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T  idea that the theory of evolution has anything to o er to our understanding of music 
provokes strong reactions (both positive and negative) and has swung in and out of favor 
amongst those who have thought and written about music over the last  years. For the last 
few decades of the nineteenth century and the rst few of the twentieth, the theory of evolu-
tion was of huge signi cance for music theorists, historians, and anthropologists as a means 
of exploring and explaining musical change, musical di erence, and musical value. From 
around the s to the beginning of the s, the theory of evolution more or less vanished 
from musical and musicological discourse; the term “evolution” tends to co-occur with 
musical terms only in the titles of books and articles such as “ e evolution of twelve-tone 
music,” “ … of Beethoven’s late style”—and so on. But from around the late s, the theory 
of evolution began to re-emerge as a valid and prospectively valuable way of thinking about 
important aspects of music. is chapter will outline aspects of “classical” evolutionary the-
ory before delineating some of the factors that have led to the fall and rise in the fortunes of 
evolutionary theory as applied to music. It will summarize current conceptions of the rela-
tionships between music and evolutionary theory, and will conclude by exploring some of 
the implications for music psychology of evolutionary views of music.

Dictionary de nitions of the term “evolution” include “the appearance of events in 
due succession,” and “the gradual development of something into a more complex or bet-
ter form.” Only with the publication of Darwin’s On the Origin of Species in , did the 
meaning in terms of which “evolution” is now most widely understood take clear shape: “the 
theoretical process[es] by which all species develop from earlier forms of life.” “Classical” 
evolutionary theory starts by noting that not all members of any given population of animals 
will be identical; there will be minor di erences of form and capacity between individual 
members, and if those di erences allow an individual to exploit its environment better than 



         

other individuals, they will increase the likelihood that the individual will survive and repro-
duce. If those di erences can be inherited, all members of the population that bear them will 
be similarly advantaged by being better adapted to their environment, becoming prevalent 
in the population over time, and leading to a change in its makeup and perhaps to speciation, 
the emergence of new species (roughly speaking, a discrete population of animals that do 
not interbreed with other populations of animals). is process of variation, leading to dif-
ferential levels of survival and reproduction, leading to speciation, can be termed “natural 
selection.” Natural selection, together with sexual selection (evident in processes governing 
mate choice and hence a ecting likelihood of reproduction) constituted the foundations of 
Darwin’s theory of evolution, which was intended to provide an explanation of the diversity 
of forms of life and their interrelationships without invoking any creative agency other than 
the workings of observable physical and biological processes.

e theory of evolution was developed to account for the natural world, but was almost 
immediately co-opted into theory and debate about human society. For many it appeared 
to o er a scienti c basis on which to erect social theory, particularly insofar as it could be 
interpreted as giving support to ideas of scienti cally grounded distinctions between human 
races, and of the progressive development of human societies. A er all, it seemed to many 
in uential thinkers that the processes of evolution constituted a means of explaining the con-
tinual re nement of a species’ abilities. What could be more natural, in the Victorian age of 
progress, than to suppose that di erences in degrees of ability between species—with human 
races interpretable as distinct species, or at least, as being analogous to species—conformed 
to universal principles that could be summarized in the theory of evolution? With these tele-
ological trappings the theory of evolution came to serve as one of the key features of much 
writing about music at the beginning of the twentieth century. is “progressivist” notion 
of evolution, derived from the ideas of Herbert Spencer rather than those of Darwin (see 
Rogers, ), seemed to provide a systematic framework that could account not only for 
stylistic change and development in music across Western musical history, but also a means 
of qualifying music from non-Western societies as being more, or less, developed in their 
relationships to re ned and hence “highly evolved” Western musical practice (for an over-
view, see Rehding,  ).

It should be noted that Darwin’s own writings (in e Expression of the Emotions in Man 
and Animals and in e Descent of Man) on music as an evolved human capacity played 
almost no role in any of the early twentieth-century musicological writings that espoused 
evolutionary perspectives. Darwin viewed the human capacity for music as a likely precursor 
of the capacity for language, having its origins in the vocal expression of emotion and as hav-
ing had utility in processes of sexual selection (see Cross, ). Moreover, he was somewhat 
agnostic concerning whether or not music of di erent cultures or races had greater or lesser 
value, but in any case did not agree with the proposition that racial di erence corresponded 
to any di erence in innate, human, musical capacity; in other words, humans, to Darwin, 
were a single species (see  chapters   and  of e Descent of Man (Darwin, / ).

