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Abstract 

Much research has explored cognitive functions and the nature of information processing 

since the cognitive revolution began with the advent of computers. With the establishing of 

music psychology attention was directed also to the cognition and processing of music. 

However, the initial reluctance of Science to avoid the study of emotions became a problem 

especially in studying music as a cultural phenomenon, with the inherent ability to trigger 

strong affective responses. For future research into music behavior to arrive at a more 

complete understanding of musical giftedness and what separates general music information 

processing from gifted music information processing, a heuristic model of gifted musical 

thinking, including affective behavior, bringing domain constituents together, is much needed. 

This is therefore the objective of this article, namely to review relevant research and in so 

doing propose a differentiated model of gifted musical thinking by outlining cognitive 

function and bringing the most probable constituents of such musical thinking together, 

drawing from Persson’s (2009) multidimensional model of musical giftedness, which adds the 

significance of affective responses and emotive skills to the construct of musical giftedness. 
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Introduction 

With an increasing number of studies research has shown that with intellectual giftedness 

comes also a brain that functions differently from the brain of a non-gifted individual in terms 

of neurophysiological correlates, and consequently also in terms of information processing 

characteristics  (Alexander, O’Boyle & Benbow, 1996; Eysenck & Barrett, 1993; Geake, 

2009; Jausovec, 2000; Ostatnikova et al., 2000; Shore & Dover, 1987; Singh & O’Boyle, 

2004; Thompson et al., 2001). In regard to musical cognition and its neurophysiology, which 

has attracted a considerable interest in recent years, it is also clear that music cognition differs 

neurologically from other cognition (Koelsch, 2005; Patel, 2007; Peretz & Zatorre, 2009). 

However, the main focus of research has been to study music cognition in general terms 

viewing music as a universally human and evolutionary phenomenon. Much less attention has 

been paid to gifted musical cognition and its concomitant neurophysiology. But by the use of 

EEG and increasingly also neuroimaging techniques researchers have established that there 

are indeed structural differences as well as differences in brain activation patterns also when 

comparing musicians with non-musicians. Additionally, there are within-group differences 

between imagining music and composing music (Gaser & Schlaug, 2003; Münte, 

Altenmüller, & Jäncke, 2002; Parsons et al., 2005; Petsche et al., 1993; Petsche, Von Stein & 

Filz, 1996; Schlaug et al., 1995a; 1995b; Schneider et al., 2002). There is in the literature 

supportive but more circumstantial evidence, empirical and anecdotal, reinforcing the notion 

that qualitative differences in information processing exists when comparing general music 

cognition with gifted music cognition also. For example, studies have demonstrated that 

artists and scientists differ on the biologically based personality construct of Neuroticism – 

Stability, where artists lean towards the neurotic and scientists towards the stable (Eysenck, 

1990). Research has also shown that psychological androgyny is related to musically talented 

individuals in comparison to non-musically talented individuals; that physiological androgyny 
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is an attribute specific to composers indicating that testosterone and its relation to visuospatial 

abilities is significant to certain types of musical abilities (Hassler, 1990; 1992). Furthermore, 

musical aptitude does not relate strongly to IQ, at least not in a straightforward and simple 

manner (Bruer, 2002; Shuter-Dyson & Gabriel, 1981; Winner, 1996; ). The affective impact 

of music also needs to be considered in differentiating between gifted and non-gifted musical 

thinking on the assumption that gifted musicians are more attuned to emotion-eliciting stimuli 

than the general population is (cf. Bastian, 1989; Bastian & Koch, 2010; Persson, 2001; 

Winner & Martino, 2002). Compare with the following self-reports of gifted musical 

information processing:  

  “I carry my thoughts about with me for a long time, often for a very long time, 

before writing them down”, Ludvig van Beethoven reminisced in a conversation with his 

student Louis Schlösser (in Morgenstern, 1956). “I can rely on my memory for this and can be 

sure that, once I have grasped a theme, I shall not forget it even years later. I change many 

things, discard others, and try again and again until I am satisfied; then, in my head, I begin to 

elaborate the work in its breadth, its narrowness, its height, its depth and, since I am aware of 

what I want to do, the underlying idea never deserts me. It rises, it grows, I hear and see the 

image in front of me from every angle, as if it had been cast [like sculpture], and only the 

labor of writing it down remains; a labor which need not take long … You may ask me where 

I obtain my ideas. I cannot answer this; they come unbidden, spontaneously or 

unspontaneously. I may grasp them with my hands in the open air, while walking in the 

woods, in the stillness of night, at early morning. Stimulated by those moods which poets turn 

into words, I turn into tones which resound, roar and rage until at last they stand before me in 

the form of notes” (p. 87). 

 Danish composer Vagn Holmboe (1991) outlines the genesis of his Symphony 

no. 6, very similarly: “… without my knowing one note of the music. It stood quite clear to 
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me as a larger totality in my consciousness; I knew how it had to be … sounds streamed forth 

now as if on their own; they sang in me, and I had to use all the ability and technique I had [to 

manage to write it all down]” (p. 39).  

