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Abstract 

This paper holds an evolutionary approach to musical semantics. Revolving around the 

nature/nurture dichotomy, it considers the role of the dispositional machinery to respond to 

sounding stimuli. Conceiving of music as organized sound, it stresses the dynamic tension 

between music as a collection of vibrational events and their potential of being structured. 

This structuring, however, is not gratuitous. It depends on levels of processing that rely on 

evolutionary older levels of reacting to the sounds as well as higher-level functions of the 

brain, which allow listeners to emancipate themselves from mere acoustic processing of 

sounds to the level of epistemic interactions with the sounding music. These interactions are 

partly autonomous and partly constrained, but they all stress the realization of systemic 

cognition in the context of a living system‘s interactions with the environment. As such, 

listeners can be conceived as adaptive devices, which can build up new semiotic linkages with 

the sounding world. 
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Introduction  

 

[585] Is there a difference between sound and music? Is music to be found in the natural 

world, with natural sounds being so organized that they sound as music, or does it need an 

intervention by the human mind? Is music an ‘ontological’ category or should we rely on 



‘epistemic’ interactions with the sounds? And is music something that is merely listened to or 

something that involves an activity of sound production or other manifest reactions to the 

sounds? These questions revolve around the conception of music as organized sound with the 

organization being part of the intrinsic structure of the sounds or being imposed on them by 

human minds. As [586] such, there is a dynamic tension between music as a collection of 

vibrational or resonating events and their potential of being structured. This structuring, 

however, is not gratuitous. It depends on levels of processing that rely on evolutionary older 

levels of reacting to the sounds as well as higher-level functions of the brain. These levels are 

not mutually exclusive but hold massive interrelations with higher levels being superposed on 

lower ones and lower levels providing input for the higher ones. As such, there is an 

interesting complementarity of a bottom-up and top-down approach.  

 

At the lowest level, there is mere reactivity, with senses functioning to arouse sensations. At a 

somewhat higher level, listeners do not rely merely on senses but on perceptual systems, 

which are tuned to the information that is considered to be useful. Perception, at this level, is 

not to be explained in mechanistic terms of stimuli and reactions, but in terms of active 

systems that search for information. At a still higher level, there is a whole gamut of cognitive 

elaborations, which are the outcome of epistemic interactions with the sounds. In addition, 

however, to these acquired cognitive influences, there is a deeper affective domain within the 

organization of the brain to which cognition is subservient and which make the brains such 

receptive vessels for the emotional power of music (Panksepp & Bernatzky, 2002). Human 

beings, as sentient and conscious beings, are thus equipped with a dispositional machinery 

that enables them to cope with music as a sounding environment, both as the result of innate 

mechanisms and acts of deliberate attention that are the outcome of a learning history. As 

such, music users—to use a generic term that embraces both listeners, performers, 

improvisers and composers—can rely on mechanisms for perception and sense-making that 

are both common to the human species in general as well as typical for individual music 

users.   

 

Music perception, in this view, is not simply describable in univocal terms. It revolves around 

two major dichotomies that run across the mechanisms of reception and production of music: 

(i) the nature/nurture dichotomy and (ii) the biology/culture dichotomy. As to the 

nature/nurture dichotomy, there has been a long debate which has colored musical discussions 

for decades about the innate versus acquired character of musical perception and sense-



making (see Reybrouck, 2008 for an overview), referring respectively to the neurobiological 

claims of wired-in circuitry (nature) for perceptual information pickup as against the learned 

mechanisms for information processing and sense-making (nurture). As to the biology/culture 

dichotomy, the biological position argues for wired-in mechanisms of reactivity to sounds or 

music, while the cultural position argues for variables that are the outcome of immersion in a 

culture. The antithesis, however, has begun to break down with developments in evolutionary 

theory and ethological research, which state that cultures may vary, but that the human 

capacity for culture appears to be a human universal, which is part of our biological heritage 

(Blacking, 1995; Cross, 2009-2010). It is fruitful, therefore, to consider the dependency 

between both variables and to think in terms of a ‘gene-culture coevolutionary theory’ 

(Feldman & Laland, 1996; Lumsden & Wilson, 1981). Music users, in fact, are biological 

organisms, which are immersed in a culture, but even culture did not evolve in a vacuum. 

Both culture and music are born out of man’s animal characteristics, which are rooted in the 

biology of perception and cognition, and this may be universal to a great extent (Goldschmidt, 

1959; Panksepp & Bernatzky, 2002; Peretz, 2006). Though there are at least some 

mechanisms of musical sense-making that rely on genetics rather than on culture, there seems 

[587] to be a lot of commonality at the level of ‘acquired habits’ and ‘learned responses’ as 

well, which can spread across the earth and become universals without genetic basis. As such, 

it may be interesting to look for mechanisms of music perception and production, which are 

so general that they are accessible to common music users all over the world. 

 

In what follows, I will argue for an evolutionary approach to musical sense-making in an 

attempt to go beyond the above-sketched dichotomies, with a major focus on the transition 

from acoustic-emotional sensibilities to musical meaning. Emotional processing, in fact, holds 

a hybrid position: it is the place where nature meets nurture with emotive meaning relying 

both on pre-programmed reactivity and on culturally established patterns or conventions of 

coping with the sound (Oatley, 1992). Many dynamic aspects of music, further, probably gain 

access to human emotional systems quite directly without having to be processed 

propositionally (Panksepp & Bernatzky, 2002).  

 

Human beings, in this view, are wired-in to respond emotionally to certain features of stimuli 

in the world, but emotional reactions cannot be exhaustively explained by pre-programmed 

reaction patterns alone. Music users, accordingly, are not merely reactive machines but 



adaptive devices that are able to modify their epistemic relations with the outer world, and 

this at several levels of dealing with the  

sounds: the level of sensation and perception, the level of sound production and manifest 

reactions to the sounds, and the level of mental processing of the sounds (Reybrouck, 2005a, 

2006a). The adaptation, further, can be considered at the large-scale level of the human beings 

as a species in the animal kingdom (phylogeny), but also at the level of an individual’s life 

history (ontogeny).  

