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Abstract 

This article will argue the need for a new multidimensional approach to creativity in 
order to solve ongoing problems concerning the conceptualisations and 
measurements within the field. First, an overview of the numerous assessments of 
creativity present in the literature will be provided. Second, the varying roots of 
creativity and conceptualisations will be presented to demonstrate the disparity within 
the research. Finally, recommendations will be made in order to approach creativity in 
a new multidimensional way to attempt to improve the current problematic nature of 
creativity within the education system. 
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Introduction 

Since 1944, state education has been focused on the concept of measuring 
intelligence with the 11 plus examination, introduced with the tripartite system (Hart et 
al., 2012). The 11 plus test was based on the traditional IQ assessment and was 
designed to filter children according to ability, with one-third attending a grammar 
school and subsequently one-quarter of these, university (Hart et al., 2012). The 
system focused the best resources to provide society with intellectuals, technicians 
and general workers required by the economy at the time (Blackburn & Marsh, 1991). 
The use of the 11 plus examination as a selection tool was heavily criticised, for 
example, the questions in the inaugural test contained reference to composers and 
servants which were culturally alienating to working class children (Hart et al, 2012). 
This was not satisfied with a redesign in the 1960’s. Even with a culturally sensitive 
new version of the test, revision materials, and any additional preparation, was still out 
of the financial reach of most working class parents (Blackburn & Marsh, 1991). 

Despite the post-war educational dominance of the 11 plus examination, thought of as 
being the most reliable assessment of intelligence in predicting future attainment, in 
more recent times, competing theories of intelligence have emerged. A particularly 
significant and radical one was Gardener’s theory of multiple intelligences (Gardner & 
Hatch, 1989). In this theory, Gardner proposed eight, possibly nine, separate types of 
intelligence; visual-spatial intelligence, linguistic verbal, logical-mathematical 
intelligence, bodily-kinaesthetic, musical intelligence, interpersonal, intrapersonal and 
naturalistic (Gardner & Hatch, 1989). Whilst criticised for its lack of empirical research 
and the perception of Gardner’s intelligence as talents rather than fundamental skill, it 
has retained considerable popularity. In his book, ‘Creating Minds’ (1993), Gardner 
uses multiple intelligences to challenge IQ tests due to being over-focused on 
mathematical and linguistic skill. He selected Sigmund Freud (psychology), Albert 
Einstein (science), Pablo Picasso (art), Igor Stravinsky (music), T. S. Eliot (literature), 
Martha Graham (dance), and Mahatma Gandhi (politics) as key figures to represent 
his key point, that intelligence is present in all types of skill, not just in those who excel 
in mathematics and linguistics (Gardner, 1993). 

Creativity is a key driver in the global economy. In 2018, the British government 
released figures showing that the growth of creative sectors is almost twice the growth 
of the general economy (Department for Digital, Culture, Media & Sport & Wright, 
2018). Driven by the entertainment industry, this highlights how creativity enriches our 
lives. This enrichment is not just financial, but provides society with entertainment, 
relaxation, and offers individuals chances to socialise. However, there are concerns 
that creativity is a marginalised aspect of our education system. In 2019, an article in 
The Telegraph predicted the regression of Great Britain to a land without music, citing 
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a 15.4 per cent decline in music availability at A-level (Pepper, 2019). In addition, the 
BBC News (2019) published an article detailing an open letter from the Creative 
Industries Federation to the British Government which called for the government to 
either include creative subjects (such as Drama, Art, Music, Dance etc) in the English 
Baccalaureate (EBacc) or discontinue the EBacc altogether (Haythornthwaite, 2019). 
The EBacc is a scholastic performance indicator at key stage four of the English 
education system, which focuses on English Language and Literature, Mathematics, 
the Sciences, History or Geography, and a foreign language. Many secondary schools 
are now following the EBacc system which means students are unable to study a 
creative subject as one of their GCSE’s. With government focus on the attainment of 
the EBacc subjects, it has been hailed in some sections of the press as an axe to the 
creative education in school, and focused on producing identikit pupils with low 
prospects (Barton, 2019). 

What the above media debates demonstrate is that creativity is seen as an acquired 
skill, learned in the classroom through a suitable creative pedagogy. Whilst there is a 
focus on specific subjects such as those mentioned above, a recent study by Cohu et 
al. (2019) argues that the idea of only creative subjects being able to foster creativity 
is incorrect, and that creativity can be fostered across the entire educational spectrum 
as a skill in itself. Unfortunately, this simple contrast of opinion on creative specific 
subjects is a small snapshot of the extent of the debates within this field more widely. 
The diverse findings and perspectives of researchers have led to a vast amount of 
studies being conducted in the field, producing many different conceptualisations and 
measures of creativity. This poses a particular ongoing problem for our education 
system as it is unfeasible to ensure creativity is still effectively promoted across 
subjects if there is no consensus on what exactly creativity is and also, one clear way 
to assess and measure it in students. 