 Contemporary jazz flutist Paul Horn (in Boyd & George-Warren, 1992) 

recollects similarly, that “when I was younger I didn’t know such terms as ‘peak experiences,’ 

but I used to feel really high [at least at certain times while playing music]. When I started to 

improvise, I found I could get up and play music, with thoughts coming, and these thoughts 

could be translated into music. I got an idea of what I could hear in my mind, and my inner 

ear would somehow find a connection [through] my arms and fingers to my instrument. That 

excitement is always with me. I think any time I improvise it’s exciting because you don’t 

know; it’s always new. Intellectually by the time you’ve even thought about it, you’re eight 

beats later” (p. 160). 

 Guitarist Bernie Larson (also in Boyd & George-Warren, 1992) have emotional 

experiences of an extraordinary kind whilst writing songs: “There will be times you wander 

from consciousness and then you’ll be aware of where you’re at, and at other times it’s 

downright startling to open my eyes. I will be flying; it’s just like soaring … You can be 

sitting there with nothing much happening and you can hear just a drumbeat, the rhythm thing 

will start happening and twenty minutes later you have a song sitting in front of you. And you 

didn’t have much to do with it” (p. 168). 

 Swedish cellist Frans Helmerson (in Ödman, 1990) outlines the experience of a 

performance as a type of transcendence: “I become one with the music in that exact moment. 

There is a flow. The boundary between consciousness and intuition becomes fluid” (p. 251, as 

translated from Swedish by the current author). Famed singer Janet Baker argues in a similar 

fashion, that “musicians’ business is emotion and sensitivity--to be the sensors of the human 
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race” (in Crofton & Fraser, 1985; p. 112). Composer Fredrick Delius, in turn, exclaims “how 

can music ever be a mere intellectual speculation or a series of curious combinations of sound 

that can be classified like articles in a grocer’s shop” (in Crofton & Fraser, 1985; p. 49). 

 Hence, it would appear that the musically gifted brain is indeed different from 

the non-musically gifted brain. These brief narratives demonstrate that irrespective of which 

the underlying neurological functions and cognitive processes are, performing and/or 

composing music is usually tied to a particular state of mind; an emotional state regarded as 

something positive, on occasion even as something intrusive. Even though the affective 

musical experience has universal appeal to a general population (Gabrielsson, 2001), 

generating music seems to also be a state of mind unique to a musically gifted population in 

terms of intensity and character. 

 The reason for a relative lack of attention to what could be considered gifted 

musical cognition and a musically gifted brain is likely to be dependent on the void of a 

satisfactory definition of what it means to be gifted. Unlike intellectual (or academic) 

giftedness which for a considerable time has had a generally accepted theoretical basis largely 

defined and measured by the IQ (Kreger-Silverman; 2009; Lohman, 2009), there is as yet no 

consensus amongst researchers of what it is to be musically gifted (Shuter-Dyson & Gabriel, 

1981; Persson, 2009). 

 For cognitive and neurophysiological research to arrive at an understanding of 

musical giftedness and what separates general music information processing from gifted 

music information processing, a model of gifted musical thinking for heuristic purposes, 

bringing domain constituents together, is needed. This then, is the objective of this article: To 

propose a differentiated model of gifted musical thinking by bringing the most probable 
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constituents of musical thinking together, drawing from Persson’s (2009) multidimensional 

model of musical giftedness as well as from relevant empirical research. 

 

The many aspects of human thought 

The precise definition of human thinking has proven surprisingly elusive to Science. In fact, 

the scientific community has even been somewhat reluctant to view thinking as a single 

unifying concept. Thinking as a general phenomenon has mainly been the domain of 

philosophy and its many schools of thought and could be summarized as “the mental activity 

of (a) theoretical contemplation directed towards some object with a view to reaching a 

propositional conclusion; or (b) practical deliberation directed towards some object with a 

view to reaching a decision to act” (Flew, 1979; p. 353).  

 With the advent of computers and computer simulations providing the 

foundation of the cognitive revolution of the 1950s, an empirical interest in understanding the 

complex nature of mental activity was made possible (Hearnshaw, 1987). But, while our 

knowledge of cognitive processes and functions has increased tremendously because of 

technical innovations, the definition of thinking in terms of a general and all-inclusive 

architecture continues to remain elusive. Humphrey (1951), for example, explained that 

thinking is “what happens in experience when an organism, a human or animal, meets, 

recognizes and solves a problem” (p. 311). To Russian researcher Tikhomirov (1988) thinking 

“is a process; a cognitive activity, the products of which are characterized by a generalized 

and mediated reflection of reality” (p. 14), and to Monin (1992), drawing on Artificial 

