largely be at-

tributed to differences in intelligence, not to differences in divergent thinking ability
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(Weisberg, 2006). Baer (1994d) stressed that divergent thinking tests may not provide ad-
ditional information on creative achievement when compared to intelligence scores due to
the overlap between what divergent thinking tests and intelligence tests measure.
Furthermore, the observed limited predictive validity may be attributed to the use of
inadequate statistical methods to analyze longitudinal data (Hocevar & Bachelor, 1989;
Plucker, 1999a; Plucker & Renzulli, 1999). For instance, most statistical analyses em-
ployed in Torrance’s (1972a) study were simple correlation coefficients that do not control
for the effect of other external variables. Plucker’s (1999a) reanalysis of these data using
SEM vyielded more positive results regarding the predictive validity of the TTCT. More im-
portantly, such a statistical technique improves conventional analysis by providing re-
searchers with opportunities to investigate relationships between latent variables, while
considering potential measurement errors among targeted variables. Last but not least,
the limited predictive validity of divergent thinking tests may be a result of reliance on the
domain-generality rather than the domain-specificity of creativity. In other words, previous
studies might have assumed that divergent thinking ability includes various skills that fit
all domains, and an individual who scores highly on divergent thinking tests would be ex-
pected to exhibit creativity in any domain. Thus, these studies did not take the creativity-
relevant skills in each domain into account. Runco (1987) pointed to the need to consider
the domain-specificity when examining the predictive power of divergent thinking tests.
Following this interpretation, it could be argued that each of the divergent thinking skills
plays a role in one specific performance domain or only in specific tasks within this do-
main (Baer, 1993; Runco et al., 2010). Torrance (1972a) found that creative achieve-
ments were more easily predicted by divergent thinking tests in specific domains (writing,
science, medicine and leadership) than in other domains (music, the visual arts, business
and industry). Plucker's (1999a) study indicated that a verbal (but not figural) divergent
thinking test was a better predictor of adult craft creative achievement than intelligence.
Plucker explained this result by arguing that most creative achievements may require
high levels of linguistic talent, in contrast to spatial or problem solving talents. In addition,
Cramond et al. (2005) reported that originality and fluency scores were the best predic-
tors of quantitative creative achievement, while flexibility and originality were the best pre-
dictors of qualitative creative achievement. In conclusion, Barron and Harrington (1981)
went on to suggest that, under certain conditions, some divergent thinking tests scored
according to definite criteria could predict creative achievement in specific domains. With
this in mind, researchers need to address all of these variables when making decisions

about the ability of divergent thinking to predict creative achievement.
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Person approach. This approach for measuring creativity relies heavily on using self
-report questionnaires that enquire about personality traits related to creativity. Instru-
ments in this area were designed by investigating the characteristics or interests of indi-
viduals who produced creative achievements. This investigation, as discussed earlier,
generated a set of distinctive personality traits for creative individuals, including attraction
to complexity, high energy, behavioural flexibility, intuition, emotional variability, self-
esteem, risk taking, perseverance, independence, introversion, social poise and tolerance
to ambiguity (Barron & Harrington, 1981; Feist, 1998; James & Asmus, 2000-2001; Run-
co, 2007). An individual who exhibits these characteristics is more likely to act creatively
than an individual without these characteristics. Several questionnaires have been devel-
oped in this area, such as How Do You Think? (HDYT; Davis & Subkoviak, 1975), the
Creative Personality Scale (CPS; Gough, 1979) and How Creative Are You? (HCAY;
Raudsepp, 1981). Other self-report questionnaires ask individuals about their past crea-
tive production instead of personality traits, based on the assumption that past accom-
plishments can provide a dependable indication of subsequent creative accomplishments
(Clapham, 2004; Colangelo, Kerr, Hallowell, Huesman, & Gaeth, 1992). Such question-
naires include the Creative Behavior Inventory (CBIl; Hocevar, 1979c), the Creative
Achievement Questionnaire (CAQ; Carson, Peterson, & Higgins, 2005) and the Biograph-
ical Inventory of Creative Behaviors (BICB; Batey, 2007).