This article will argue the need for a new multidimensional approach in order to solve 
this ongoing problem concerning the conceptualisation and measurement of creativity. 
First, an overview of the numerous measures present in the literature will be provided. 
Second, the varying roots of creativity and conceptualisations will be presented to 
demonstrate the disparity within the research. Finally, recommendations will be made 
in order to approach creativity in a new multidimensional way to attempt to improve 
the current problematic nature of creativity within the education system. 

Measuring Creativity 

Creativity as a concept has been defined in many ways throughout past literature. 
Mayer (1999) suggests that creativity is the product of new and useful ideas in addition 
to tangible objects. However, the mere judgement of a product being novel and useful 
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is entirely subjective to the audience in question. As such, this definition of creativity 
being a concept based around usefulness has its weaknesses and as a result, others 
have suggested it is more about beauty (Arden et al., 2010), appropriateness (Zeng 
et al., 2011), impact and influence (Simonton, 2002, 2003). 

Perhaps the main reason as to why the mere definition of creativity is varied across 
the literature is due to the uncertainty concerning the nature and determinants of 
creativity itself. Indeed, one of the main on-going controversies around creativity is the 
measurement of the construct (e.g. Baer and McKool, 2009; Barbot, Besancon, and 
Lubart, 2015). A large body of literature has devoted much attention to developing 
various instruments, most of them differing in their approach and contrasting in terms 
of how they define the concept (Park et al, 2016). The many measures that exist today 
tend to focus on either the; Product, Process, Motivation, or Personality/Ability. 

As early as 1975, Taylor developed the Creative Product Inventory for measuring the 
levels of creativity in any given product on the following criteria; Generation, 
Reformulation, Originality, Relevancy, Hedonics, Complexity, and Condensation. 
More recently, Besemer and O’Quin (1987) developed the Creative Product Semantic 
Scale which was based on Novelty, Resolution, and Elaboration. Soon, after, they 
confirmed the reliability of the scale and demonstrated that it provided assessors with 
a robust tool to measure a creative outcome/product (Besemer and O’Quin, 1999). 
However, in contrast, some argued that this form of measurement should not just be 
left to the professionals, and instead, it should be more about involving the assesse 
and other non-trained individuals (Vosburg, 1998). Indeed, this was found to be just 
as reliable when tested (Hennessey, 1994; Vosburg, 1998). 

The most popular measure focussing on creative processes, is the Torrance Test of 
Creative Thinking (Torrance, 1999). This test involves the assessee to take part in six 
verbal and three figural activities. The nonverbal activities produce scores based on 
five mental characteristics: Fluency, Originality, Elaboration, Abstractness of Titles, 
and Resistance to Premature Closure. The figural tests can be scored for 13 creative 
strengths (e.g., Storytelling Articulateness, Synthesis of Incomplete Figures etc.). 
There were other similar measures produced such as this, focussing on the creative 
thought process (e.g. Remote Associates Test; Mednick, 1962; Triarchic Abilities Test; 
Sternberg, 1997), however, one in particular which took a different approach was The 
Test of Creative Thinking (Urban and Jellen, 1996). They made the focus of the 
measure on image production and assessees were measured on Boundary Breaking, 
New Elements, Humour, and Affectivity. The test has been proven reliable as able to 
distinguish individuals who follow creative pursuits and those who do not (Urban and 
Jellen, 1996). 
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Some measures have focussed on the role of motivation in creativity. Williams's (1972) 
How Do You Really Feel About Yourself? test is a good example of this which 
measures curiosity, imagination, risk-taking and preference for complexity. This 
measure has been used within an educational setting, particularly with children aged 
between 11-18 years. More recently Williams (1980) developed the Creativity 
Assessment Packet which included 12 partially complete figures, completed by the 
child and scored for fluency, flexibility, originality and elaboration. Indeed, these criteria 
complement those within Ryan and Deci’s (2000) Self-Determination Theory which 
states that the three psychological needs essential for facilitating optimal functioning 
and for constructive social development are autonomy, competence, and relatedness. 
As such, they contribute to the extent to which an individual is intrinsically or 
extrinsically motivated. This theory has been applied to an educational setting and 
related to the level of creativity a student expresses, i.e. the more extrinsically 
motivated a student is, the less creative they will be (e.g. Niemiec and Ryan, 2009). 