 

 

Music as an evolutionary adaptation 

 

Conceiving of music as an evolutionary adaptation calls forth questions about the 

evolutionary origins of music: where does music come from? and why do we have music at 

all? Both questions have been elusive up to now. Music, in fact, has emerged spontaneously 

and in parallel in all known human cultures and societies, but we do not know when it 

emerged because there are no fossil records of singing and music making. Archeological 

evidence shows a continuous record of musical instruments, dating back to at least 30,000 

years (D’Errico et al., 2003). The quest for the origins of music, however, is restricted mostly 

to an evolutionary account. It is a central topic of current musicological research with a 

number of seminal contributions (Cross, 2001 a, b; 2003a, b; 2009-2010; Hauser & 

McDermott, 2003; Huron, 2003; McDermott & Hauser, 2005; Mithen, 2005; Wallin, 1991; 

Wallin et al. 2000; Zatorre & Peretz, 2001) and special issues in major journals (Annals of the 

New york Academy of Science , 2001; Cognition, 2006, Music Perception 2005, Musicae 

Scientiae, 2009-2010, and Nature neuroscience, 2003). There is, further, also an approach 

from comparative musicology and the anthropology of music (Merriam, 1964; Nettl & 

Bohlman, 1991), which stresses the observable fact that music-making is a fundamental and 

universal attribute of the human species. It is ubiquitous not only across human societies but 

across all members of those societies (Blacking, 1973). It is possible, therefore, to conceive of 

music as a universal phenomenon with adaptive power. According to Miller (2000, see also 

Trehub, 2003a), music [588] exemplifies many of the classic criteria for complex human 

adaptation: (i) no culture in any period of recorded history has been without music 

(universality); (ii) the development of musical abilities is orderly; (iii) the ability is 

widespread in the sense that almost every normal adult can appreciate music and carry a tune 

(basic perceptual and performing skills); (iv) adults can recognize thousands of melodies, 



implying specialized memory; (v) special-purpose brain mechanisms are involved (located in 

the cortex) ; (vi) there are analogues in the signals of other species such as songbirds, gibbons, 

and whales, raising the possibility of convergent evolution; and (vii) music can evoke strong 

emotions which implies receptive as well as productive adaptation.  

 

The list brings together a number of approaches, conflating biological and cultural claims. 

The strongest argument that music is an important evolutionary adaptation, however, comes 

from the developmental perspective (Trainor & Schmidt, 2003). Caregivers around the world 

sing to infants in a style that is distinct from other types of singing (motherese) and young 

infants are very responsive to this kind of music.  

 

This brings us to the fundamental question why human beings are musical. The question is 

not trivial, as there seem to be processing algorithms for music perception, which are part of 

our genetic heritage. Music, thus, seems to correspond to an impulse that emerged early in 

human evolution; it is present and functional early in human development; it has an important 

emotional impact; and it resides, at least in part, in specialized brain areas (Peretz, 2006). This 

leads us to a second question: Does music have any survival value? And can we conceive of 

music as an evolutionary adaptation? Or stated in other terms: What adaptive function or 

evolutionary advantage was served by music in ancestral activities? 

 

There is no simple answer to this question, as adaptation can be approached from different 

perspectives. There is, first, the ‘scale of description’ with a distinction between adaptation at 

a larger evolutionary scale (the phylogenetic approach) as against a description of the human 

development at the level of individual human beings from newborn to old age (the 

ontogenetic approach) (Gould, 1977). The concept of adaptation, further, is a ‘biological 

concept’. It allows an organism to change itself in order to survive in its environment 

(Fleagle, 1999). As such, the organism can be considered as an adaptive device that can 

modify itself in order to cope with the solicitations of a challenging surrounding world. 

Adaptation simply provides the organism with better tools for coping with the world, with the 

evolution of sense organs and body appendages as natural examples. An organism or device, 

however, can be ‘semantically’ programmable as well in order to change its semantic 

relations with the world. The concept of adaptation can thus be translated to the realm of 

cognition as well, as did Piaget (1967). He conceived of adaptation as a mechanism for 

equilibration. Through the key concepts of assimilation and accommodation he made an 



attempt to explain the basic mechanisms of adaptation. The mind primarily ‘assimilates’, that 

is, perceives and categorizes experiences in terms of what it already knows. Cognitive 

assimilation thus comes about when a cognizing organism fits an experience into a cognitive 

structure it already has. Only if the result of this process creates a perturbation, a review is 

initiated that may lead to an ‘accommodation’. As such, it may give rise to changes in an 

existing structure or to the formation of a new structure. Once these new structures are 

installed, however, the cognizer has adapted him/herself to achieve a new state of equilibrium.  

 

[589] This brings us to the question whether music can be conceived also as an evolutionary 

adaptation. Does music has survival value or is it to be considered merely as a by-product of 

other evolutionary adaptations? Is music to be characterized as the product of a general-

purpose cognitive architecture (Bregman, 1990; Handel, 1989; Krumhansl, 1990, see also 

Peretz, 2006 for an overview) or is it assembled from other faculties that were not originally 

designed for its purposes (Pinker, 1997)? Should we conceive of exaptation rather than of 

adaptation in order to describe behaviors and structures, which are not directly specified in 

the genome, but which are alterations of the way existing adaptations are used (Gould & 

Vrba, 1982)? Exaptations may or may not initially confer selective advantage, but they can be 

considered as ‘secondary adaptations’ when they become more efficient at their behavior, or 

more readily produced in new members of a species (Dean, Byron & Bailes, 2009-2010). 

Music, in this view, should be an evolutionary parasite of auditory, vestibular and 

proprioceptive development with the adaptive value of those sensory modalities lying in the 

promotion of, e.g., infant-mother bonding, motor control, and language (Parncutt, 2009-

2010).  

 

The question as to the adaptive function of music and the related question of music’s origins 

remains open up to now. It warrants further investigation (see Wallin, Merker, and Brown, 

2000). There are, however, some theories in favor of an evolutionary adaptation. According to 

Huron (2003), there are at least eight broad evolutionary theories that can be identified: (i) 

music served to attract sexual partners, as a kind of mate selection, (ii) music might be helpful 

in promoting social cohesion, (iii) music might contribute to the coordination of group effort, 

(iv) listening to music helps perceptual development as an exercise for better hearing, (v) 

singing and other music-making activities provide opportunities for refining motor skills, (vi) 

music might reduce interpersonal conflict and is thus helpful in conflict resolution, (vii) music 

might provide a benign form of safe time passing, and (viii) through the use of folk ballads 



and epics, music might have originated as a useful mnemonic conveyance for 

transgenerational communication.  

 

The list is not exhaustive. There are other possible functions—some of them related to the 

listed ones—such as the extension of individuality in community (Blacking, 1987); enhancing 

cooperation and educating the emotions and the senses to generate greater sensory awareness 

and social cooperation; the emergence of regulatory processes for other social dynamics; the 

coregulation of affect by parent and child in caregiver-infant interactions (Dissanayake, 2000; 

Gratier, 1999); the induction of trance states (Rouget, 1985), emotional and motor arousal 

(Levitin, 2006); the stirring, animating and coercive power of music; and the emergence of 

intersubjective communication. 

 

Most of these functions can be subsumed under the biology/culture dichotomy. Music, in fact, 

is able to induce biological and physiological reactions in the music user as a biological 

organism as well as promoting collective and communal group resonance and 

synchronization. The biological claims, however, are so general that they can be generalized 

across human cultures. It brings us to the tedious question whether we can conceive of music 

in terms of universals.  

