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Abstract:
Creativity is a concept that has long eluded an exact scientific definition, though over the last two decades there has been an upsurge of research into the subject. This dissertation aims to investigate whether creativity is essential to be a musician, or if it merely manifests itself in certain individuals to enhance their talents, as well as exploring how creativity can have an effect on neurodivergent musicians.

Introduction:
The purpose of this dissertation is to investigate what creativity is, how it works and the ways in which creativity both affects and is used by musicians of varying skill levels and neurodiversity. Research will be displayed to demonstrate how the creative process works and how musical activity relates to this, as well as if it is quintessential for a musician to exist as a creative being. Alongside this, I will also delve into the progressive topic of neurodiversity and what it means to be a creative neurodivergent musician in a society that paints disability in a negative light. With creativity being a psychological phenomenon there will be reference to topics such as divergent thinking when exploring the process of creativity, as well as the way this process is employed within musical activity.

This dissertation is split into three chapters, the first concerning the way in which creativity can be defined and how the creative process works, the second regarding neurodiversity, what the term means and how important creativity is to the neurodivergent musician. The final chapter will cover how important creativity is to musicians in general and how its importance contrasts to knowledge in the subject. The sources of information that are used throughout this dissertation consist of books and journal articles, as well as various studies that have been carried out that illustrate the point of creativity’s importance. 

The decision to pursue an investigation into the importance of creativity sparked from both an interest in how the creative mind functions and how the creative process is broken down, but also why a creative process can be undemanding or strenuous in different situations. With research into creativity thriving in recent years, I wanted to delve into some of the findings and studies carried out within music, to get a better understanding of how the musician’s brain works in spontaneous situations.


Chapter I - How can Creativity be Defined?
What is Creativity?
Creativity is the cornerstone of all innovation, a process that lays the foundation for new theories and notions. It exists simultaneously as both the development and the result of either a new concept, or a contemporary use of an existing process. Creativity relies on the innovators’ own awareness of a subject and how they proceed to investigate it. Then it progresses to evaluation and reaction from others to determine how the concept is finalised or improved with additional contribution from them. It is a course of action that is born out of the need to evolve from purely mechanical actions (Fritz, 2014, p. 36).
Within music creativity can be a skewed concept; the perception of a musician’s creativity will diverge between musicians and non-musicians. For example, even fundamental concepts such as music genre can be affected by this view, with an individual considered to be a connoisseur of a style being able to decipher any nuances and creative differences in the sub-genres of that style, whereas an unaccustomed listener may believe the sound to be identical with no creative difference (Sawyer, 2012, p. 8).

How is Creativity Defined?
Preceding the quantity of research available currently, creativity was viewed as a constitutional aptitude, with an individual’s personal traits being responsible for a creative mindset. Both social and environmental influences were considered to affect the level of creativity an individual could emit, as well as there being a direct connection between the condition of one’s inspiration and the quality of their creative performance. The environment that accommodated the creative mind was also held accountable for nurturing it and was believed to hold abundant influence over how well it performed. It was alleged that the person in question would have to work tirelessly to establish and maintain a healthy personal environment. The requirements being that it would need to be teeming with positivity and allow for the innate inspiration that would encourage creative output (Sternberg, 1988, pp. 11-12)

As studies into the science of creativity have progressed, they have produced a commonly accepted view of creativity, known as “The Standard Definition”. Many of these interpretations are lifted from literature dating back to the 1980s and 1990s, authors Mark Runco and Garrett Jaeger summarise this definition. The Standard Definition muses that creativity requires two fundamental factors; “originality and effectiveness”. Although originality underpins the concept of creativity, it is not adequate for something to be purely unique. The original idea must also be considered beneficial or valuable within the market of the concept, to be referred to as creative. (Runco, 2012)

There are proposals to broaden the standard definition; although it is believed to be a convenient way to define creativity, it is not the most inclusive explanation of the subject. Considered to be one of the primary factors in what would enhance the definition is authenticity. With this as a prerequisite to what can be called ‘creative’, the cultural and personal barriers towards creativity are removed, as the question of who an idea or concept is creative for disappears. Another impediment that the standard definition poses, is that it simply acknowledges the conditions that must be met to indicate that something has been through a creative process, not what the process itself entails; there is no reference to the methodology behind what makes something creative, which is considered to be one of the leading concerns facing current research into creativity (Sternberg, 2018, pp. 248-250).