Finally, some measures have included personality in scales developed around 
attitudes and simple descriptive words on creativity (e.g. The Adjective Checklist; 
Gough and Heilbrun, 1983). However, the only measure that has purely focussed 
around this approach is by Gough (1992), titled the Creativity Personality Scale. This 
scales involves 18 adjectives that have a positive weight when scoring (e.g., clever 
wide interests, original) and 12 that have a negative weight when scoring (e.g., 
sincere, conventional, commonplace). The total score is then an indicator that 
differentiates between creative and less creative individuals. 

Due to the large quantity of measures that have been developed for creativity, it is very 
difficult to identify which one is the most reliable. Many have attempted to clarify this 
issue by conducting systematic reviews on the range of measures to highlight the most 
appropriate (e.g. Cropley, 2000; Said-Metwaly, Noortgate and Kyndt, 2017). However, 
conclusions were not made as Cropley (2000) argued that due to the multifaceted 
conception of creativity, it is not possible to use one measure to assess it. Rather, 
numerous measures would be needed to simply attempt to assess all the facets of 
creativity. In addition, Said-Metwaly et al. (2017) concluded that all pre-existing 
measures for creativity have significant conceptual and psychometric limitations and 
as such, there is a need more than ever to agree on the conception of creativity which 
clearly defines the nature of it and also its multidimensional facets. 

To date, the majority of research has focussed on either the development of creativity 
measures (e.g. Torrance, 1999; Sternberg, 1997; Williams, 1972; 1980) or the 
systematic review of the measures, analysing the reliability and usefulness of them 
(e.g. Cropley, 2000; Said-Metwaly, Noortgate and Kyndt, 2017). As Said-Metwaly et 
al. (2017) stated from the results of their systematic review, attention needs to be paid 
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to the concept of creativity and the nature of it first in order to have a measure that is 
truly reliable and useful. Within the next section of this article, the disparity regarding 
the nature and roots of creativity will be presented to demonstrate that indeed, a more 
uniform and universal approach is required. 

Roots of Creativity 

The key to achieving a universal concept of creativity would be reliant on an agreement 
regarding the nature of it. Runco and Jagger (2012) argue that there is a need to 
correct and modernise the ‘standard’ definition of creativity in which research has been 
mired since the eighties. The breakdown of the definition and the variation of studies 
has only compounded this issue. Within this section, five main roots of creativity will 
be discussed according to the ongoing findings from contemporary research within the 
field. 

Resources   

A large body of research has found that the levels of creativity individuals present 
purely depend on the resources available to them in their environment. Huang and 
Shiau (2017) found that an employers’ use of creative technologies promoted the 
creative and divergent thinking in colleagues. These creative technologies involved 
particular software, which, for example, offered monetary reward through the individual 
colleague’s computer, and others that provided encouraging, motivational elements at 
fixed times during the day. Similarly, Stolaki and Economides (2018) devised a 
creativity enhancement intervention, predominately using Information and 
Communication Technologies (ICTs). This included particular tasks such as using 
Facebook, competitive games, and question and answering tasks. The intervention 
was found to be effective in fostering creativity and the higher the use of ICT, the 
higher the levels of creativity found in students. Fabricatore and Lopez (2013) 
identified that the actual types of resources, in the form of specific tasks, was what can 
be used to promote divergent thinking and creativity. They identified that the most 
effective type of task was in the form of video game development and argued that 
these types of resources should be present in all educational facilities due to finding 
that it also increased the level of creative skill within the individual.  

Supportive Environment 

Some research argues that by simply having a strong and supportive environment 
around the individual, it aids in the production of creativity and divergent thinking. For 
example, Wu et al (2014) presented two community-based factors which were most 
influential in promoting creativity in college students, these were ‘…social educational 
environment’ and ‘social cultural environment’. ‘Social educational environment’ refers 
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to promoting the importance of creativity at every level of a student’s education and 
through various avenues that also involve the parents, friends, and wider community, 
not just the formal educational institution. ‘Social cultural environment’ was defined as 
promoting a happy and respectful space to allow the development of creativity. In 
addition, Sokol et al (2015) looked at the environment from a leadership perspective. 
After investigating numerous different types of leadership styles, they found that the 
most effective form of leadership was that which encouraged an atmosphere of 
fairness, confidentiality, and security. This style of leadership was most likely to 
develop creative skills in students. 