Although this approach for measuring creativity has advantages of ease of use,
standardized administration and scoring procedures (Runco, 2007) and high levels of reli-
ability (see Carson et al., 2005; Davis, 1975; Gough, 1979; Hocevar, 1980; Silvia, Wigert,
Reiter-Palmon, & Kaufman, 2012), it suffers from significant limitations. First, this ap-
proach mainly pays attention to personality traits, as it assumes that these could be re-
garded as sufficient evidence of creative ability (Barbot et al., 2011; Miller, 2014; Thomp-
son & Lordan, 1999). It seems that this approach closes its eyes to the notion that crea-
tivity is a multidimensional and complex construct. In addition, no one is expected to have
all of the traits reported in the creativity literature. Even if persons have such traits, they
may not produce creative accomplishments due to their lack of abilities, attitudes, motiva-
tion or supporting environment.

Second, a great deal of controversy exists about the validity of self-report measures
of creativity. Previous studies have documented a significant relationship between scores
obtained from different self-report measures of creativity (e.g. Fleenor & Taylor, 1994;
Furnham, Batey, Anand, & Manfield, 2008; Goldsmith & Matherly, 1988; Reiter-Palmon et

al., 2012). However, this is in contrast with the results of studies that examined the rela-
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tionship between these measures and actual creative performance. Priest (2006) re-
vealed that the self-ratings of undergraduate students’ of their musical compositions were
significantly different from experts’ ratings of these compositions. Similarly, Kaufman et
al. (2010) asked fourth-grade students to rate their own creativity in four domains
(science, maths, writing and art). The correlations between self-rated creativity and ex-
perts’ ratings of students’ work in these domains were non-significant and ranged from -
22 to .07. Reiter-Palmon et al. (2012) examined the relationship between self-
perceptions of creativity, creative personality, creative self-efficacy and creative problem
solving (participants’ solutions to problems were evaluated by three trained raters). Alt-
hough significant correlations were found between self-perceptions and self-report
measures of creativity, correlations with measures of creative problem solving were non-
significant and sometimes even negative. These results raise doubts about the validity of
the information obtained from self-report measures of creativity.

Third, data based on self-reports of creativity, like other self-reports, are subject to
potential bias that endangers their validity (Kaufman et al., 2007). Individuals may distort
their responses on self-reports, intentionally or unintentionally, for many reasons. These
reasons include social desirability, consistency motive, mood state and implicit theories.
Social desirability refers to the tendency of individuals to report about themselves in a fa-
vourable manner, regardless of their actual behaviour (Podsakoff, MacKenzie, Lee,
& Podsakoff, 2003). As in the case of measuring creativity, the threat of social desirability
increases in situations where individuals feel that the results of evaluation matter to them
personally (Kaufman et al., 2007; Ng & Feldman, 2012). The consistency motive refers to
the tendency of individuals to appear consistent in their responses to self-report items
(Podsakoff et al., 2003). This is most likely to exist when individuals are asked to respond
to items about their past attitudes or behaviours (Podsakoff et al., 2003). Such a tenden-
cy may have a negative influence on the results of self-reports of creativity because re-
spondents may try to keep consistency in their responses to items, which may result in
artificially high relationships that may not exist in real-life settings (Ng & Feldman, 2012).
Mood state can be defined as a temporary state or feeling that causes individuals to see
themselves and the surrounding world in positive or negative terms (Podsakoff et al.,
2003). Whether individuals’ mood is positive or negative, it may influence their responses
on self-reports of creativity in the same manner (Ng & Feldman, 2012). Finally, implicit
theories refer to personal conceptions (informal theories) underlying in the minds of indi-
viduals regarding a particular phenomenon (Sternberg, Conway, Ketron, & Bernstein,