 

 

Musical universals between nature and nurture 

 

Music making is a fundamental and universal attribute of the human species. But does this 

mean that we can speak of universals with respect to music? Music, as studied mainly in 

[590] academic circles, is typically seen as a social construct that varies from culture to 

culture, with a corresponding rejection of cross-cultural quests for universals underlying this 

diversity. The stance of a famous ethnomusicologist as Blacking (1973) is typical of this 

approach: the conventions of musical systems and people's emotional response to them are 

cultural constructs; even within well-defined cultures, there are so many idiosyncrasies and 

subjectivities that the mere claim of universal meaning in music seems problematic. Yet, he 

accepted the existence of psychophysical commonalities between disparate tonal systems, as 

well as the major role of relatively unchanging biological processes of aural perception in 

discovering patterns of sound.  

 



The term psychophysical, however, has several meanings. In a strict sense, it refers to the 

correlations between acoustic signals and their perceptual processing, embracing the 

conversion between the acoustic level of musical stimuli and the level of meaning, as well as  

the lawfulness or arbitrariness of this transformation. In the literature on music psychology, 

however, the term has been used rather loosely to refer to physical properties of music (e.g. 

tempo, pitch range, melodic and rhythmic complexity) that may be defined and assessed 

independently of the musical conventions of any particular culture. It represents those 

qualities, which are not restricted to a particular musical style or culture, and which do not 

require detailed musical knowledge in order to interpret them or respond to them at an 

emotional level (Balkwill & Thompson, 1999). They mainly correspond to those 

characteristics of music to which basic auditory processes naturally respond. Tempo is an 

example: it can be measured in beats per minute (bpm), which is a quantifiable measure of 

occurrence over time, which could apply to any type of stimulus. 

 

There are, further, basic mechanisms of musical sense-making which are general across ages 

and cultures and which rely on levels of processing that are grounded in our biology (see 

Drake & Bertrand 2003, for an overview). As such, there has been a current alignment 

between musicology and biology with a broadening of the definition of music from a 

restricted body of musical works to an approach which is both transcultural and 

transhistorical—from ‘music’ to ‘musics’ of the world—and which relies on psychophysical 

and neurobiological commonalities that are typical hallmarks of Homo Sapiens as one of the 

major developments of hominid phylogenetic evolution. Typical of this alignment is the quest 

for universals, which was initiated by the 1970s—two journals published a special issue on 

the topic: Ethnomusicology (1971, 15, 3) and The World of Music (1977, 19, 1/2), see Nettl, 

2000). More recently, the topic of universals has received renewed attention in 

‘musicological’ research (see Leroy, 2012, Miereanu and Hascher, 1998). But, above all, 

there is the new field of biomusicology (see Wallin, 1991; Wallin, Merker & Brown, 2000) 

which aims at resuscitating the concept of musical universals, in taking full advantage of 

current developments in Darwinian anthropology (Durham, 1991), evolutionary psychology 

(Barkow, J., Cosmides, L. & Tooby, 1992) and gene-culture coevolutionary theory (Feldman 

& Laland 1996; Lumsden and Wilson, 1981). It addresses the basic question of the origins of 

music, and comprises three main branches: evolutionary musicology, neuromusicology and 

comparative musicology. 

 



The question, however, remains as to the nature of these universals. Are they grounded in our 

biology or embedded and immersed in a culture? This brings us to the nature/nurture 

dichotomy again with as basic question the search for those low-level features of musicality, 

which are part of our dispositional machinery. Several [591] approaches to collect empirical 

support have been used up to now, such as developmental studies, comparative studies and 

neurological evidence.   

 

The’ developmental’ research takes as its starting point the experimental principle that teases 

apart those processes that appear to be innate or hard-wired from those that develop with 

maturation and acculturation. The procedure is quite simple: if young infants, children and 

adult musicians display similar modes of functioning on particular task, then it can be 

concluded that the process is innate or at least functional at an early age (Drake and Bertrand, 

2003). If substantial adult-infant similarities are evident in the perception of music, 

accordingly, one could argue that at least some aspects of music processing have a biological 

basis and that perception of music is inherently biased rather than unbiased. This same 

principle can be applied to the study of children (developmental research) and intercultural 

research (comparative research) with the aim to answer the question of the true ‘universal’ 

nature of psychological processes in general. 

 

As such, a number of perceptual skills have been identified which appear precociously, with 

no obvious function in language. This points to the existence of music predispositions, which 

are likely to be genetically prewired. Especially the ‘newborn infant studies’ and their 

processing dispositions have been revealing (Trehub, 2000, 2003a; Trehub &  Hannon, 2006). 

They have provided evidence that newborns dispose of amazing perceptual abilities with 

respect to spectral processing abilities (Trehub, 2003b, Hannon & Trehub, 2005) and the 

recognition of primary sound features such as pitch and rhythmic processing (Winckler, 

Háden, Ladinig, Sziller & Honing, 2009). The characteristics of the songs between mothers 

and infants, which are typically found in all cultures (motherese and lullabies) provide 

additional evidence for these claims: mothers capitalize on processing capacities that seem to 

be innate and young infants seem to be responsive to this kind of singing in ways that appear 

to be inborn (Masataka, 1999). Mothers, in infant-directed singing, sing more slowly, at a 

higher pitch level, with exaggerated rhythm, and in a more loving or emotionally engaging 

manner than when singing alone (Trainor, Clark, Huntley, & Adams, 1997).  

 



These universals of auditory or musical pattern processing have provocative parallels in 

universals or quasi-universals of musical structure (Trehub, 2000). As such, it is arguable to 

define low-level universal features that constitute the building blocks of an inherent capacity 

for musical interaction upon which cultural variation is built and/or constrained. Bispham 

(2009-2010) conceives of them in terms of music’s evolutionary design features (musical 

motivation, musical pulse and musical pitch) to the extent that they are species-specific, 

specific to the context of musical engagement, and universally present. They are related to 

temporal organization of action (pulse and rhythm) and frequency-based organisation (melody 

and harmony) and are widely considered to be the fundamental, descriptively and 

neurophysiologically distinct features of music. Musical pulse and musical pitch, moreover, 

appear to provide a framework for synchronous interpersonal action and coordination. 

 

As to musical pulse, there are actually sophisticated assessment techniques—mismatch 

negativity or MNM— which have demonstrated that newborns show discriminative brain 

responses as a result of violating some regular features of primary sound features in a sound 

sequence (Winckler et al., 2009). As such, newborns seem to be sensitive to periodicities and 

to temporal stimulus parameters, such as beat detection and entrainment with movement and 

sound. Musical pitch, on the other hand, is built upon a [592] primary ability to produce and 

engage with a sustained stable fundamental frequency Fo and the ability to create or process 

certain relationships between pitches and with reference to sustained yet variable tonal areas. 