Individual Differences 

A number of studies point to individual differences as the main root of creativity. 
Daemei and Safari (2018) focussed on architecture students and after analysing a 
series of questionnaires, they found that the most common predictor of creativity was 
actual experience within any given role. Another slightly different take on individual 
differences was Choi (2012) who discovered that creativity and performance was 
mainly concerned with personality traits, those being; attitude towards creativity, self-
efficacy; and creative intention. They argued that those three personality traits 
challenged a lot of the literature on creativity and intrinsic motivation and that 
regardless of the type of motivation an individual receives in order to undertake a 
creative based task, if their personality traits are not fitting of the three they highlighted, 
then their performance will be effected. 

Further, Herzog (2017) examined gender and creative ability, concluding that in 
relation to the sensitivity to artistic problems, girls were found to be stronger than boys 
whereas in contrast, males performed better in the amendment of existing form into 
new functions. Overall, girls performed better than boys in four factors (sensitivity to 
artistic problems, elaboration, flexibility and originality), while boys were better than 
girls in fluency and redefinition. 

Genetics  

As with all fields of psychology, there is some research that argues that nature, or 
genetics, are responsible for creative potential. Han et al. (2018) investigated the 
genetic basis for both the divergent and the convergent thinking components of 
creativity. They found that gene polymorphism played an important role in predicting 
both forms of creativity. Gene polymorphism is the simultaneous occurrence of two or 
more discontinuous genotypes or alleles in a population and this determines the 
diversity of individuals. Liu (2018) demonstrated that high creativity correlates 
significantly with mutations of genes coding for both excitatory and inhibitory 
neurotransmitters. However, they also acknowledged that neural functional 
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connectivity increased this relationship and concluded that both neural and genetic 
mechanisms together best predict creativity levels. The first study involving reared 
apart twins and the measurement of creativity was conducted by Velazquez et al 
(2015). They assessed two different types of drawing ability, drawing a house and a 
person. They found that creative personality showed genetic effects in both drawing 
tasks and this was a stronger relationship than other environmental factors. 

Neurology  

Similar to the findings concerning genetics, researchers have also discussed how an 
individual’s neurological makeup can predict ones level of creativity. Zhou et al. (2018) 
focussed on frontal-temporal functional connectivity and found that novel ideas 
induced a higher lower alpha power in the temporal area, and upper alpha power in 
both frontal and temporal areas and frontal–temporal alpha coherence were higher 
when individuals created novel ideas. Similarly, Shi et al. (2018) assessed the brain 
network connectivity in individuals given a thinking task whilst having fMRI scan. The 
results showed that the strength of the connectivity between the posterior default mode 
network (DMN) and right frontal-parietal network (FPN) was significantly greater 
whereas the right FPN and left FPN connectivity strength was weaker in the creative 
condition than in the control condition. Moreover, the anterior DMN and left FPN 
connectivity strength during the resting-state was positively correlated with the 
originality score derived from divergent thinking task. Taken together, these findings 
revealed the cooperation between the DMN and FPN involved in creative thinking 
during both resting-state and task fMRI. 

Others have focussed on the physical make-up of the brain rather than the 
neurological connectivity to find that visual creativity was significantly negatively 
correlated with cortical thickness in the left middle frontal gyrus (MFG), right inferior 
frontal gyrus (IFG), right supplementary motor cortex (SMA) and the left insula. These 
observations have implications for understanding that a thinner prefrontal cortex (PFC) 
(e.g. IFG, MFG), SMA and insula correspond to higher visual creative performance, 
presumably due to their role in executive attention, cognitive control, motor planning 
and dynamic switching (Tian et al. 2018). 

Towards the future 

We can see from the numerous measures, along with disparate conceptualisations in 
terms of the roots of creativity, that it is simply not possible at present for any 
educational institution to attempt to use this information in a way to improve, or even 
assess, current creativity levels within their curriculum delivery. The majority of 
assessment tools for creativity focus on either the end Product (e.g. Taylor, 1975), 
Process (e.g. Torrance, 1999), Motivation (e.g. Williams, 1972; 1980), or 
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Personality/Ability (e.g. Gough, 1992). To date, no attempt has been made to 
incorporate all four aspects or at the very least, a collection of two or three. As such, 
to thoroughly assess creativity, one would have to use four measures to ensure each 
aspect is covered. Clearly, a multidimensional approach is needed in order to 
construct a universal measure that educational institutions can actually use. 