Intelligence, thinking is outlined and made possible by a complex system consisting of a set 

of inter-connected elements capable of retrieving information from the environment, 

memorizing and retrieving it, and making goal-oriented decisions.  
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 While these attempts at definitions are appropriate, they are also somewhat 

simplistic. Thinking currently tends to be conceptualized more as information processing and 

outlined as various cognitive functions. These have been intensely and separately studied 

since the beginning of the cognitive revolution focusing on memory, sensation, perception, 

consciousness, reasoning, problem solving, decision-making, and judgment. But, without 

much effort to outlining an all-inclusive model of thinking relating the various functions to 

one another. Research relevant to thinking thus far could therefore be said to have focused on 

different aspects of cognition rather than of thinking as a whole. Some of these aspects are, 

for example, creative thinking (Finke, Ward & Smith,1992), convergent and divergent 

thinking (Guildford, 1967), intuitive and analytical thinking (Hogarth, 2004; Peters, 

Hammond & Summers, 1974), critical thinking (Halpern, 1998; Kuhn, 1999; Reece, 2007), 

positive and negative thinking (Goodheart, 1985; MacCleod & Moore, 2000), visual thinking 

(Arnheim, 1969; Zhukovskiy & Pivovarov, 2008), auditory thinking as well as inner hearing 

(McAdams & Bigand, 1993; Brodsky, Henik, Rubinstein & Zorman, 2003), lower and higher-

order thinking (Kratwohl, 2002; Lewis & Smith, 1993), thought process monitoring 

(metacognition) (Flavell, 1979), cognitive styles (Jonassen & Grabowski, 1993), and thinking 

as a normal state as opposed to an altered state of consciousness (Kirsch & Lynn, 1995; Tart, 

1990). To complicate matters further it has also been suggested that there are preferential 

styles of thinking (Sternberg, 1997).  

 Needless to say, there is a great deal of overlap and confusion in theory and 

function, which makes comparisons between these aspects difficult at best (Ziegler & Raul, 

2000). Cuban (1984) even refers to the definition of thinking skills, reasoning, critical 

thought, and problem solving as a “conceptual swamp”. 

 It is significant to observe that one aspect of cognitive processing—the 

emotions— has been conspicuously missing in research until quite recently, in spite of an 
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intense pursuit of charting and understanding cognitive functions (Strongman, 1987). While 

the tide has turned somewhat since the beginning of the cognitive revolution, emotional 

cognition now is recognized as viable empirical research and is being studied more 

systematically both cognitively and neurophysiologically (eg. Frijda, 1986; 2007; Gainotti & 

Caltagirone, 1989; Ortony, Clore & Collins, 1990). But as far as musical giftedness is 

concerned affective behaviors as part of determining and identifying giftedness continues to 

remain absent.  

 The psychology of music, a well-established field of psychological research 

since the mid-1980s (Sloboda, 1986), like mainstream psychology, initially had considerable 

difficulties in dealing with the emotional aspects of music. Given that the ability of music to 

evoke emotion could cogently be understood as that which has given music a culturally 

universal appeal (Gabrielsson, 2001; Molnar-Szakacs & Overy, 2006), it is somewhat 

paradoxical that the scientific community for many years has studied music cognition 

completely separate from subjectivity. Much of the earlier writings on the psychology of 

music ignores emotion or alternatively make mention of emotion only in passing as more or 

less inconsequential in understanding music cognition or musical giftedness (eg. Bamberger, 

1991; Deutsch, 1982; Dowling & Harwood; 1985; Seashore, 1967; Sloboda, 1985). On 

occasion efforts to define musical talent does take motivation and task commitment into 

account (eg. Haroutounian, 2002; Kay & Subotnik, 2004), which invariably falls within the 

notion of affective behavior. But the positive emotional experience; the hedonism of 

generating music, so crucial to musicians, directly dependent on the impact of the musical 

structure itself (Krumhansl, 2002; Peretz, 2001; Persson, Pratt, & Robson, 1996; Sloboda & 

Juslin, 2001), still remains unaccounted for in all definitions of musical giftedness thus far, 

with the exception of the Multidimensional Model of Musical Giftedness (Persson, 2009).  
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The Multi-Dimensional Model of Musical Giftedness 

What it means to be gifted in the field of music has been studied for well over a century. 

Many researchers have in various ways approached a definition on the basis of memory, 

perceptual skills, and generative abilities (eg. Shuter-Dyson & Gabriel, 1981; Seashore, 

1965). Their reasoning has been, implicitly or explicitly, that there exists one single cognitive 

capacity, sometimes argued to be subdivided into several abilities together accounting for 

more or less all human musical behaviors. This line of thought eventually lead Gardner 

(1983) to propose that musical behavior is, in fact, an intelligence in its own right; one of at 

least seven distinct intelligences with developmental, psychometric, and evolutionary validity. 