1981). Because of diverse implicit theories, individuals may explain the items differently
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and subjectively define the anchors of their self-reports (Biernat, 2003). Likewise, individ-
uals seem to have different conceptions and notions when they use the term creativity
and rely on these conceptions in judging their own creativity and the creativity of others
(Kaufman & Baer, 2004; Sternberg, 1985). Runco and Johnson (1993) compared par-
ents’ and teachers’ implicit theories of creativity. The results revealed that although some
similar traits were selected to describe creativity in these two groups, other traits were only
selected by either parents (e.g. impulsive, resourceful and enterprising) or teachers
(e.g. cheerful, friendly and friendly). Similarly, Westby and Dawson (1995) showed that the
traits identified by teachers as characteristics of creative children were significantly different
from those presented in the creativity literature. More importantly, teachers’ conceptions of
the characteristics of creative children were more related to the characteristics that make
them easy to be handled in the classroom (e.g. responsible, good-natured, reliable and sin-
cere). Furthermore, other studies found differences in implicit theories of creativity between
experts and non-experts (Runco & Bahleda, 1986), experts in different domains (Sternberg,
1985) or experts in the same domain (Gluck, Ernst, & Unger, 2002). Taken together, these
results suggest that when individuals evaluate their own creativity, they may do so with ref-
erence to their own implicit theories of creativity that are more likely to differ, either from
each other, or even from explicit theories of creativity. Consequently, individuals’ evalua-
tions of their own creativity cannot be directly compared, as the conceptions on which these
evaluations are built are related to distinctive referents (Biernat, 2003).

Fourth, most self-reports of creativity (e.g. HDYT, CPS and HCAY) adopt a general
perspective in measuring creativity, without any indication of those particular personality
traits attached to each domain (Kaufman, 2012; Kaufman & Baer, 2004). Runco (2007)
emphasized that a unique creative personality does not exist, and creative personality is
different from domain to domain, and possibly from person to person. This is in line with
the results of Feist’'s (1998, 1999) meta-analysis of differences in personality traits among
creative scientists and creative artists. Feist (1998, 1999) concluded that, although these
two groups generally shared some personality traits (e.g. openness to experience, con-
scientiousness, hostility and impulsivity), a number of traits were more characteristic with-
in each group. Creative scientists tended to be self-confident, autonomous and arrogant,
while creative artists tended to be anxious, imaginative and emotionally sensitive. Reana-
lyzing the self-rated creative achievement data in different domains obtained from three
previous studies, Plucker (1999b) found a general factor that accounted for more than
40% of the variance. Plucker (1999b) pointed out that the variance unexplained by the
general factor may be attributed to the domain-specific factors. He also suggested that if

the participants were older than undergraduate students, the contribution of these specific
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factors might increase. Likewise, Kaufman et al. (2010) found that the correlations be-
tween students’ self-reported creativity in four domains (science, maths, writing and art)
were low (less than .30) and non-significant in most cases. Based on these results, re-
searchers should be cautious in using self-report measures of creativity, especially when
they do not reflect domain-relevant aspects of creativity.

Fifth, self-reports of creativity are less sensitive to the effects of creativity training
than performance measures of creativity (Fishkin & Johnson, 1998). In their meta-
analysis on the effectiveness of gifted education programs, Vaughn, Feldhusen, and Ash-
er (1991) concluded that the effects of these programs on self-report measures of creativ-
ity were limited when compared to those of performance measures (i.e. the product-
based assessment and divergent thinking tests). Finally, many of the self-report
measures of creativity yield significantly skewed scores (e.g. CBI, CAQ and BICB), which
calls for special statistical methods to manipulate this type of data (Silvia et al.,2012).