The production of this sustained fundamental frequency, as well as more complex forms of 

musical pitch, further, are reliant upon an ability to produce sound that independently varies 

in loudness, pitch, and timbre (Bispham, 2009-2010).  

 

As such, there is growing evidence for the hypothesis that music perception is constrained by 

innate, possibly human- and music-specific principles of organization of sensory stimuli. 

There are, in fact, a few basic features of music that correspond to some perceptual traits 

which are determined in part by innate constraints and which can be generalized across 

cultures, such as relative pitch, the importance of the octave, intervals with small integer 

frequency ratios, tonality, diatonic scales, transposability, meter regularity and perhaps also 

elementary musical preferences, (Lehman, Welker & Schiefenhövel, 2009-2010; McDermott 

& Hauser, 2005). As to the perceptual level, evidence has been provided for melody 

recognition and preference for consonance (McDermott and Hauser, 2005), for tonal encoding 

of pitch (Peretz, 2006) and for beat perception and synchronization (BPS) (Patel, 2006).  



 

Innate biases for music, if they exist, should somehow be instantiated in the brain in order to 

be really innate. At present, however, there is little evidence for neural circuitry dedicated 

specifically to music-specific adaptation, with the exception of the mechanisms for detecting 

pitch changes (Peretz & Morais, 1989) and for representing tonal hierarchy (see McDermott 

& Hauser, 2005 for an overview). The evidence is quite compelling, however, for considering 

musical pitch processing as a module in Fodor’s sense because this processing component 

meets the requirements for domain-specificity, brain localization, and innateness (Peretz, 

2006). The other perceptual biases may result probably from general-purpose features of the 

auditory system, which are general perceptual strategies rather than music-specific.  

 

In addition to those innate biases, the available evidence suggests that other aspects are 

learned through cultural exposure. The sensitivity that adults have to musical key structure 

(Krumhansl, 1990; Trainor & Trehub, 1992) and culturally specific scale structures, e.g., is 

not present in infants (Lynch et al., 1990), which suggests that it is acquired through 

experience.  

 

 

Distinctions and observables: from delimitation to semanticity 

 

Human beings rely on universal perceptual processing dispositions, which are genetically pre-

wired. There is, in fact, a whole body of empirical research about wired-in reactivity to 

environmental stimulation, as evidenced by studies on sensory coding and the search for 

psychophysical commonalities. Sensory coding is characterized by neural coding strategies 

that are used in representing and processing sensory information. It is one of the rare domains 

which allow a kind of low-level automatic and elementalist approach to the processing of 

information with mapping functions between perceptual input and behavioral reactions that 

suggest some kind of causal relationships (Uttal, 1978, 1998). Psychophysics, on the other 

hand, is the science of the response of organisms to stimulus configurations. Being concerned 

basically with the relations between the dimensions of physical stimuli and those of sensory 

[593] experiences, it sees the responses as varying with the stimulus but being relatively 

invariant from person to person. As a science it thus tries to contribute to the ‘invariance’ of 

the human nature and, as such, stresses the ‘nature’ side of perceptual processing.  

 



Sensory psychophysics—and coding theory—has progressed considerably towards an 

understanding of the information processing carried out by sensory systems. It is one of the 

most mature of the psychobiological sciences and has evolved around the central axiom of 

psychobiological equivalence between percepts, experience and thought (Uttal, 1978, pp. 16 

and 26). It addresses the central question whether there is some lawfulness in the 

coordinations between sounding stimuli and the responses of music users in general. The 

answer, however, is not obvious: there are psychophysical commonalities, which can be 

considered to be universal, but there is a lot of subjectivity as well. It makes sense, therefore, 

to conceive of biological and perceptual constraints, which act as ‘biases’, rather than to think 

in terms of ‘causal relationships’ between sounding stimuli and reactions to these stimuli. It 

allows, further, to consider the idiosyncrasies of the individual music user in his/her attempts 

to make sense out of the sounding flux and to conceive of the process of sense-making in 

terms of epistemic autonomy. 

 

Sensory processing, thus, cannot solely account for the particularity of the musical 

experience. Though the empirical findings claim consistency in sensory responses, there is 

also a lot of freedom in the process of sense-making, which is induced by the impingement of 

physical stimuli upon the listener’s sensory system. It should be argued, therefore, to go 

beyond the computation of correlations between a single perceptual stimulus and the 

perceptual experience. Or put in other terms: sensory stimulation is not as causal and linear as 

would be assumed, even at the low level of sensory processing (Uttal, 1998: 200). 

 

The question remains, therefore, what listeners actually hear when they are involved in a 

listening situation. Do they rely on universal perceptual processing dispositions, which are 

rather general, or do they rely on music-specific attentional strategies? The latter, obviously, 

refer to the nurture side, the former to the nature side of the nature/nurture dichotomy. Both 

ways of processing, however, are not opposed to each other, but are complementary 

(Reybrouck, 2008) with a dynamic tension between music-specific and general-acoustic 

processes of auditory discrimination. It should be borne in mind, however, that the auditory 

system was devised primarily as “an instrument for detecting and localizing a distant 

acoustical disturbance, and as a contributor to the identification of the disturbing events … 

[mostly] within an action-oriented behavior” (Wallin, 1991, p. 231). Acute perception, 

therefore, seems to have an evolutionary advantage in providing better fitness for interactions 

with a given environment. The end result of this screening behavior, however, does not 



merely depend on the relationship between the physical properties of the stimulus and the 

efficiency of the activated auditory system. As Wallin puts it: “The stimulus as a releaser of a 

purposive behavior … is weighed by the organism not only by means of auditory capacity in 

analyzing an acoustical event, but through a simultaneous evaluation of the event’s 

significance as well” (Wallin, 1991, p. 231). 

 

This brings us to the role of cognitive penetration in the perception of auditory events, which 

means that the critical locus of perceptual experience should not be explained in reductionist 

terms that ‘peripheralize’ the explanation of perception by locating it in the earliest or lower 

levels of the sensory pathways. The determination [594] of the perceptual response depends 

largely on factors beyond the raw physical attributes of the stimulus (Uttal, 1998, p. 3), with 

higher levels of nervous activity determining the perceptual outcome to a great extent. This is 

the case, as soon as environments get more unpredictable and complex. The organism, then, 

must rely not only on highly evolved genetically based biological mechanisms that trigger 

reactions in a quasi-automatic way, but also on survival strategies that go beyond instinctual 

mechanisms of reactivity. The latter, as a rule, have developed in society and are transmitted 

by culture. They require consciousness, reasoned deliberation and willpower with response 

selections that are no longer reducible to the functioning of a set of neural circuits in the older 

structures of the brain (Damasio, 1994, p. 127).  