As the twentieth century progressed, consideration of origins in the study of music moved 
away from any exploration of music’s relationship to biology to refocus on the historical rela-
tionships between contemporary Western musical theory and practice, on Western musical 
history, or on music’s relationships with abstract domains such as mathematics. For these 
strands of thought, evolution was simply irrelevant to their interests which were viewed as 
primarily musicological, concerned with the explication of the historical and ontological 
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roots of Western music. Moreover, the repellent consequences of the racialist theorizing that 
teleogical interpretations of evolutionary theory had been called upon to sanction were all 
too evident in the a ermath of World War II.

In addition, within anthropology, an increasing tendency to focus on the cultural speci -
cities of societies rather than on pan-cultural universalities or on any necessary concept of 
cultural progress diminished the apparent explanatory role of any biological foundation for 
culture and mind (see Shore, ). By the middle of the twentieth century, exploration of 
music beyond the bounds of Western societies had come to concentrate on detailed ethno-
graphic description and on attempts to understand the structures and functions of music 
in terms derived from societies’ own understandings of their music: in other words, in emic 
rather than etic terms. Nevertheless, a vital feature of ethnomusicological studies is the evi-
dence they provide concerning the heterogeneity of music across di erent societies, a hetero-
geneity that problematizes the very notion of “music” (see Clayton, Chapter , this volume). 
And contemporary evolutionary approaches to understanding music—free of progressivism, 
and unencumbered by cultural constructs such as “race”—require at least an operational de -
nition of what might constitute “music” that can take account of this heterogeneity.

Evolutionary theory is rst and foremost a theory about biology. It can be suggested that 
biology has no explanatory value for music, taking the position that “music” is simply a 
social construct: a discursive category with an identity dependent on its opposition to the 
other categories of discourse that we employ in the linguistic taxonomies that we have devel-
oped—largely in the West—to describe or talk about types of human behaviors. is is a 
view implicit in much recent and current musicological thinking (see, e.g., Korsyn, , p. 

). However, most ethnomusicologists would subscribe to the view that there is something 
that can be described as “musical” that is evident in the patterns of thought and behavior of 
all known societies (see Wachsmann, ; and Stevens and Byron, Chapter , and Clayton, 
Chapter , this volume). If this is indeed the case, given that humans share a common biol-
ogy as members of a single species, then whatever constitutes “music” across cultures may 
re ect some general processes of thought and behavior that should, in principle, be a proper 
focus of exploration in terms of evolutionary theory.

“M ”    O   E  
E

Music varies from society to society to the extent that one culture’s music may not be recog-
nizable as music by members of another culture. is applies both to the structural features 
of the music and to the functions that it may ful l. As Stevens and Byron show in Chapter  
in this volume, the cognitive processing of music across human societies exhibits many com-
mon characteristics. Some of these processing commonalities map onto structural musical 
features, such as the use of discrete pitch levels, unequal-stepped scales, octave equivalence, 
low-integer frequency ratios, and periodic pulses. Moreover, features such as hierarch-
ical organization, and temporal structures that are shaped so as to modulate the expectan-
cies of those engaged with the music, also appear to be generic in music across cultures. It 
may be that some features, particularly those concerned with the experience of ne-grained 



         

pitch structures and periodic temporal structures, should be considered as proper to music. 
Nevertheless, at least some of these common structural regularities may not be evident in par-
ticular instances otherwise identi able as music (a paradigmatic, though controversial, case 
being Cage’s ′ ″), and at least some of the universal cognitive processes described by Stevens 
and Byron, such as the formation of hierarchical structures, and the implicit learning of 
expectancies, are operational in domains other than music. While arriving at an empirically 
grounded account of universal characteristics of musical processing and musical structure is 
essential in delineating what may constitute the foundations of music, it is not su cient; it is 
also necessary to explore the extent to which there may be commonalities between people and 
across cultures in the ways in which music is manifested as social behavior.

On the whole, ethnomusicologists have given surprisingly little consideration to the ques-
tion of musical universals. Amongst the few signi cant exceptions are Bruno Nettl, Alan 
Merriam, and John Blacking, who adopt somewhat di erent perspectives. Nettl ( ) takes 
a pragmatic approach, suggesting that etic (Western) and emic accounts should each feed in 
to determine what it is that ethnomusicologists should focus on as “music.” Merriam ( ) 
suggests that “music” can best be explored in terms of a tripartite model that embraces music 
as sound (what might conventionally be thought of as constituting music from a Western 
perspective), as behavior (which embraces the musical—and “non-musical”—acts of musi-
cians, and the activities in which the production of music is embedded) and as concept (how 
people think about music in terms of its powers and its relations to other domains of human 
life). Blacking ( ), on the basis of his extensive eldwork with the Venda peoples of south-
ern Africa, and in particular, on his study of Venda children’s music, claims that “ ‘Music’ is a 
primary modeling system of human thought and a part of the infrastructure of human life. 
‘Music’-making is a special kind of social action which can have important consequences for 
other kinds of social action.” (Blacking, , p.  ).