Gardner may well be correct in that musical behavior is a separate faculty and intrinsic, but 

not exclusively unique, to the human species. In all likelihood, while every individual can 

relate to music and perform music by the same token as they can speak, understand, and relate 

to language, it is very obvious that not everyone is gifted or becomes a gifted musician, own 

the behavioral attributes of such an individual, or has the necessary genetic and environmental 

prerequisites for developing the needed skills (Gagné, 1999; 2009). Efforts to define musical 

giftedness therefore, has been troubled by two main issues to date, of which one has been to 

confuse general musical behavior (or musical intelligence) with gifted musical behavior. The 

two are related by necessity but are clearly also not the same. The second issue has been 

epistemological, namely the relative reluctance of scientists to consider subjectivity as a part 

of understanding musical behavior in general and gifted musical behavior in particular. 

Eysenck (1990) and Kemp (1996), in discussing personality traits of musicians and artists, 

came close when demonstrating that musicians are typically characterized as being 

introverted and emotional. But neither researcher specifically made the connection to musical 

giftedness. Affective behavior, or subjectivity, in terms of motivation, conceptualization. 

composition, performance, and the communication of music, is an inalienable part of 
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musicianship as demonstrated by an increasing number of empirical studies (Gabrielsson & 

Lindström, 2001; Juslin, 2001; Miell, Macdonald & Hargreaves, 2005; Persson, 2001; 

Simonton, 2001). It follows that affective behavior cannot reasonably be overlooked when 

conceptualizing a model of musical giftedness as a multidimensional phenomenon. Persson 

(2009) argues that such a model needs to take the following into account: 

· Musical giftedness needs to be understood in terms of core skills common to all 

domains in which giftedness is to be studied or identified.  

· Musical giftedness needs to be understood in terms of key skills specific to particular 

musical domains. 

· Musical giftedness is dependent on heredity, but the biologically determined potential 

must be stimulated and allowed to develop in a suitable environment to manifest. 

· The nature of stimulation and development differs between musical domains. 

· Everyone has musical capacity unless there is a neurological dysfunction. But 

everyone is not, nor can they become, musically gifted. 

· Lack of individual and developed musical skill is not to be equaled to being void of 

musical capacity. 

· Extensive practice of skills is the only means to develop a gifted individual to mastery 

of those skills thereby reaching full potential.  

· Identification of musical giftedness is three-dimensional: 1) objective and 

generalizable; 2) subjective and individual, and 3) social as based on estimated value 

or appreciation in a context of supply and demand. 

 

 The core skills are the core operations of musical intelligence, namely those 

often included in psychometrically constructed musical aptitude tests: pitch, rhythm, tempo, 

timbre, loudness and spatial location. However, included in this set of cognitive auditory 
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functions should most likely also be added affective behaviors in relation to music. It is 

difficult to imagine any kind of musical activity without emotionality being an integral part, 

especially since recent neurophysiological research points towards the differentiation between 

emotional processing and the emotional processing of music in the brain (Peretz, 2001). 

However, such emotionality is clearly more important to some than it is to others, which has 

been demonstrated by the study of reasons for musical taste and preference (Hargreaves, 

1982; Machotka, 1982; Persson, 1993). 

 

 

 

Table 1, about here 

 

 

 

 

 
 The key skills of musical giftedness are more difficult to outline because there is 

as yet no agreed definition of musical domain specificity, which they are, and what constitutes 

them. However, while all musically gifted probably share the musical core skills, which 

additional skills they then need to excel in their chosen field of pursuit must by necessity 

differ to some degree. Drawing from a large number of studies as well as some anecdotal 

evidence, Persson (2009) suggests that there are tentatively three such domains: voice 
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performance, instrument performance, and composing (including conducting and arranging). 

These domains are characterized by both unique and shared key skills (see Table 1). Note that 

voice and instrument performance are not construed as “creative” in this model. If pertaining 

to Western Classical music, which a majority of  studies into music behavior does, 

replication, usually construed as performance authenticity, is often the norm for performers to 

follow rather than being in any way creative in terms of being generative (Persson, 2004). 

 

A multidimensional model of gifted musical thinking 

 A database search using appropriate search terminology was performed 

employing databases PsychInfo, MedLine, and Google Scholar, yielded a surprisingly meager 

result in terms of empirical studies into the nature and constituents of musical thinking (Table 

2). MedLine returned no hits, while PsychInfo returned 67 hits of which nine did address the 

issue, but these were studies published in languages other than English or dealt with musical 

thinking exclusively as a creative process. Google Scholar, on the other hand, returned 

1.370.000 hits but of these only 10 studies were relevant. These also focused exclusively on 

creative processes, but three of these did indeed make use of the term musical thinking, 

namely Root-Bernstein (2001), Warshaw (2007) and Wille and Wille-Henning (2008).  

 

 

Table 2, about here 
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There is no differentiation made between different types of musical giftedness in these 

studies. Both Wille-Henning and Root-Bernstein make comparisons between composing 

music and scientific reasoning arguing that these two share more in terms of their thinking 

processes than they are different from one another (see also Root-Bernstein & Root-

Bernstein, 2004). They may well be correct, but in all likelihood mainly with respect to 

musically gifted composers and arrangers. Not necessarily in regard to other types of domains 

of musical giftedness, as research into the personality of performing musicians suggests 

(Eysenck, 1990; Hassler; 1990; 1992; Kemp, 1996).  