Product approach. The product-based assessment of creativity has been widely
recommended for assessing creativity (Amabile, 1982; Baer, 1994c; Baer & McKool,
2009; Han, 2003; Horn & Salvendy, 2006; Kaufman et al., 2012). It has been argued that
a comprehensive assessment of an individual's creativity cannot be attained without
a measure of its product (Horn & Salvendy, 2006). The focus within this approach lies on
rating individuals’ creative products in different areas, such as writing, art, music, science
or mathematics (O'Quin & Besemer, 1989). The Consensual Assessment Technique
(CAT), suggested by Amabile (1982), has been frequently used in creativity studies that
employed a product-based assessment (e.g. Amabile, 1982; Baer, 1994c; Baer, Kauf-
man, & Gentile, 2004; Christiaans, 2002; Kaufman et al., 2007; Tan et al., 2015).
The CAT is not built upon any creativity theories; instead, its main idea is that the best
evaluators of the quality of creative products are recognized experts in the relevant do-
main (Amabile, 1982; Hennessey, Amabile, & Mueller, 2011). Accordingly, the validity of
the CAT is not subject to the acceptance or rejection of creativity theories whenever addi-
tional evidence is gathered (Baer, 1994c; Baer & McKool, 2009; Kaufman et al., 2007).
As a result, it is easy for the CAT, unlike other creativity measures, to accommodate di-
verse perspectives on many of the controversial theoretical issues in creativity research.

The procedures of the CAT are similar to those in which real-life creativity is judged,
and this is perhaps the reason why it is called the “gold standard” for creativity assess-
ment (Baer & McKool, 2014). In the CAT, subjects are given tasks that require them to
create something (a poem, a drawing, a collage, a story or a caption) (Kaufman et al.,

2007). The task should be open-ended to allow more flexibility and novelty in responses,
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lead to an observable product to be judged and not rely heavily on specific skills such as
verbal facility or drawing ability (Amabile, 1982). Experts in the domain of interest are
then asked to rate the level of creativity of each product on a Likert scale ranging from not
at all creative to very creative (Barbot et al., 2011; Hennessey et al., 2011; Zhou & Shal-
ley, 2003). Experts rate the products by comparing them against each other, rather than
against an absolute standard (Amabile, 1982; Baer, 2012; Hennessey et al., 2011; Horn
& Salvendy, 2006; Kaufman et al., 2011; Kaufman et al., 2012). They are informed
to work independently, without any instructions or group discussions, and use their own
experienced sense of what is creative in making their judgments (Baer, 2012, 2015; Baer
& McKool, 2009; Hennessey et al., 2011; Kaufman & Baer, 2012; Kaufman et al., 2011).
Once the ratings are obtained, the degree of agreement among raters is examined using
inter-rater reliability scores. Finally, if the required reliability is achieved, the scores given
by each expert to each product can be averaged to obtain the creativity score of a prod-
uct (Amabile, 1982; Baer, 2015; Barbot et al., 2011; Hennessey et al., 2011).

Studies using the CAT for measuring creativity have reported high inter-rater reliabili-
ties, generally ranging from .72 to .96 (e.g. Amabile, 1982; Baer, 1991, 1994b, 1994c;
Brinkman, 1999). However, some situational variables seem to influence this reliability,
such as the number of tasks being judged (Lee, Lee, & Youn, 2005; Kaufman et al.,
2007) and the performance domain (Baer, 1991; Baer et al., 2004). In addition, the typi-
cally used methods (e.g. alpha and intraclass correlation coefficients) for assessing the
inter-rater reliability of the CAT ratings only consider one source of measurement errors
(i.e. judges) (Kaufman et al., 2007). These methods do not provide any information about
the reliability estimates across various sources of measurement errors (e.g. task, domain
and time), which limits the researcher’s ability to draw inferences about the ideal meas-
urement design to get an optimal level of reliability. But even leaving this aside, a high
agreement among judges alone does not ensure appropriate conclusions about the quali-
ty of the measurement because it is only one criterion (Kaufman & Baer, 2012).