Due to the difficulty in scientifically defining precisely what creativity is, there have been constraints into the research of the process of creativity. However, due to the extemporaneity of improvisation, within jazz musicians especially, music is considered one of the most compatible subjects to measure and research creativity and the how the cognitive process that takes place. It is also thought that partnership between musicians, psychologists and neuroscientists is mandatory to analyse creativity in a way that is both methodically and ecologically justifiable (McPherson, 2013).

The Mechanical Process of Creativity:
Research into creativity had been generally overlooked until the turn of the century, when the topic sparked a newfound curiosity in cognitive psychologists, with one of the most intriguing prospects of creativity being how the creative process works. One of the main discoveries that was made concerning how the creative process works was in relation to reduced latent disinhibition. This refers to the way in which a creative mind gets inundated with thoughts and incentives that might not correlate to the current subject but allow the creative individual to use divergent thinking to utilise new ideas they may not have considered outside of the creative process (Simonton, 2012).

The foundations of the creative process are considered to be set in divergent thinking, which is the capability to utilise information that has been previously recognised, to produce neoteric ideas or solutions. This progression is fundamental to the creative process as it is employed to manufacture these new ideas devoid of any set parameters or constrictions. A study carried out by Crystal Gibson found that within musicians, the act of divergent thinking has shown superior activity in the medial prefrontal cortex of the brain in contrast to non-musicians, regardless of their innate personalities and characteristics. Rather, the distinction of ones’ divergent thinking is what augments that creative individuals’ characteristics and abilities, meaning that a musicians’ ability to demonstrate a creative performance may originate from their ability to use divergent thinking in their creative process (Gibson, 2009).
Can Creativity be Taught?
With creativity and the methods to measure it being such an underdeveloped area of research, there is no known examination that is proven to calculate the level of an individual’s creativity effectively. However, some effective tests have been found to evaluate creativity, which include testing cognitive abilities for divergent thinking, as well as personality tests, often involving imagery of objects and finding the highest number if uses for each item. Teaching the concepts of creativity and how the creative process works is starting to be recognised by psychologists as a fundamental topic that should be included in general education. Through instruction of what creativity entails, as well as encouraging its development is thought to enrich the creative process and make it a customary, naturally occurring practice (Simonton, 2012).

[bookmark: _Hlk534696637]Creative teaching is often characterized by a teacher’s ability to partly remove themselves from open-ended questions and problems posed to students. However, knowing when to mediate, explain, encourage and elucidate are all factors in how effective the creative process will be. Through the encouragement of students to solve a problem with only essential information they can improvise freely to reach a conclusion. The difficulty with this theory, however, is that most facets of education need to be structured and contain problems with specific answers, therefore this cannot be considered a constant method to expediate creativity (Holdhus, 2018).

Creative listening with music is one method of teaching that can be used to stimulate the creative process from an early age, used effectively in education. Using music to incite creative activity is achieved through divergent thinking in response to what is being heard, allowing listeners to generate a unique listening experience where the emphasised parts of the composition diverge from person-to-person. The conditions for what each individual highlight in a piece can fluctuate from emotion, tone, timbre, structure and imagery. If specific questions regarding the piece that has been listened to were asked, such as:
“What key is the piece in?”
“Which instruments play the melody?”
Then this would evoke a convergent response with one correct answer and this would not encourage creative listening or a creative response. However, if questions that are open to interpretation were asked such as:
“What most interested you in the piece?”
“What imagery did the piece display to you?”
Then this instils divergent thinking with there being no inherently right or wrong response, thus triggering the brain to think in a creative way. The level of depth would also deviate when comparing responses from non-musicians and musicians, as using knowledge that is previously attained in the subject would allow musicians to focus on specific details in rhythm, harmony, melody and timbre and the images they create, as opposed to the general concepts of them. (Kratus, 2017)