 As shown by the Google Scholar database search it is common in the general 

music literature to refer to musical thinking. It is a notion, however, that tends to be used very 

loosely and only rarely in a scientific context. There are a few exceptions to this, however, 

one being Boardman’s (1989) anthology Dimensions of Musical Thinking. The Editor 

explains, that the anthology is a response to a need for schools to teach general thinking skills 

as applied to music and music education. The basic premise of the anthology is surprisingly 

that there is, in fact, nothing particularly musical about musical thinking, which is somewhat 

contradictory to the neurophysiological research done to date (eg. Gaser & Schlaug, 2003; 

Peretz, 2001). Also, no distinction is made between general thinking and gifted thinking, and 

the issue of emotion and music is altogether absent.  

 In stark contrast to Boardman’s publication stands Harold E. Fiske’s (2005) 

Connectionist Models of Musical Thinking, which indeed outlines a pioneering and stringent 

theory unique to music cognition taking as a point of departure the question of what is left in 

music cognition once all cultural and historical stylistic features have been removed. Fiske’s 

theory uniquely embraces also musical expression and interpretation. Music, Fiske (1990) 

argues, is a metalanguage and the outcome of the human ability to generate an indefinitely 

large number of tonal-rhythmic patterns. Unlike the human ability for language, however, 
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musical patterns hold no propositional content. Musical content therefore, Fiske suggests, is 

limited to the found significance of inter-pattern relationships. Musical understanding is 

divided into cognitive process and sociological phenomenon. Musical understanding is at its 

most basic level “the construction and intercomparison of pitch-durational patterns. From this 

comparison activity, on-going decision-making about successive and nonsuccessive 

interrelationships is carried out” (Fiske & Royal, 2002; p. 79). No attempt is made by Fiske 

either to consider gifted cognition as opposed to non-gifted cognition, and the matter of 

subjectivity--so important to the gifted musicians themselves--is again avoided.  

 A third model of specific musical thinking is historical and from the latter years 

of the 19th century, namely the model of German physician and anatomist August Knoblauch 

(Johnson & Graziano, 2003). He outlined a detailed model of music processing, hypothesized 

the existence of nine disorders of music production and perception, and coined the term 

“amusia”. Knoblauch relied to a great extent on contemporary knowledge of language 

processing, did also not address emotions, but viewed music processing as consisting of 

several abilities. 

 So, what could be considered “gifted musical thinking”?  Hellmuth Petsche (in 

Revers, Fink & Kerenyi, 1979), as one of the pioneering neurophysiologists to turn to study 

the musically gifted brain systematically, reflects that “if I were to be asked how to explain 

music by means of neurophysiology, I would have to disappoint. No one can answer this 

question for the simple reason that the question itself is flawed … The only way [in which to 

understand] the various phenomena involved in experiencing music, is to [view the results of 

neurophysiological study] as mimicking these as coordinate systems resulting from 

experiments. When I say that I experience joy because of a piece of music, there certainly are 

changes in potentials deep inside the brain, but we cannot from this deduce that we have 

found the essence of the musical experience. Such a finding is only one piece of a complex 
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mosaic, and knowing the neurophysiological correlate to my musical experience is merely a 

piece of this mosaic” (p. 84, translated from German by the present author). Following this 

line of thought, it appears ill advised to view musical thinking at any level in terms of a 

reductionist neurological model only. Musical thinking cannot be viewed as merely a 

neuronal activity. It also has a function, presumably evolutionary in nature (Cross, 2001). It 

most certainly has a culture-bound phenomenology (Blacking, 1990; Merriam, 1964), and 

there is in all likelihood differentiation between musical thinking in a general sense applying 

to all of humanity and musical thinking particular to individuals gifted in music. 

  A useful line of theory and research in outlining musical thinking is to frame 

cognitive functions involved in the processing of musical stimuli as lower order thinking and 

higher order thinking in accordance with Bloom’s Taxonomy of Educational Objectives 

(Bloom et al., 1956) and its recent revision as well as elaboration by Andersen and associates 

(2001) and Hanna (2007). Higher order thinking occurs when a person takes new information 

and information stored in memory and interrelates and/or rearranges and extends this 

information to achieve a purpose or find possible answers in perplexing situations (Lewis & 

Smith, 1993). Lower order thinking, by implication, is the very opposite, namely when 

interrelating, rearranging, and extending information does not occur. Hence, there is little or 

no problem solving in operation. This definition, however, is still inadequate in completely 

framing a musical thought process, and quite possibly in considering any higher order 

thinking process (cf. Krathwohl, Bloom, & Masia, 1964), the reason being that higher order 

thinking is invariably tied to expertise and operating skills at an expert level, which is in turn 

tied to a flow state: a merging of action and awareness occurring during perceived mastery 