In addition, considerable concerns have been raised about the feasibility of using the
CAT for measuring creativity. First, there is an ongoing debate about the selection of the
most appropriate judges and the level of expertise needed to evaluate creative products
(Galati, 2015; Hickey, 2001; Kaufman & Baer, 2012; Runco, McCarthy, & Svenson,
1993). It has been shown that the consensus among judges is affected by the expertise
of these judges (Amabile, 1982; Christiaans, 2002; Hekkert & Van Wieringen, 1996; Hick-
ey, 2001; Kaufman et al., 2008). Additionally, judges’ differences in personality might in-

fluence creativity ratings. Tan et al. (2015) explored the effect of judges’ personality, ac-
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cording to the big five model, on creativity ratings and reported that judges with high lev-
els of agreeableness tended to be more lenient in their ratings. Also, cultural differences
among judges might affect creativity ratings. Niu and Sternberg’s (2001) investigation of
the cultural influences on artistic creativity evaluation revealed that American judges were
more severe and gave lower ratings than did Chinese judges. Additionally, judges might
exhibit bias when evaluating their own products (intrapersonal evaluation) in comparison
to evaluating products produced by others (interpersonal evaluation) (Runco & Smith,
1992; Runco et al., 1993). Runco and Smith’s (1992) study indicated that judges were
more accurate when rating the originality of their own ideas than when rating the originali-
ty of ideas produced by other people. However, they also found that judges were less ac-
curate when rating the popularity of their own ideas than when rating the popularity of
others’ ideas. Furthermore, the discriminant power of judges’ ratings of creative products
in some domains is questionable. Lindauer (1991) asked judges of different ages and art
background to compare mass-produced (cheap and less skillful art) and museum art. The
results indicated that judges evaluated these two kinds of art similarly and failed to recog-
nize the differences between them. Also, some studies have indicated that the agreement
among experts in some domains is relatively low and no greater than agreement among
non-experts or those with intermediate expertise (e.g. Christiaans, 2002; Hekkert & Van
Wieringen, 1996; Lindauer & Long, 1986). A possible reason for the lack of consensus
among experts is that although we can assume that experts target the same criteria in
rating creativity, they may differ in their personal interpretation of these criteria and also in
the relative weight that they allocate to each criterion (Lindauer & Long, 1986). These dif-
ferences among experts may result in different subjective indicators and conflicting order-
ing of priorities in judging creativity. Moreover, economically speaking, gathering appro-
priate experts to evaluate creative products may be both expensive and time-consuming
(Batey et al., 2010; Kaufman et al., 2007).

Second, the focus for measuring creativity using the CAT is entirely on the creative
products, without any investigation of the cognitive processes that lead to the creation of
these products (Amabile, 1982; Baer & McKool, 2009; Batey, 2012; Batey et al., 2010;
Piffer, 2012; Runco, 2004). It is supposed that an individual generates such a product
through the utilization of cognitive processes within a certain environment. Thus, the CAT
cannot be regarded as a comprehensive measure of creativity as it reflects only one facet
of creativity. Finally, scoring creativity using the CAT depends on judging subjects’ prod-
ucts against each other within a particular sample, so the scores are only comparable
within the sample of products being judged (Baer, 1994c; Baer & McKool, 2009). It is

therefore not possible, under the CAT, to develop agreed-upon norms or criteria to com-
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pare the products of other samples (Baer, 1994c; Baer & McKool, 2009; Fishkin & John-
son, 1998; Horn & Salvendy, 2006). Accordingly, an identical product may be considered
creative in one sample, context or culture and less creative in another with a different
group of products and judges. This may help to explain the low correlations and domain-
specificity of creativity scores evaluated using the CAT in different domains (e.g. Baer,
1991, 1994a, 1994b, Han, 2003; Han & Marvin, 2002).