Chapter II - Creativity and Neurodiversity:
Creativity and Neurodiversity:
One area of contemporary research within creativity that is currently in a state of metamorphosis is that of neurodiversity and how creativity relates to what is essentially a brain with unusual cognitive function. Representing the diversity of the human mind, the term neurodiversity is a progressive way to comprise all beings as natural and healthy neurologically, in the same way ethnicity, gender and culture are represented. The term is employed as a way to repudiate oppression and discrimination from people with disabilities, in an attempt to produce a foundation of equal, creative possibilities that exist within every other individual. Neurodiversity is also considered to be a critical area of research due to the divergence in cognitive function to a neurotypical mind. The way in which diverse minds operate is still unidentified but gaining insight into these differences could present a newfound method of dealing with situations in an innovative, creative way. Due to this, psychologists believe that any difference in neurological build should be recognised, understood and respected (Smagorinski, 2016, p. 10).

Neurodiversity encompasses anyone with a disability that is imbedded in a cognitive, progressive or emotional fashion, including autism, schizophrenia and Down Syndrome. This leads to the question of - How important is creativity to neurodivergent musicians? In the 1990’s, trusted sources such as the World Health Organisation had specified that individuals with autism bear the ability to retain very specific aspects of information, are very finnicky with interests but hold a limited capacity for creativity and sensory based actions, and due to this dysfunction is considered a developmental disorder. However, in recent years new arguments and perspectives have come to the forefront of research, that doubt the quality of this assessment (Astorga, 2014).

As opposed to the view that the brain of someone with autism is an impairment that is characterised by its ability to function in the same way a neurologically common brain does, it is argued that the brain of someone with autism simply operates in a dissimilar way, with differing triggers for the same operations. One of the key processes that is thought to differ within the brain of someone with autism, is that of divergent thinking, due to the brain working in such a logic-focused fashion. When tested for creativity via methods that consist of quantity, for example drawing or listing the maximum number of objects or figures, a mind with autism would be very focused on specific details instead of general overviews and would generally score disappointingly due this trait. However, characteristics such as critical thinking, repetition and distinct intent can all be desirable qualities in both musicians and artists, two fields considered to be centred around creativity. So, it is simply a matter of divergent thinking taking place in a different way in people with autism, not that it is unable to occur at all (Astorga, 2014).

Fostering creativity within neurodivergent individuals is also crucial to aiding development of personality and general neurological development. Research that has provided the assumption that one with autism has the inability to think flexibly and that any fascination with unique interests can stifle the progression of creativity within them. To be able to recognise the creative ability of an individual with autism it is essential to take interests and the way they react to them earnestly as they will inspire creativity in a different way to a neurotypical mind. Though research into creativity within in neurodiversity is intensifying, there is still considered a lack of information into the proficiencies and capabilities of those with autism throughout the creative process. Acknowledging these abilities and measuring them accordingly would create soaring advancements into better understanding creativity within neurodiversity, as well as insight into the best methods to how to instruct, allow expression and encourage skills (Snow, 2015).

Measuring Neurodivergent Creativity:
The assessment of creativity is still a very obscure topic, which insinuates how challenging it is to measure the level of creativity that can be produced by someone with autism, especially when attempting to utilise the same methods as in a neurotypical test. A study carried out by Marissa Diener found that through the use of visual-spatial capabilities and 3D modelling, an accurate learning environment could be created that concentrated on the strengths and fascinations of students with autism, in a setting that encouraged creative freedom. Conventional creativity tests often have strict limitations such as limited time, sensory deprivation or overload and lack of expression. Due to these factors, the creative potential in a neurodivergent mind would be significantly confined. The study found that through tests that are designed with neurodiversity in the forefront, people with disabilities such as autism can display a measure of creativity in the same way a neurotypical person can, especially in neurodivergent youth (Diener, 2014). As well as using visual abilities, auditory means can also be used to bestow freedom of creativity.