(Alexander, 2003; Nakamura, 1988; Nakamura & Csikszentmihalyi, 2005). Flow is also a 

useful term in this context, although not unique in content. Other research traditions speak of 

Altered State of Awareness or Peak Experiences. In either case, they all refer to related 
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affective states experienced as exceedingly positive, and they are often tied to various aspects 

of a generative process (eg. Estrada, Isen & Young, 1994; Kirsch & Lynn; 1995; Krippner, 

1990; Russ, 1993)  

 First, what differentiates everyday musical thinking from gifted musical 

thinking? Music is everywhere in modern society and has multiple purposes. Most people 

tend to be consumers of music. Music in contemporary society is either used intentionally and 

in public as a background to manipulate consumer behavior (eg. Dubé, Chabat, & Morin, 

2006) or personally for the purpose of building an identity in a group, keeping group 

cohesiveness, or is listened to passively for aesthetic pleasure or mood management 

(Hargreaves & North, 1999). A great many also sing and play instruments or are in the 

process of learning (Lamont, Hargreaves, Marshall, & Tarrant (2003). However, in this 

context there is a need to differentiate between playing or singing at a relatively basic level as 

characterized by lower order thinking (in taxonomical terms being able to remember, 

understand, and apply the basics of a skill) and at an advanced level as characterized by 

higher order thinking (being able use one’s skill to analyze, evaluate, and create music at a 

more advanced level). Musical thinking for most individuals tends to be one which could be 

understood as of the lower order, and could be therefore also be outlined as a fundamental 

aesthetic response (Figure 1), which is indeed characterized mainly by passive input. It does 

not necessarily lead to a musical output in terms of any of the attributes more associated with 

higher order musical thinking. While there are several taxonomies of aesthetic responses 

differing in nomenclature (see Persson, 1993 for an overview), they all have in common that 

reactions to musical stimuli fall on a dichotomous dimension where affective response is 

pitted against intellectual (or analytical) response (cf. Armstrong & Detweiler-Bedell, 2008). 

Hargreaves (1982), for example, differentiates between five responses. Of these two are 

objective in nature: a) The objective-analytic in which the listener refers to the more technical 
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aspects of what they hear (eg. I hear a piano playing), and b) The objective-global response, 

which is still technical but is characterized by a more holistic reaction (eg. This is modern 

music). There is also the purely c) affective and evaluative response as the listener reports the 

experience of certain emotional states as a direct result of the music (eg. feeling sad, happy, 

 

 

 

 

 

 

Figure 1, about here 
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weird music, horrible music). The listener may also react d) by associations evoked by the 

music listened to (eg. I can hear birds; it reminds me of Paris). An aesthetic response may also 

be e) categorical. That is, the listener intellectually labels the music as typical of a certain 

style or genre (eg. This is Classical music, this is Country & Western). 

 For someone musically gifted the processing of musical information is by 

necessity more complex and also has a different function, namely to create, recreate, generate, 

and/or intentionally communicate a musical product. Needless to say, lower order musical 

thinking may develop into higher order musical thinking given that the necessary 

prerequisites are present such as genetic potential (Hunt, 1997), including a considerable 

capacity for processing and learning all things musical with ease and efficiency, socio-

emotional support during development from master musicians (Manturzewska, 1990), and a 

very large investment in time practicing motor skills as well as cognitive skills (Ericsson, 

Krampe, & Tesch-Römer,1993; Hallam, 2001; Haroutounian, 2002; Harnischmacher, 1997; 

Nielsen, 2001). It is also likely that personality--especially in terms of how an individual 

relates to neuroticism and introversion plays a significant role (Eysenck, 1990; Kemp, 1996). 

It is of course possible for most to develop at least a degree of higher order musical thinking. 

To this all responsible education aspires (Boardman, 1989; Halpern, 1998), but the difference 

between the gifted and the non-gifted is nevertheless one of domain specific processing speed, 

metacognition, problem solving (Hettinger-Steiner & Carr, 2003; Swanson, 1992), and I shall 

argue also one of flow, affective intensity, sensitivity, and emotive skills (cf. Bastian, 1989; 

Bastian & Koch, 2010; Scherer, 2004; Scherer & Zentner, 2001).   

 Gifted musical thinking also needs to be considered in the light of musical 

giftedness as a differentiated construct. It is not feasible to view giftedness in music as one 

single domain of gifted behavior as discussed earlier. The Multidimensional Model of 

Musical Giftedness (Persson, 2009), suggests at least three such qualitatively different 
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domains: Instrumental, Voice, and Composing (including arranging and tentatively 

conducting). It follows that if there is a difference in type of skills harnessed in developing as 

well as operationalizing each domain, then the nature and content of musical thinking will to 

some extent also differ between these domains (Figure 2).  