 

The problem of perception, then, is a question of taxonomy in wich the individual organism 

must “not only identify and classify things but also decide what to do in the absence of prior 

detailed descriptive programs handed down by evolution” (Edelman, 1987, p. 26). The 

solutions to this problem should be framed within the organism’s own ecological niche and 

for its own adaptive advantage, with the mind operating in a ‘discrete’ manner that assigns 

stimuli to a set of distinct and ordered categories. This is categorical perception that reduces 

numerous elements to one single class. It involves a kind of generalization that reflects the 

qualitative distinction between sensation and thought (Vygotsky, 1962). Or to put in another 

way: assigning sense and meaning to an object involves a generalized reflection of reality that 

marks the difference between isolated and categorized perception (Vygotsky, 1978).  

 

The same conception has been advocated also by Bruner (1957)—“perception involves an act 

of categorization”—and an echo of this categorical approach to perception can be found in the 

work of Edelman (1987). Every sensory structure that acquires a repeatable and permanent 



character can thus become a possible object of discrimination and identification. As such, it is 

eligible to function as an element of a ‘psychologically satisfying set’ of manageable units, 

which can be considered as a subset of a more encompassing universe of sensory stimuli. 

Psychological space, in fact, is a limited space, as the potential continuum of physical stimuli 

is not paralleled by a psychological continuum. There is, in fact, no strict psychobiological 

equivalence between stimuli, neural activity and meaningful elements. What is needed, is a 

transition from neural activity to perception and cognition, or applied to music: the 

transformation from mere sensory detection of acoustic stimuli to meaningful musical 

elements. 

 

This transition holds an element of delimitation and semanticity, which distances the listener 

from the music in going beyond the constraints of ‘perceptual bonding’. In taking distance 

from the richness of the concrete sounding experience, he/she relies on discrete labels or 

categories rather than on continuous processing of the sonic unfolding through time, 

somewhat an analogous to the distinction between exploring and observing, which is ‘analog-

continuous’, and labeling and identifying, which is ‘digital-discrete’ (Pattee, 1995). The 

former is more sensitive, as it works outside of the limitations of fixed thresholds. It is also 

closer to the real world which is not segmented, but which presents itself in ranges and 

continuous transitions. The latter constrains the real world from a relatively large or 

continuous set of values to a relatively small set of discrete and quantized values, which have 

the advantage of distinctness and communicability. They allow the knower, however, to share 

an experience without actual living this experience, highlighting the economy of abstraction 

as against the subtlety of experience, or stated in another way: the difference [595] between 

an analogue image system and a language-like or propositional system (Watkins & Dyson, 

1985, p. 72). In passing from the sensory to the cognitive representation, there is, in fact, a 

systematic stripping away of components of information which reduces the experience of the 

phenomenally rich thing to only one or some of its components (Dretske, 1985). This is a 

process of digitalization or conceptualization with a piece of information being taken from a 

richer matrix of information in the sensory-analog representation and featured to the exclusion 

of all else. ‘Discrete-digital’, in this sense, means that something is apprehended in an all-or-

none fashion, featuring its distinctive features rather than its qualities. 

 

Digitalization and conceptualization, further, focus on generic features that combine the 

maximum of information with the least cognitive effort. They consider those things as 



equivalent that can be distinguished from each other, but which can be subsumed under the 

same conceptual category. As such, they neglect the idiosyncrasies in order to allow 

discrimination at a more abstract level of similarity, allowing to recognize things rather than 

to experience them and to differentiate between things as the result of interventions by the 

mind. Nature and life, in fact, are continuous rather than discrete. They call forth 

epistemological interactions with the world in order to create distinctions and observables. 

 

Translated to the realm of music, this should mean that the listener makes distinctions in the 

sounding flux, which is continuous. This discretization of a continuous phenomenon can be so 

fine-grained that it reflects the idiosyncrasies of the particular experience. It is possible, 

however, to go beyond the particularities of concrete experiences and to generalize from mere 

particulars to broader and more encompassing categories. In doing so, there is the danger of 

distancing and polarization between the listener and the music with the distinctions being 

suited for ‘sharing’ experiences between listeners rather than ‘experiencing’ the 

idiosyncrasies of the experience proper.  

 

The delimitation of discrete elements, however, is not sufficient ground for conceiving of 

them as music. Beyond the level of distinctions and observables, there is a level of higher-

order structures, which can be built through combinatorial arrangements of discrete unitary 

elements, both simultaneously and in succession. As such, there is a striking parallel between 

music and language: both of them use discrete building blocks and rules of combinatorial 

syntax. The combinatorics, however, is not the whole story, as both music and language make 

extensive use of expressive phrasing and modulation of the sound (Frayer & Nicolay, 2000). 

This brings us to the role of affective as against referential semantics (see below).  

 

 

Reacting to modulated sound: emotion and meaning  

 

 

The transition from mere auditory perception to ‘focal listening’ entails a moment of 

semanticity with sounds or groupings of sounds being taken apart and differentiated from an 

amorphous sonorous background. As such, they can become the objects of mental pointing, as 

a means for identifying adequately the place and time of their unfolding. The major advantage 

of this approach is the allocation of the points of focal attention in a real-time and contextual 



embedding (Reybrouck, 2009, 2010). Rather than providing merely a post-hoc description of 

music as an artifact, which proceeds mostly out of the time of actual unfolding, it picks up or 

points to sounds in [596]  the context of a referential exchange between the music and the 

listener. To speak of the sound of  ‘a’ clarinet, e.g., does not involve this referential exchange; 

to speak of the sound of ‘this’ clarinet, or referring back to the clarinet sound we just heard as 

‘that sound’ or simply ‘that’, however, does involve a referential exchange as it is only 

obvious for the participants of the previous listening situation who shared an act of joined 

attention. 

 

 This sharing of attention is typical of the ‘deictic’ field of meaning, as Bühler coined the term 

(1965/1934, see also Kita, 2003 and Fillmore, 1982). It calls forth an indexical—the index is 

the pointing finger— approach to sense-making with a distinction between the deictic and 

symbolic field of meaning and the use of ‘pointing words’ as opposed to ‘naming words’. The 

former hold a dynamic-vectorial approach to the world and are directive in nature; the latter 

rely on distancing and polarization between the cognizer and the world. Speaking of a violin 

in general, for instance, does not imply the physical presence of the instrument. It can be 

conceived at a merely symbolic level, as can be done with all meaningful units of a linguistic 

lexicon. Listening to the sound of a real violin, on the contrary, holds a dynamic approach that 

captures the temporal unfolding of the articulation of the sound. Deictic procedures and 

expressions are thus related to the ‘field of pointing’. They focus the hearer’s attention 

towards specific elements of a deictic space (Ehlich, 1982) and realise a form of joint 

attention, the sharing of overlap in the focal attention of the parties of a referential exchange. 