A rising movement within neurodiversity is carrying the view that autism isn’t a disability that requires correcting, it is instead revered as a fragment of a personality, connected to a person as much as any other personality trait. Ethnomusicologists such as Michael Bakan work with individuals with autism in music ensembles, in this case a world music ensemble called ARTISM, comprised of musicians of various ages, cultural backgrounds and skill levels. Bakan strongly opposes the general view of music therapists when referring to autism, the perception being that music therapy can diminish any undesirable self-stimulatory actions and instead shape an individual’s social involvement in a more communally suitable manner. Bakan sees this as a pretence of change, whereas he seeks to enhance and understand lives of people with autism through music and allowing their unique creative process to flourish. Through ARTISM, musicians with autism are free to compose, improvise, perform and express themselves in an environment that is designed to nurture their creativity. People are viewed as simply musicians, as opposed to musicians with autism and this allows them to explore their own musical and personal identities through the freedom of creation and only constructive judgement (Bakan, 2014).

As part of a thesis regarding musical performance within neurodiversity, Elyse Marrero investigates an adolescent musician with autism and how they carry out a compositional process. The musician in question is a girl named Lyra, who is a percussionist that performs by herself at home, as well as with the world music ensemble ARTISM that Bakan works with. With world music being the primary source of inspiration to Lyra, her music is not considered conventional but still exudes innovation. Utilising her kitchen space for instruments, Lyra uses a variety of cabinets, pots, pans and jars in conjunction with either her fingers or chopsticks to compose her own percussive pieces. Aside from the ability to play complex and idiosyncratic rhythms, one of the foremost focuses in her composition process is the timbre of her instruments. Prior to composing a piece, Lyra will explore each object she utilises thoroughly until she has discovered an acceptable timbre, and then commences composition. This study demonstrates how when viewed from the perspective of simply musician, as opposed to autistic musician, that creative tendencies are exceedingly present, that the creative process does indeed take place within the mind of an individual with autism, if only transpiring in an uncommon fashion (Marrero, 2012).





Chapter III – Is Creativity Essential to Musicians?
Up until approximately a decade ago, it was questioned by researchers whether creativity was present in musical performance at all, or if it is simply practice and knowledge that contributed to the art of musical performance. However, analysing musicians’ live playing has shown that skilled musicians will possess the aptitude and capability to make instantaneous decisions with their playing, based on the amount of emotional output they feel is required, or purely through personal interpretation of a piece. This demonstrates that performing music is a procedure that encapsulates behavioural adjustment, meaning that a sequence of change can be enacted on impulse, and reverted or modified again when the sensation is satisfied. This approach to playing music opens an extensive path for originality in the way music is interpreted (Weisberg, 2006, p. 200)

The areas of performance and composition have consistently been examined as proficiencies grounded in creativity, with the common association linked to composition and improvisation.  However, the act of merely playing music, regardless of capability, is a factor that has always remained indistinct when involving creativity, despite the misconception that a higher-level of expertise results in a more sophisticated creative output. Following studies carried out by Theano Koutsoupidou and David Hargreaves, and Charles Limb and Allen Braun, Erin Sovansky attempts to uncover how musical knowledge conveys creativity in both trained adult musicians, and non-musicians (Sovansky, 2016). 

The former study by Koutsoupidou and Hargreaves assessed how the musicianship of two groups of 6-year-old students would develop after being given music lessons over a 6-month period. One group was instructed in improvisation, composition and musical expression, whereas the control group did not partake in those sessions and instead focused on a structured curriculum. It was found that the students who participated in sessions that effortlessly evoked a creative process, excelled in creative thinking in music, musical flexibility, musical originality and musical syntax. This study was carried out in a burgeoning period for creative studies in music, as such it laid the foundations for future research. It discovered the valuable insight that creativity within music can be nurtured and amplified by partaking in the facets of music that promote a creative thinking process, as opposed to being purely knowledgeable on the subject (Koutsoupidou, 2009).