 The construction of a musical reality is invariably the foundation of gifted 

musical thinking for all the three domains. Musical reality is defined as “the subjective, 

dynamic, emotional basis from which musicians draw motivation, construe artistic 

understanding, and generate [musical products]“ (Persson, 2001; p. 284). However, the 

construction of musical understanding may differ according to personal preference (Persson, 

1993; 2001). Some like to apply visual imagery and tie it to the dynamics of the musical 

structure (semblance), while others do not indulge in visual imagery at all but rather focus on 

the flow of affective responses (mood). Others allow music to suggest imagery to them (mood 

+ semblence). There are also those who ignore the possibilities of the musical structure to 

trigger affective responses and choose to focus on a norm. That is, they aim at authenticity 

being true to the style a certain composer or historical period (idiom). Finally, there are also 

musicians who completely ignore mood, semblence, or idiom, and focus exclusively on 

musical structure. Irrespective of which kind, it is important to observe that an understanding 

of the music to be learnt or created is always construed in accordance with some kind of 

personal subjective significance; one which gifted musicians often appear unwilling to 

abandon or reconstrue once learned and settled (Mayer, Allen & Beauregard, 1995; Persson, 

1993). 

 The three domains of musical giftedness share metacognitive functions; or 

metaperception in Haroutounian’s (2002) terminology, which is “the artistic counterpart to 

metacognition … describing the cognitive/perceptual functioning of a musician or any artist 

while making interpretive decisions” (p. xvi), as well as the state of flow relating to executing 
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a skill at an expertise level. The experience involves a sense of control; or more precisely 

lacking the sense of worry about losing control yielding a strong and positive emotional 

experience (Csikszentmihalyi, 1992).  
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 Tied to the state of flow is the cognition of motor skills for the instrument and 

voice performer. Motor skills are of less significance to a composer, arranger, or a conductor, 

although it is not uncommon for gifted performers to be gifted composers or conductors also. 

Unique to the latter domain, however, is usually inner hearing, which Campbell (1989) 

explains is that, which, when using music notation, an individual “hears what he sees, and 

sees what he hears,” once the skill has been developed. Gordon (1995) terms this 

phenomenon audiation defining it as hearing and comprehending music for which the sound 

is no longer or never has present. Audiation is to music what thinking is to language. Brodsky 

and associate researchers (2003) suggest that this ability is the most outstanding mark of a 

gifted musical mind. Interestingly, it appears that this ability is tied to cognitive motor 

processing because of rhythm. This is unique to musical thinking as opposed to other thinking 

(Brodsky et al., 2008; Chen, Zatorre & Penhune, 2006). While all gifted musicians are likely 

to have the ability developed in a way that differentiates them from non-musicians, the ability 

of inner hearing is useful but probably not necessary to a performer. For conductors, 

composers, and arrangers, on the other hand, it is the most striking feature about their domain 

of giftedness, as previously shown. As legendary conductor Hans von Bülow allegedly argued 

in his time: “A good conductor has the score in his head, not his head in the score” (in 

Bamberger, 1989). However, EEG patterns are different when composing music as opposed 

to imagining music by inner hearing (Petsche et al., 1993; Petsche, Von Stein & Filz, 1996), 

suggesting that conductors may rely on different cognitive skills than do composers and 

arrangers. It is perhaps significant, too, to note that the origin of conducting was once more a 

matter of organizing than it was of artistic instruction and musical interpretation (Bamberger, 

1989), so leadership skills are potentially also part of conducting. It would seem that 

conducting is a musical giftedness domain in its own right. However, I have chosen to group 

conductors, composers, and arrangers together as based on the common denominator of inner 



Adding emotion to the gifted musical mind 

23 

hearing for the time being. Hence the bracketing of “conductor” in Figure 2. The reason is 

that conducting is virtually uncharted territory in musical giftedness research, much unlike 

musical performance, singing, and composing/arranging music. Conductors have thus far 

been studied more as historical and even mythical personalities rather than empirically teasing 

out what constitutes an expert conductor (eg. Kenyon, 1989; Lebrecht, 1992; Osborne, 1990).  

 One aspect of gifted musical thinking, more or less unique to giftedness in the 

performance domain, is affective Self-induction: Performers tend to “get into the mood” of a 

piece that they are about to perform by either remembering an emotional state, or conjuring 

up an event from memory which induces the desired emotional state (Persson, 1993; 2001). 

This strategy is much the same as actors do using the so-called Stanislavski Method of 

Acting, which teaches mood induction as a means of “getting into the role character” (cf. 

Cameron, 1999; Konijn, 1995; Stanislavski, 1991). However, induction by imagination is also 

a common and effective clinical strategy for inducing a hypnotic state (Westermann, Spies, 

Stahl, & Hesse, 1996). Performers, interestingly, learn such emotive skills intuitively. 

Composers, in comparison, seem not to be reliant on such self-induction, which is not to say 

that they are necessarily less impressed by, or moved by, the emotional cues contained in 

musical structures. I propose, however, that a flow state is more significant to a composer. 