Press approach. The press approach concentrates on the analysis of the work envi-
ronment or climate where creativity is realized (Batey, 2012; Hennessey & Amabile,
2010). The measurement of these environmental factors is based on the idea that there
is an indirect relationship between these factors and creativity. Previous studies have
revealed that environmental factors can significantly affect individuals’ intrinsic motivation
to engage in an activity, which in turn affects their creativity (see review of Hennessey
& Amabile, 2010).

Much of the work in this area has been conducted by organizational behaviour re-
searchers (see reviews of James et al., 1999; Mathisen & Einarsen, 2004; Shalley, Zhou
& Oldham, 2004). They tend to study the effects of environmental factors on creativity at
the individual (e.g. Amabile, Schatzel, Moneta, Kramer, & 2004; Forrester & Hui, 2007),
organizational (e.g. Besancon & Lubart, 2008; Thomas & Berk, 1981) or cultural level
(e.g. Leung, Maddux, Galinsky, & Chiu, 2008; Rudowicz, 2003). Numerous factors have
been found to influence the development of creativity in learning environments. In a sys-
tematic review of studies relating to creative learning environments, Davies et al. (2013)
determined key characteristics of school environments that enhance creativity, including
an appropriate physical environment, availability of various materials, using outdoor envi-
ronments, an exciting pedagogical environment, employing games-based approaches,
flexible use of time and supportive relationships between teachers and students.

Commonly used instruments in this area include the Siegel Scale of Support of Inno-
vation (SSSI; Siegel & Kaemmerer, 1978), the College and University Classroom Envi-
ronment Inventory (CUCEI; Fraser, Treagust, & Dennis, 1986); the Work Environment
Scale (WES; Moos, 1986); the Work Environment Inventory (WEI; Amabile & Gryskie-
wicz, 1989); KEYS: Assessing the Climate for Creativity (KEYS; Amabile, Conti, Coon,
Lazenby, & Herron, 1996); the Team Climate Inventory (TCI; Anderson & West, 1998)
and the Situational Outlook Questionnaire (SOQ; Isaksen, Lauer, & Ekvall, 1999). Gener-
ally, these instruments share some dimensions such as members’ perceptions of organi-
zational vision, resources, leadership, freedom, interactions, support for creativity and in-

novation and continuous development.



258 Creativity. Theories — Research — Applications 4(2) 2017

Instruments for measuring the work environment for creativity may focus on the de-
gree to which this environment encourages or inhibits creativity. It may also focus on the
strengths and weakness within different workgroups, evaluate environmental improve-
ment attempts and take the corrective action necessary to ensure the support of creativity
(Amabile et al., 1996). However, the existing efforts to measure creativity pay greater at-
tention to other aspects of creativity (i.e. process, product and person) than to the climate
in which creativity occurs (Craft, 2001; Hoelcher & Schubert, 2015). These efforts seem
to consider only the internal or within-individual elements of creativity, excluding external
elements such as the environmental factors (Amabile, 1983). As a result, much remains
unknown about the effectiveness of this approach in measuring creativity and also about
the psychometric properties of the instruments. Therefore, more studies are needed to
evaluate the quality of this approach and its instruments (Amabile et al., 1996; Mathisen
& Einarsen, 2004; Shalley et al., 2004). Another issue of concern with regard to this ap-
proach is the controversy about the meaning of “climate” (Anderson & West, 1998; Ma-
thisen & Einarsen, 2004). Different definitions and dimensions have been proposed for
this term (see, for example, Denison, 1996; Patterson et al., 2005). In this vein, Schneider
and Reichers (1983) confirmed that the development of climate measures should be
based on specific or definite referents (e.g. climate for quality, climate for development or
climate for productivity etc.); otherwise, it would be surprising to find differences among
groups or correlations with other variables through these measures. There also exists
controversy about the level of climate that should be measured; is it better to measure the
whole climate of an organization, or perhaps it is better to measure the climate at a team
or workgroup level (Mathisen & Einarsen, 2004)? A final concern about this approach is
that individuals may have different perceptions of climate as they conceptualize or under-
stand situations differently according to their own personality, education or culture. Thus,
the effect of the same climate on individuals’ creativity may be different due to their dis-
tinct internal representations of the climate, not to the climate per se.