A similar conclusion was attained by Limb and Braun, who studied the brain activation of jazz pianists using MRI scans through a sequence of improvisation and a sequence of playing scales. Two groups were examined, with the control group playing the C major scale in crotchets and the experimental group given a composition to learn a few days prior to the study. They were then given the freedom to improvise over a recording of it, using the harmonic content of the piece as the basis for the improvisation. The vast dissimilarity in intricacy of the two tasks was the crucial factor in the study, as the results compellingly implied that extemporaneous improvisation of music, regardless of the degree of complexity of what is being played, triggers a pattern in the brain that is thought to be an inherent part of the creative process. This is shown by the lack of activation in the lateral prefrontal cortex, the part of the brain focused on planning and correcting objective-based thinking and the surge in activity in the medial prefrontal cortex, the part of the brain that controls self-imposed behaviours, split-second decision making and is even thought to supersede a pre-determined number of objectives, replacing them with unprompted, often sub-conscious actions. The creative process is therefore shown to be triggered by spontaneous composition or improvisation, not just playing by scales or pre-learned pieces, even in seasoned jazz musicians with abundant expertise (Limb, 2008).

Sovansky’s study explored the links between musical practices and creativity in musically trained adults, focusing on divergent thinking. The study compared both musicians and non-musicians by presenting each of 60 individuals with images of both musical items, such as a metronome, and general items, such as a brick, on the premise of finding the most comprehensive number of applications for each item. The results of Koutsoupidou and Hargreaves study show that the increase of creativity in music stems from creation, which is also reinforced by Limb and Brauns’ results that show separate sections of a musician’s brain will the triggered dependent on whether they are creating music or playing pre-composed music that they have already learned. Sovansky also supported these conclusions, upon deducing that there was a connection between musical knowledge and how effective the creative aspects of their divergent thinking process were carried out. There was found to be an increase in eloquence, authenticity and spontaneity in those who retain musical knowledge and create music, compared to both non-musicians and musicians who only play pre-written music, irrespective of the amount of time they had been a musician (Sovansky, 2016).

Another study carried out by Malinda McPherson, also involving Limb, again investigated improvisation in jazz musicians using fMRI technology, however this study focused on the aspect of creativity in response to emotion specifically and is considered to be one of the first experiments within neuroscience to attempt to explain the relationship between emotional expression and creativity. Emotion is known to have an impact on the creative process as the neural system is accountable for carrying emotions, however the study wanted to explore how creative expression can alter the state of emotion (McPherson, 2016).

The musicians were provided with images of an actress portraying different emotions and were asked to respond to these images musically through improvisation, to epitomise what was being shown in the image. The results of the study found that there was a higher note density when referring to positive emotion, but a much lower one when reacting to negative or equivocal emotions. It was also found that different sections of the brain were triggered for positive, negative and ambiguous emotions and all yielded varying styles and volumes of playing. The musicians were all found to have been in a comfortable setting while improvising, they could all hear themselves seamlessly and were playing on full-scale instruments leading the study to believe that emotion was indeed the lead factor in this investigation. Through creative expression of playing music, it was found that more emotion involved sections of the brain were activated than simply perceiving emotion through listening to music, especially as it was found the visual cues provided very insignificant changes in neural activity, there was only change when the musicians started improvising. The conclusions show that creativity and emotions are firmly connected and can be extremely circumstantial, with the emotional environment playing an enormous role in the resulting personality of artistic creativity (McPherson, 2016).

As an art, music possesses a multitude of methods that allow for creative output, which are not restrained to simply playing music in a physical sense on an instrument. Author/teacher Scott Watson ponders that music technology can leave an unwavering impression on how creativity flourishes in music students when the appropriate confines are put in place, despite the intricacy of unfamiliar DAWs and music software. In this case, the required elements to enhance the creative mindset are motivation, inspiration, focus and encouragement. When setting a task to students, utilising a positive work environment that contains high-quality samples of a task, freedom to share ideas and explore them, as well as exclusion of any disruption reinforces the understanding of a particular task, the understanding evolving into creation (Thompson, 2012).