Blacking’s claims appear to locate music as central to, and in some ways indissociable 
from, other domains of human behavior. While the claim for music’s centrality is not widely 
echoed in the ethnomusicological literature, the idea that music cannot be understood in 
isolation from the contexts within it occurs is more generally accepted; as Bohlman ( ,  
p. ) puts it, “expressive practices do not divide into those that produce music and those 
that produce something else, say ritual or dance. Music accumulates its identities … from the 
ways in which it participates in other activities.” For those engaged in understanding music 
across di erent cultures and historical times, “music” appears to be protean, and its identi -
cation in any consistent manner seems particularly intractable. Certainly, music cannot sim-
ply be de ned as a consumable commodity constituted of complexly patterned sound that is 
produced by a class of specialists and engaged with through listening for primarily hedonic 
reasons—the contemporary Western folk-theoretic notion of music. In many, perhaps most, 
non-Western cultures it involves overt action and active group engagement, and is employed 
in caregiver–infant interaction, entertainment and courtship, and in ritual, particularly 
at times of signi cant life transitions (such as the passage from adolescence to adulthood, 
from season to season, or from life to death). More o en than not, music is an integral part 
of a wider range of everyday social activities. If a category of behaviors that can be termed 
“music” has any generality across cultures, it seems that it can best be characterized as active, 
as foundationally interactive and social, and as permeated by—and as permeating—many 
other aspects of social life (see also Clayton, Chapter , this volume); in other words as a par-
ticipatory rather than a presentational medium (see Turino, ).
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Given that, in the ethnomusicological view, music and other human activities seem 
almost amalgamated, are there any features that would serve to distinguish “music” as a dis-
crete category of human thought and behavior? At rst sight, music seems to possess few 
characteristics that are not shared with other domains of behavior, notably dance and lan-
guage. Music involves patterned action in time, as does dance. Music appears communi-
cative, complex, generative, and representational, as does language. e concept of music 
is amalgamated with that of dance in many—perhaps the majority of—cultures. is fact, 
together with the stress on music as action in much of the ethnomusicological literature (see 
Stevens and Byron, Chapter , this volume) suggests that it would be parsimonious to treat 
music and dance either as intrinsically related or simply as di erent manifestations of the 
same phenomenon.

Relationships between music and language are more di cult to disentangle, but perhaps 
the most signi cant factors that di erentiate them are the types of structured interactions 
that they allow, and their contexts of use. Linguistic interactions are typically structured in 
time so as to coordinate the temporal succession of participants’ contributions. Language 
possesses a generative complexity that allows for the production and reception of a poten-
tially unlimited set of utterances. And language is directed toward the communication of 
representations of ideas, states of a airs, attitudes, and a ects that have relevance to their 
contexts of production and reception—language can signify or mean, unambiguously. 
While music seems to share some of these characteristics with language, at least two sig-
ni cant di erences are apparent. Music may allow participants to act simultaneously rather 
than asynchronously as in language. In addition, music’s meanings appear less stable and 
consensual than those of language (see Cross and Tolbert, Chapter , this volume).

Music’s capacity to enable participants to act and to contribute to music-making simulta-
neously is rooted in processes of entrainment (Clayton, Sager and Will, ). Entrainment 
here refers to the coordination in time of one participant’s behaviors with those of another 
and involves the organization of the perception and behavior of participants around tem-
poral regularities that are inferred (generally nonconsciously) from musical sounds and 
actions in the form of a periodic pulse or beat that is sensed by all participants (Clayton et 
al., ), being evidenced in continual processes of correction of errors by participants in 
alignment of action in both period and phase (see, e.g., Himberg, ). Even engagement 
with music in apparently passive listening appears to rely on such entrainment processes, 
evidenced in periodic modulation of attentional load (see Jones, Chapter , this volume). 
It is notable that the capacity for behavioral entrainment—or perhaps the motivation to 
entrain—may be unique to humans; while several nonhuman species do appear to entrain, 
at least some of these species do so in ways that are di erent from those implicated in human 
entrainment, and the issue of the origins of entrainment in the hominid or hominin lineage 
remains to be clari ed (see Bispham, ; Zarco, Merchant, Prado and Mendez, ; but 
see also Lakatos et al., ; Patel, ).