CONCLUSIONS
The current review examined the literature on the measurement of creativity up to 2016.
Our search strategy yielded 152 papers addressing the approaches and instruments
used to measure creativity. Four major approaches and 18 instruments commonly used
in these approaches were identified. These approaches are, in order of their frequency of
use, the process, person, product and press approach. The findings of this review sug-
gest that although the measurement of creativity has received much attention over the

past several years, its methodology still has a long way to go in order to reach the desired
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destination. Based on this review of the creativity literature, it seems that the field has
long been troubled by a lack of consensus on the definition of creativity due to its multi-
faceted nature, which, in turn, has dispersed researchers’ efforts to measure this con-
struct. Consequently, numerous instruments to measure creativity can be found in litera-
ture. However, none of these instruments is without its limitations or can alone undertake
the task of measuring the multifaceted construct of creativity. The common limitations of
these instruments include the dissimilar and limited scope of measurement, conflicting
evidence of validity, lack of appropriate norms and disregarding domain-relevant aspects
of creativity. In addition, these instruments direct greater attention to within-individual as-
pects of creativity, ignoring the external context where creativity occurs.

The findings of our review add to the growing body of creativity research. The review
offers a comprehensive contemporary overview of the existing literature on measuring crea-
tivity identified through scanning multiple sources of information. In this way, the insights
gained from the review could be used to direct the measurement of creativity in research
and practice. This review informs researchers about the latest developments in this research
area and uncovers gaps and paths for subsequent investigations. It might also serve as a
helpful guide for researchers and educators interested in measuring creativity for drawing
contrasts between the advantages and weaknesses of the available instruments.

The findings of our review should be read in the light of some limitations. First, our
search process included only studies written in English, which might have resulted in the
exclusion of literature that could offer additional insights into this topic. We also cannot
discount the possibility that relevant instruments for measuring creativity developed in
other languages and/or used in other linguistic regions and cultures might have been
missed. Second, like any review, our review is confined by the limitations of the primary
studies included in our analysis. For instance, conceptual or methodological limitations of
the selected studies might have distorted our conclusions. Finally, the scope of this re-
view is limited to the quantitative approaches to measuring creativity. Qualitative meas-
urement approaches of creativity (e.g. using interviews, case studies or ethnography)
were left out.

According to this review, there are some suggestions that might help in addressing
the limitations and unsolved issues related to the measurement of creativity. First, more
than ever, it seems necessary to develop an agreed-upon conception of creativity that
clearly delineates the nature of this construct and its components in view of its complexi-
ty. Following the development of this conception, the measurement of creativity has to be
closely tied to this conception. Second, further investigations of the psychometric proper-

ties of the existing creativity instruments are needed to either support the psychometric
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quality of these instruments or highlight the need for developing more reliable and valid
instruments. Third, given the complexity of creativity, depending upon a single instrument
to evaluate an individual’s creativity might be insufficient or simply misleading. More re-
search is needed on how instruments could work together to produce an individual’s cre-
ativity profile that includes assessments of an individual’s level on the different compo-
nents of the creativity construct. In this regard, further work is required to expand upon
the commonalities and differences among creativity instruments and to investigate wheth-
er the integration of these instruments could enhance their effectiveness and measure-
ment outcomes. Finally, it would be beneficial to keep an eye on the variability of an indi-
vidual’s creativity profile across contexts, domains and age stages. Developing methodol-
ogies to investigate and understand the variability of creativity might widen our knowledge
regarding this issue. This could lead to a dynamic conception of the construct of creativity
rather than the popular static conception.

In conclusion, the measurement of creativity still appears to be an unsettled issue.
The review of literature presented here, however, may offer valuable insights and provide
starting points for concrete steps towards a better measurement of this construct.
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