It can be seen from the ongoing research in the field that there is disagreement over 
the roots of creativity and what can predict optimum levels within any one individual. 
As with most concepts within psychology, these can be categorised as either 
originating from nature, or nurture. More specifically, the majority of the roots identified 
also compliment a certain pre-existing measure for creativity, which of course, creates 
more disparate conceptualisations overall. The roots of creativity supporting a nature-
based origin are ‘genetics’, ‘neurology’, and to a certain degree, ‘individual 
differences’, particularly the research that highlights gender differences for example. 
Those that support a nurture-based origin are ‘resources’, supportive environment’, 
and again, to some extent ‘individual differences’ if we consider personality to be partly 
dependant on family upbringing. 

‘Resources’ and ‘supportive environment’ concern the extent to which an individual is 
motivated to be creative via their environment and the resources within it. This is in 
line with William’s (1980) Creativity Assessment Packet, which includes 12 partially 
complete figures, completed by the child and scored for fluency, flexibility, originality 
and elaboration. These key criteria directly concern the motivation of the individual, 
very similar to Ryan and Deci’s (2000) Self-Determination Theory. This theory states 
that the three psychological needs essential for facilitating optimal functioning and for 
constructive social development are autonomy, competence, and relatedness. Indeed, 
these two roots of creativity link very well to this theory as competence concerns 
feeling effective within the environment and relatedness about feeling connected to 
others (Niemiec & Ryan, 2009). It could be suggested that these two features of 
motivation are very important in promoting creativity within an individual and that these 
features can be implemented by having appropriate resources and a supportive 
environment, as research has uncovered. 

Some of the findings based on ‘individual differences’, compliments the conception 
and measures based on personality and ability. For example, Gough’s (1992) 
Creativity Personality Scale involves 18 adjectives that have a positive weight when 
scoring (e.g., clever wide interests, original) and 12 that have a negative weight when 
scoring (e.g., sincere, conventional, commonplace). The total score is then an 
indicator that differentiates between creative and less creative individuals. Although 
some research (e.g. Choi, 2012) suggests that particular personality traits are a 
contributing factor to creativity levels, other forms of individual differences discovered, 
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such as gender differences, have not been acknowledged in any assessment tool to 
date.  

Interestingly, the research that argues genetics is the strongest predictor for creative 
skill (e.g. Velazquez et al., 2014) is less common in the literature than the other 
concepts. Also, it has not been accounted for in the pre-existing measures despite 
researchers using particular measures to find the influence of genetics. For example, 
Liu et al examined 236 subjects and following genetic analysis were able to correlate 
genetic creative potential to 78.4 per cent accuracy when compared to results taken 
from the Torrance Tests of Creative Thinking. As such, perhaps this is further evidence 
to support the need for a new multidimensional approach to creativity in order to 
encapsulate all aspects within the current literature. 

In summary, pre-existing assessment tools for creativity focus on one singular aspect, 
whether it is the cognitive process, the overall product, or personality etc. These 
measures do not seem appropriate when clearly; there is evidence for creativity being 
a multidimensional construct. As Cropley (2000) stated, it is not possible to use just 
one measure to assess it, particularly when one measure would only focus on any 
single aspect. Rather, numerous measures would be needed to simply attempt to 
assess all the facets of creativity. Said-Metwaly et al. (2017) concluded that all pre-
existing measures for creativity have significant conceptual and psychometric 
limitations and there is a need more than ever to agree on the conception of creativity 
that clearly defines the nature of it and also its multidimensional facets. Further, as 
can be seen from the literature, some aspects associated with creativity are 
concerning the environment and other nurtured based factors such as experience and 
personality. However, some research also identifies an influence based around 
genetics, i.e. nature, which is something that seems to be significantly overlooked 
within the literature to date, particularly those around the measurement and 
assessment of creativity. Again, this is evidence for the continuing controversy 
surrounding the conception and true nature of creativity that needs to be addressed. 

To conclude, this article has demonstrated that creativity is indeed a multifaceted 
construct and that all pre-existing measures, when used in isolation, are not adequate 
to fully assess the nature of creativity. Of course, before the development of a 
multifaceted measure can be considered, there has to be an agreement on the 
conception of creativity and the true nature of it. As such, further research is 
recommended to explore this with a particular focus on the nature-based elements, 
such as genetics, as that is something that has had less impact in the literature to date. 
Once the conceptualisation of creativity can be confirmed, then the development of a 
multidimensional measure can be considered with the hope of it one day being 
implemented by educationalists and employers worldwide. 
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