As such, they provide a source of reference that locates individual elements in context, rather 

than simply tagging them. Having their origin within the situation of a referential exchange, 

with the meaning of deictic expressions depending crucially on ‘when’, ‘where’ and ‘by 

whom’ they are used, they can be systematized in terms of personal, spatial and temporal 

deixis (the socio-spatio-temporal axes) with a zero point (the Origo) being fixed by the person 

who does the referential exchange (I), the place of utterance (here) and the time of utterance 

(now) (Fillmore, 1982). Deictic expressions, therefore, have to be defined with reference to 

the referential event, its participants and its settings in order to allow an operational 

description of space/time moments and their relations to the position and time of utterance. 

 

It is not difficult to apply this to the realm of music. Listening, as a process, can be considered 

as a referential exchange between the music and the listener, with the act of mental pointing 



as “an internal reconstruction of an external operation”, transfiguring a merely object-oriented 

movement—such as grasping—to a mental operation (Vygotsky, 1978, p. 56). This mental 

pointing to the music provides a contextual embedding of the listening process with a major 

reference to the actual sounding situation and a corresponding direction of attention. The 

latter can be considered as a primitive marking system, which mostly begins with the 

emergence of a kind of quality in combination with an insistent particularity,—e.g. ‘this is 

important’, or ‘that is difficult’ (Whitehead, 1968, p. 5). The question should be addressed, 

therefore, which qualities and which particularities are eligible for selection and for 

delimitation. The mere multiplicity of possible objects of focal attention, in fact, requires a 

selection with respect to their abundance and this, in turn, calls forth the notion of relative 

importance.  

 

Making sense of music, accordingly, can be seen as a process that relies on the simultaneous 

usage of an experiential and mentalist approach to the understanding of music as it sounds 

[597] (Reybrouck, 2001a, 2005a, b). There is, in fact, a distinction between registering the 

sounds and understanding them, even at a level that is below the level of full consciousness. 

What matters, in this combined approach, is the process of listening as an articulation over 

time which values the richness of the sensory experience of the sounding music—which is 

continuous—as well as the kinds of conceptualizations by the listener as the music proceeds. 

This way of music processing is ‘coperceptual’ rather than ‘autonomous’, which means that it 

proceeds in the presence of the appropriate sensory input, relying on perceptual immediacy 

rather than on symbolic representation without perceptual bonding (Reybrouck, 2001b). As 

such, there is an analogy with the distinction Langacker has drawn between processual 

predication and episodic nominalizations. Processual predications follow the temporal 

evolution of a situation and involve a continuous series of states that represent different 

phases of the process as occupying a continuous series of points in conceived time. Episodic 

nominalizations, on the contrary, refer to just a single instance of the process (Langacker, 

1987, pp. 191 and 244). 

 

This brings us to two different ways of dealing with the sounds, which Frayer & Nicolay have 

coined as the acoustic and vehicle mode of sound perception. The former refers to the 

“immediate, on-line, emotive aspect of sound perception and production. It deals with the 

emotive interpretation of musical sound patterns throughout two processes that [are called] 

“sound emotion” and “sentic modulation””. The latter refers to “the off-line, referential form 



of sound perception and production. It is a representational mode of music operation that 

results from the influence of human linguistic capacity on music cognition.” (Frayer & 

Nicolay, 2000, p. 272).  

 

Both modes of sound perception are related to the linguistic distinction between referential 

and affective semantics (Molino, 2000), with the former referring mainly to the study of the 

lexicosemantic dimension of language and the latter being more closely related to the domain 

of musical meaning. Affective semantics, further, is not couched in emotionally neutral 

cognitive representations, but carries the mark of the ties that connect humans and their 

environment. As such, it depends on mechanisms that are associated with evolutionary older 

anatomical structures such as the brain stem and the limbic system (Edelman, 1992).  

 

Musical meaning, accordingly, cannot be stated merely in objective and neutral terms. It is 

dependent on emotion-integrating regions in the human brain, which can invoke and arouse 

emotions (Blood & Zatorre, 2009-2010; Brown, Martinez & Parsons, 2004; Menon & 

Levitin, 2005; Panksepp, 2009-2010). Music, in fact, is commonly called the language of 

emotions and is a powerful tool for emotion and mood modulation. Much of the ‘power’ of 

music relies on the fact that it can trigger ancient evolutionary systems such as the limbic 

system and related structures. Two questions should be raised, therefore: (i) what are the 

mechanisms behind this inductive power, and (ii) what are musical emotions proper?  

 

Emotions in general and musical emotions in particular can be viewed as adaptive responses 

that can be aroused silently in every human being. As to the emotions in general, Damasio has 

made an attempt to provide a working definition by defining ‘emotions-proper’—such as 

happiness, sadness, embarrassment or sympathy—as a complex collecton of chemical and 

neural responses, which form a distinctive pattern. These response patterns are produced 

automatically by the brain as the result of the presence of an object or event that operates as 

an “emotionally competent stimulus’ [598] and that triggers the emotion. The brain, in this 

view, reacts with a specific repertoire of actions, which are prepared by evolution as well as 

learned as the result of previous experiences. They result in a temporary change in the state of 

the body and those structures of the brain that map the body and support thinking. The 

ultimate result of the responses, then, is the placement of the organisms in circumstances that 

are conductive to survival and well-being (Damasio, 2004, p. 53). As to the musical emotions, 

they can be conceived as the product of specialized neural structures that operate in a way that 



resembles the operation of reflexes. As Peretz puts it: “musical emotions would occur with 

rapid onset, through automatic appraisal, and with involuntary changes in physiological and 

behavioral responses” (2001, p. 115). Emotions, in this sense, are experienced typically as 

happening to us, not to be chosen by us.  

 

Emotions, in this operational approach, rely on processing mechanism that are below the level 

of conscious control and that are situated in subcortical emotion-processing areas of the brain. 

Through the release of chemical molecules into the blood and the spread of neural activation 

to various brain centers and muscles, their experience is connected with a lot of physiological 

responses, from muscle contraction, to changes in breathing and heart rate, to changes in 

blood flow in various parts of the body, to sweating (Trainor & Schmidt, 2003). Studies using 

self-report and direct measures of autonomic function have shown, in fact, that listening to 

music does produce autonomic changes associated with emotion processing such as shivers 

down the spine, laughter, tears, and lump in the throat.   

 

The question should be addressed, further, which stimuli can function as ‘emotionally 

competent stimuli’. Though there is a lot of subjectivity in the way listeners react to music, 

there has been a body of research, which has reported on psychophysical dimensions of music 

as well as physiological reactions that have shown to be their correlates (Krumhansl, 1997; 

Scherer & Zentner, 2001; Peretz, 2001). Dimensions such as musical tempo, timbre, and 

loudness seem to be important, in addition to increases in perceived complexity, which has 

been shown to be associated with arousal responses. The mechanisms behind these 

dimensions are not culture-specific and may function as universal cues for the emotional 

evaluation of auditory stimuli in general. They seem to be grounded in the dispositional 

machinery of individual music users.  