Watson asserts that the allure and expansiveness of modern technology encourages creativity, bestowing effortless means to experiment with rhythmic, harmonic and sonic content, through the expansive collection of instruments and effects present within a DAW. Moreover, these factors incite the practice of compositional and improvisational techniques, which would be a suitable environment for a creative process to take place. These factors lead Watson to believe that educating students with creativity at the forefront of the instruction, is the most efficient way to nurture the creative process and allow for students to become familiar with the concept themselves (Thompson, 2012).

The results of the studies carried out by Sovansky, Koutsoupidou and Limb show that creativity exists in tandem with spontaneity in improvisation and composition, through the triggering of divergent thinking and impromptu playing. Watson’s view adds to these findings, in that instruction in creativity is vital to harnessing the creative mindset within a musician and should be one of the main principals of teaching. This instruction in turn imparts itself to personal growth and experimentation within the music that individuals create when they have had a creative process demonstrated to them and dissected in front of them.

Conclusion:
The concept of creativity is an extremely vast and still relatively indeterminate subject with many aspects that are under scrutiny, as research into the subject had only entered its burgeoning period since the turn of the century. It currently holds no one conclusive scientific definition, though scientific study into the process in search of a universally accepted definition is in a constant state of development. However, there are many facets involving creativity and the creative process upon which researchers agree. The need for the process to involve originality, effectiveness and more recently authenticity is widely accepted as a standard way to explain what creativity consists of. Divergent thinking is another part of the process that is broadly acknowledged, due to its importance in developing creativity. This appears to be one of the most important sectors of the creative thought, as it activates when encountering multiple responses to a single question or problem, often in an open-to-interpretation fashion. This is key for a musician when improvising and composing, as being able to choose the most innovative response out of the entirety of ones’ thoughts and knowledge is what sows the seeds of authenticity and personality. Although it is not currently known whether creativity can be explicitly taught to someone, there are perspectives from psychologists such as Kratus and teachers such as Watson who mutually agree on the point that creativity should be an essential part of education. Through coaching and nurturing, they believe that the creative process can be explained and encouraged in a way students can understand form a young age and carry with them to apply throughout the course of their life, musically or otherwise.

With neurodiversity becoming another topic that is prospering in terms of research, it is fitting that creativity can play an enormous role in the development of neurodivergent musicians. Although creativity is not fundamentally required to play an instrument, it does allow complete freedom in the way one approaches musical techniques, composition and improvisation. Bakan and Marrero both agree that the unique situation of being a creative musician with autism is especially important in a society where possessing a disability is seen as a dysfunction that needs to be fixed, allowing musicians with autism and other neurological disabilities to express themselves through the extension and creative liberty of their own habits, as opposed to the repression of these characteristics they face through medical and societal views.

In terms of the general musician, it is difficult to state completely whether harbouring creativity should be considered a prerequisite. To simply learn how to play an instrument, learn to play pre-written music and music theory, creativity would not be necessary. These tasks are all structured in strict planning, repetition and goal-based actions. However, to gain the proficiency and innovation required in composition, improvisation and divergent thinking within these tasks, creativity is unquestionably a process that works in tandem with musical ability, as proved by Koutsoupidou, Limb and Sovansky. In a way that is almost paradoxical, musical expertise is not a necessity to be creative with music, however having the knowledge at hand when making spontaneous decisions in improvisation or composition would present a substantially higher quality of responses to the given situation, than if one possessed very little knowledge. This coupled with the quality of one’s divergent thinking creates a catalyst for creative fuelled originality.

[bookmark: _GoBack]To close, I believe that although creativity is a subject that will benefit from more extensive research, its importance to the evolution and progression of both musicians and society is paramount; it cannot be denied that without creativity there would not exist authenticity, freedom and individuality.
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