Vagn Holmboe (1991), for example, typically argues that, “inner hearing is essential, but it 

turns to musical thinking only when you are activated mentally and are not merely listening to 

the sound of the words or the notes. You can mentally combine notes into constructive 

unities, connect them with varied rhythms and sonorities, have combinations of notes arise, 

resolve them and form new ones--you can develop them, shape and finalize their form in a 

purely mental process. Thus we can speak of musical thinking, and this process plainly 

parallel with the poet’s or scientists thinking in words, images, formulae, or abstract 

concepts” (p. 51-52). Researchers have indeed discovered that the musically creative process 
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in many ways is much like that of a scientist’s (Collins, 2005; Root-Bernstein, 2001; Root-

Bernstein & Root-Bernstein, 2004; Wille & Wille-Henning, 2008). Hence, while the gifted 

composer and arranger could be considered cognitively as a type of musical scientist, the 

performers tend to be cognitively more attuned to a global kind of emotional reality. It needs 

to be remembered also that in Western Classical music performers usually have very limited 

possibilities of being creative. They generate performances but performers tend not be 

creative by the same token as composers and arrangers are creative. Rather, they follow 

established performance norms, and are more accurately characterized as being recreative 

(Persson, 2004; Polony, 1995). 

 Unique to voice performers is acting/role playing. It is difficult to imagine any 

singer without a talent for also embodying role characters or physically expressing the 

meaning of sung texts. Flow states are importance also in acting as Martin and Jackson point 

out (2008), but the acting skill has been defined more or less as one of expert memory for 

lines and characters (Noice & Noice, 1997; 2006). 

 The model of gifted musical thinking contains a dynamic feedback mechanism 

relevant to all musical giftedness domains. Any performance (recreation) or creative process 

is constantly monitored by musicians to communicate, optimize emotional response and/or 

achieve certain ideals or norms continuously in accordance with the conceptualized musical 

reality, the unfolding of the musical structure, or with situational factors such as audience 

response, perceived expectations, and demands. Stage fright will affect gifted musical 

thinking and will change it dramatically: The evolutionary fight or flight response has 

precedence over flow and the unfolding of the positive emotion-based artistic expression 

(Fredrikson & Gunnarsson, 1992; Steptoe & Malik, 1995).  



Adding emotion to the gifted musical mind 

25 

 In conclusion, the presented model of gifted musical thinking is by no means 

complete. I have willfully been parsimonious when outlining the proposed domain 

constituents as well as the flow of functions (Figures 1 & 2). However, the advantage of this 

effort has been to add emotion to gifted musical thinking as well as placing emotion in a 

differentiated functional context. Hence, I have met with two important challenges in 

giftedness research: I have pointed out the inalienable significance of affective function as 

emotive skills in musical giftedness, and I have on a solid basis of increasing numbers of 

empirical studies also demonstrated that there is no such thing as one domain of musical 

giftedness. There are by necessity several! These are related to musical intelligence in a 

Gardnerian (1983) sense, but they are not the same as musical intelligence pertaining to a 

general population. Musical giftedness must be studied differentially and domain-specifically. 

These basic aspects of musical giftedness are paramount for further future cognitive, 

educational, neurophysiological studies of music. 
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Table 1. The Multidimensional Model of Musical Giftedness (Persson, 2009). An outline of 
musical giftedness domains and their domain specific skills. 
_____________________________________________________________________ 
 
Giftedness domain Domain specific key skills  Type 
_____________________________________________________________________ 
 
Voice performance  
  
   Voice quality    Physiological 
   Voice motor function   Physiological 
 
   Acting skills    Personality 
 
   Auditory skills    Cognitive 
   Musical memory   Cognitive 
 
   Emotive skills    Personality 
 
Instrument performance 
  
   Motor function   Physiological 
   Appropriate physical attributes Physiological 
    
   Auditory skills    Cognitive 
   Musical memory   Cognitive 
     
   Emotive skills    Personality 
 
Composing/Conducting/Arranging/  
 
   Auditory skills    Cognitive 
   Inner hearing    Cognitive 
     
   Creativity    Personality 
   Emotive skills    Personality 
_____________________________________________________________________ 
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Table 2. The result of database searches performed on 16 April 2010. Only published studies 
and conference papers were included in the search. Education studies were excluded unless 
focusing specifically on cognitive processes.  
_____________________________________________________________________ 
 
Database  Relevant hits    Total number of hits 
_____________________________________________________________________ 
 
PsychInfo (search words music + thinking)   67 
  
   9 empirical or theoretical studies 
 
MedLine (search words music + thinking)   0 
 
   None (but 68.071 studies using search words music + brain) 
 
Google Scholar (search words music + thinking)  1.370.000 
 
   10 empirical and theoretical studies and papers 
      
_____________________________________________________________________ 
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Figure 1. A flow chart suggesting musical thinking as aesthetic response according to the 
Hargreaves (1982) aesthetic reaction taxonomy.  
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Figure 2. An outline of higher order musical thinking contents/functions as pertaining to the 
Multi-dimensional Model of Musical Giftedness (Persson, 2009). 
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