 

It can be hypothesized that these emotional evaluations may have originated as adaptive 

responses to acoustic input form threatening and nonthreatening sounds (see Balkwill & 

Thompson, 1999, for an overview). The reactions, further, are mostly physiological constants, 

such as the induction or modification of arousal, which can be defined in its most narrow 

sense as a stimulation of the autonomic nervous system. It plays a major role in many studies 

of music and emotion, but many questions are still open with regard to their affective and 

interpretative components.  

 



Some of these reactions can be subsumed under the sensations of peak experience, flow and 

shivers or chills (Panksepp, 1995), as evidence for particularly strong emotional experiences 

with music (see Gabrielsson & Lindström, 2001 and Bispham, 2009-2010, for an overview). 

These peak experiences, however, are rather rare and should not be taken as the starting point 

for a generic comparative perspective on musical emotions. Some broader vitality effects or 

creation of tensions and expectancies may engender some music-specific emotional reactions 

as well.  

 

[599] As such, there seem to be a number of quasi-universal reactions to music, which are not 

culture-specific and which may function as universal cues for the emotional evaluation of 

auditory stimuli in general. In a more restricted sense, there has been empirical research as to 

the physical reactions to music as an emotionally competent stimulus, such as shivers down 

the spine, laughter, lump in the throat, tears, goose pimples, racing heart, yawning, pit of 

stomach sensations, sexual arousal, trembling, flushing/blushing, and sweating (Sloboda, 

1991). Attempts have been made, also, to define those music-structural features that can be 

associated with these physical responses. Typical examples are descending cycles of fifths in 

harmonic progressions, melodic appoggiaturas, melodic or harmonic sequences, enharmonic 

change, harmonic or melodic acceleration to cadence, delay of final cadence, new or 

unprepared harmony, sudden dynamical or textural change, repeated syncopation and a 

prominent event that comes earlier than the listener is prepared for (Sloboda, 1991).  

 

It can be argued, further, that the affective impact of music is generated by the ‘modulation’ 

of sound with a rather close connection between primitive emotional dynamics and the 

essential dynamics of music. Evolution, according to Panksepp (2009-2010), has given 

emotional sound special time-forms that arise from frequency and amplitude modulation of 

relatively simple acoustic patterns. These emotional sounds can be considered as innate 

release mechanisms that generate instinctual emotional actions (Burkhart, 2005; Hauser, 

1996). It has been shown, in fact, that certain basic emotional systems of the brain, have 

evolved, as evidenced by measuring strong affective feelings that have been provoked by 

electrically stimulating subcortical brain regions across a large number of species (Panksepp, 

2005). There are, further, species-typical emotional sounds associated with such arousals, the 

most complex of them being largest in primates (Jürgens & Hage, 2007). There is abundant 

evidence, however, of the same types of vocalizations in ‘lower’ mammals with as clearest 

examples the separation calls and other social signals (Hauser, 1996; Newman, 1988, 2007). 



 

The emotional dynamics, further, have characteristic ‘force-time functions’ that Clynes has 

coined as sentic forms (Clynes, 1973, 1977). They rely on sentic modulation, which is a 

general modulatory system that is involved in conveying and perceiving the intensity of 

emotive expression by means of three graded spectra: tempo modulation (slow-fast), 

amplitude modulation (soft-loud) and register selection (low pitch-high pitch). It hints at an 

important aspect, namely how expressive qualities vary and change in a dynamic way. 

Emotional expressions, in fact, are not homogeneous over time, but many of music’s most 

expressive qualities relate also to structural changes over time. The whole process is 

somewhat analogous to the well-known rules of prosodic contours (Frick, 1985), which 

encompass our most basic idea about intonation. They refer to the local risings and fallings, 

quickening and slowing, and loudenings and softenings that are involved in expressively 

communicating meanings and appear to be invariant across modalities of expression—this is 

Clynes’ equivalence principle, which states that a sentic state may be expressed by any 

number of different output modalities in humans, such as speech, music, and gesture (Clynes 

1977: 18, see also Frayer & Nicolay, 2000). 

 

These prosodic contours are to be found in vocal expressions in general (Juslin, 2001). They 

are most obvious, however, in the practices of caregivers all over the world (see above) who 

sing to young infants in an ‘infant-directed’ singing style [600] which is probably used in 

order to express emotional information and to regulate the infant’s state (Trainor and Schmidt, 

2003). As such, there seems to be a linkage between acoustic dynamics and emotional 

dynamics, which appear to be biologically grounded and which are evidenced to some extent 

in Clynes’ sentic forms. These emotional signals, along with the evolved appreciation of 

temporal progressions (Clynes & Walker, 1986), can generate, relive, and communicate 

emotion intensity, helping to explain why every basic human emotion is easily rendered 

through music (Juslin & Sloboda, 2001).  

 

 

From sound to music 

 

Some sounds can act as emotionally competent stimuli. Not all sounds, however, do, and even 

music does not always act this way. It is possible, in fact, to conceive of music as organized 

sound without any reference to invoked emotions. This addresses the question of musical 



signification, which has been challenged vigorously by the formalist tradition in 

musicology—from Hanslick to Stravinsky—, which stated that music, by its very nature, is 

incapable of expressing anything. This provocative statement has influenced profoundly the 

long-lasting debate between absolutists and referentialists, who conceive of music as a mere 

formal structure that does not refer to something outside of the music as against a conception 

of music in terms of sound as reference. There is, however, a reconciliation of both 

viewpoints by seeing music in terms of the above-mentioned acoustic mode versus the vehicle 

mode of perceiving, producing and responding to musical sound patterns, which act in parallel 

and are alternative but complementary interpretations of the same acoustic stimuli (Frayer & 

Nicolay, 2000). 

 

The two modalities are related to the distinction between representational and rhythmo-

affective semantics with the former referring to a lexicon of denotable objects or events, and 

the latter referring to processes which involve the body, its movement, and the fundamental 

emotions that are associated with them (Molino, 2000). Affective semantics, further, is 

closely related to the acoustic mode of processing, which, in turn, refers to the immediate, on-

line, emotive aspect of sound perception and production. It is concerned with the qualitative 

aspect of sound, rather than with its denotative aspect, and this may be one of the critical 

distinctions between ‘sound as music’ and ‘sound as language’. In contrast to language, which 

has a lexisosemantic dimension, there is no standard lexicon for reference in music. There is, 

however, a possibility to conceive of musical reference in terms of self-reference by using a 

weaker version of lexical meaning that defines sounds or groupings of sounds as things that 

can be ‘denoted’ (musical denotata) (Reybrouck, 1999, 2004). These denotata, then, should 

be the elements of a self-referential semantics and denotation should be defined on the basis 

of a process of recognition through identification and differentiation (Martin, 1978; 

Reybrouck, 2009, 2010). Music, in this sense, is the carrier of immanent meaning with the 

denotative aspect of musical semantics not being reducible to an extramusical reference in the 

strictest sense. The reference collapses, so to say, to blend with the sonorous unfolding, on 

condition that the denotatum acquires some conceptual quality. The denotation of a pitched 

note, e.g., does not refer to the vibratory sound event, but to the recognition of the 

[601] category or class that embraces its actualization (the note ‘d’, e.g.). The reference, 

therefore, is not external but internal to the musical system (Imberty, 1979). 

 



Musical denotata, thus defined, are closely linked to the process of sense-making. They are 

not to be identified as concrete-sounding sonorous events, but as the abstract terms that refer 

to them. What is meant is not the physical datum, but the datum that is disengaged from its 

existential dependency from the particular thing it is referring to. To define denotata thus 

implies a generalized reflection of sonic reality, which can be formalized as assigning 

attributes to the sensory material. This is a ‘proposition’ in logical sense with the sounding 

material as ‘subject’ and the attributes as ‘predicate’. This brings us to the act of mental 

pointing, again, which can be predicative if at least there is some generality to be assigned to 

the entity, which is pointed at. This fusion of a large generality with an insistent particularity 

is related to the distinction between direct or immediate knowledge, which relies on 

particularity, and symbolic knowledge, which relies on generality (Whitehead, 1927, p. 13). It 

calls forth the role of presentational immediacy which is important in setting out the borders 

between perception and consciousness, with the latter involving complex mediated processes 

that supplant the immediacy of natural perception (Vygotsky, 1978).  

 

As such, there is a continuum, or at least some complementarity between the on-line 

perceptual and off-line referential mode of sound perception, stressing both the role of 

presentational immediacy (on-line), as well as taking distance from the perceptual flux (off-

line). The latter, especially, is a representational mode that reflects the influence of human 

linguistic capacity on music cognition: it allows listeners to ‘share’ experiences rather than to 

‘revive’ them. Musical denotata, then, are considered in terms of recognizability, 

prototypicality and communicability rather than in terms of their perceptual qualities. What 

matters, then, is not merely the accurate acquisition of information from the environment, but 

the correlation of modes of perception between individuals, which are interacting in the same 

cultural system. As such, they can share perception with the creative emergence of perceptual 

capacities through games of social interaction (Bown & Wiggins, 2009-2010) and this brings 

us to the social aspect in dealing with music. 

 

It is possible, further, to make sense of music at the level of individual sounds. As such, there 

is a distinction between sound and music, with musical sounds being characterized by aspects 

of harmonicity and regularity, which make it possible to set them apart from the acoustic 

background as a whole. Musical sounds, in this view, entail a hermeneutic moment and a first 

level of self-reverential semantics. They involve an aspect of self-similarity in the sense that 

they can be recognized as such (sounds as sounds). Musical sounds, however, have 



combinatorial possibilities as well, both in a simultaneous and successive way. As such, they 

can generate a phenomenal diversity of musical structures, which is based upon the 

combination of discrete elements as illustrated by the particulate principle of self-diversifying 

systems (Abler, 1989). Several independent natural systems—such as chemical interactions, 

biological inheritance and human language—appear to exhibit change by a process of 

variation and selection of dynamically stable, particulate units. The particulate principle, then, 

holds that structures, which have an infinite range of possibilities, are based on particles, 

which can be combined. The constituents of such systems can be of any kind, but discrete 

durations in the temporal domain and sets of discrete pitches in the frequency domain are 

prototypical examples that are applicable [602] to the domain of music. It is possible, 

therefore, to conceive of particulate combinations across the pitch and time dimension of 

spectro-temporal space (Merker, 2002).  

 

The introduction, finally, of additional dimensions or qualities of musical denotata, which 

allow a quantitative description of sound characteristics (amplitude envelope, amplitude and 

phase spectrum, spectral envelope, harmonicity, formants, noise level, etc., see Serra, 1997) 

raises them to the level of multidimensional constituents which can be conceived as auditory 

events. These qualities, however, are not gratuitous: they make it easier to delimit sounds as 

sounds and to share attention with other listeners who can focus on the same sounds. As such, 

they refer to the denotative potential of music as a self-containing semantic system—with 

sounds referring mainly to themselves—as well as to the entrainment effect of music, as 

exemplified in movements that are invoked  by music, with dance as a prototypical example. 

Both music and dance share the tendency to have events uniformly spaced in time, proceeding 

by what is coined as isochronicity (Dean, Byron & Bailes, 2009-2010). People, in fact, can 

move together in synchrony, but this requires temporal anticipation and entrainment. It seems, 

further, that amongst animals only humans can generate and align with a regular pulse, be it 

musical or bodily (Patel, 2006; Wallin et al., 2000). As such, music can favor the formation of 

coalitions and promote cooperative behavior toward group members through the opportunities 

that it offers for the formation and maintenance of group identity, group synchronization 

between members of a group, and group catharsis or the collective expression and experience 

of emotion (Brown, 2000). 

 

Music, and even musics all over the world, are not reducible to the perceptual level only. A 

generalizable definition of music, therefore, would refer to music’s two roots in sound and 



movement. Putting these premises together, Cross have made an attempt to yield an 

operational definition of music or musics: “Musics can be defined as those temporally 

patterned human activities, individual and social, that involve the production and perception 

of sound and have no evident and immediate efficacy or fixed consensual reference.” (Cross, 

2001a, p. 33). 

 

 

Conclusion 

 

This paper deals with mechanisms of musical sense-making. Revolving around the 

nature/nurture dichotomy, it considers the role of the music listener and his/her dispositional 

machinery to respond to sounding music. Starting from the assumption that music is a self-

containing semantical system with elements that can be delimited at will, it argues that the 

delimitation of elements is not totally arbitrary but constrained. The musics of the world have 

capitalized on these constraints in order to entrain people and to share focal attention. Music, 

in this view, has emancipated itself from the level of mere acoustic processing of sounds to a 

functional description in terms of perceptual pregnancy and predicability, allowing music 

users to share experiences, shaped by their dispositional machinery and through epistemic 

interactions with the sounds. These interactions are partly autonomous and partly constrained 

but all of them stress the realization of systemic cognition in the context of a living system‘s 

interactions with the environment. As such, listeners can be conceived as adaptive devices, 

which can build up new semiotic linkages with the sounding world. These linkages can be 

considered as by-products of both biological [603] and cultural evolution and can be helpful 

in providing coordinative frameworks for achieving diversity of thought, cultural invention, 

social interaction and optimal coregulation of affect. 
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