Language has an indisputable e cacy in human interaction, in large part by virtue of its 
capacities to mean. It is o en supposed that music’s meanings can be reduced to the emo-
tions it represents, expresses, or elicits (see Juslin and Sloboda, ) which suggests that 
meaning in music is a poor or natural cousin of meaning in language. However, while it is 
undoubtedly the case that music is valued for its a ective powers in all societies, music’s 
meanings extend beyond its a ective value; as Tolbert ( ) notes, music’s meanings are 
equally embodied, natural or a ective, and arti cial or symbolic. In general, however, 



         

meaning in music appears to be less susceptible to consensual determination than is mean-
ing in language; music certainly bears meaning, but the meanings that it can bear are more 
impenetrable and susceptible to change according to the contexts in which they are experi-
enced than are those of language. As Blacking ( , p.  ) notes, “Not only can the ‘same’ 
patterns of sound have di erent meanings in di erent societies; they can also have di erent 
meanings within the same society because of di erent social contexts,” an attribute of music 
characterizable as “ oating intentionality” (Cross,  ).

So music is di erentiable from language in its exploitation of the human capacity to 
entrain, in the probable scope of its generativity (though see Koelsch, Rohrmeier, Torrecuso 
and Jentschke, ) and in the ways in which it can mean. In some respects this comparison 
could appear to objectify music as an impoverished version of language. However, music 
and language coexist in all societies and ful l di erent (though perhaps complementary) 
functions in those societies. While language is capable of expressing semantically decom-
posable propositions that have unambiguous reference, music cannot. Nevertheless, there 
are numerous social situations in which unambiguous reference in communicative acts is 
not a desideratum as it may precipitate con ict in attitudes or actions. Music’s exploitation 
of the human capacity for entrainment allows participants to experience a sense of “shared 
intentionality” whilst underspecifying goals in ways that permit individuals to interact even 
while holding to personal meanings and goals that may actually be in con ict (Cross, ). 
Music has a profoundly social e cacy (see Clayton, Chapter , this volume), and it is pos-
sible to delineate music as a medium that is interactive, entraining, and that exhibits oating 
intentionality. Such a de nition seems almost to exclude Western listening, which may o en 
be passive and solitary rather than social. However, the object of listening—the music—can 
be conceived of as constituting a trace of human activity with which a listener may “virtu-
ally” interact (see Clarke ( ) on “subject-position” in music).

M   R  E  T

Over the latter half of the twentieth century, theories of evolution underwent a revolution, in 
part driven by developments in theoretical biology and by the rise of the science of genetics 
(see, e.g., Maynard-Smith and Szathmary, ). Neo-Darwinian understandings of evolu-
tion elucidated the genetic mechanisms whereby organisms transmitted their characteristics 
from one generation to the next, as well as processes, in addition to natural and sexual selec-
tion, which could operate so as to shape an organism’s tness, or adaptedness, with respect 
to its environment. Processes of kin selection have been distinguished whereby genetic relat-
edness can be adduced to account for seemingly altruistic behaviors between members of 
social species as well as for the emergence of sterile animal castes (see, e.g., Hölldobler and 
Wilson, ). Processes of genetic dri  have also been shown to be operational whereby 
random changes in the genetic makeup of a population come, over time, to lead to popula-
tions with quite di erent characteristics from the parent population (see Maynard Smith, 

). Other work has shown that processes of selection can appear to operate at the level of 
the group. eories such as those proposed by Sober and Wilson ( ) support the notion 
of a role for relationships between social environment and individual tness in profoundly 
social species such as humans. In a social species, behaviors that contribute toward survival 



        

and reproductive success may be determined as much by relations between members of 
the species (and by individual capacities to manage such relations) as by relations between 
individuals and their physical environments. All these developments provided substantial 
foundations for postulating that complex individual and social behaviors such as language 
and music, as well as the mental processes that underlie those behaviors, could pro tably be 
explored and understood in terms of evolutionary theory.

By the beginning of the last decade of the twentieth century, evolutionary psychology 
was coalescing as an identi able and signi cant strand of research within both psychology 
and evolutionary theory. At rst little attention was paid to music, but in  Steven Pinker 
produced an evolutionary treatment of music that relegated it to the status of evolutionary 
byproduct and that gained wide currency. In How the Mind Works, Pinker devotes  pages 
of his nal chapter to considering music, because, in his words, he wishes to consider a men-
tal faculty which “shows the clearest signs of not being” [an evolutionary adaptation] to set 
against examples of mental faculties that are self-evidently adaptive, such as language. Pinker 
starts from the premise that (p.  ) “as far as biological cause and e ect are concerned, music 
is useless,” noting that music is variable in its complexity from culture to culture, that while 
all tend to enjoy listening to music only a small subset of the population are practitioners, 
and that music communicates nothing but formless emotion. Hence music shows clear signs 
of being a “technology,” a human capacity developed and exploited for its own sake and at 
best evolutionarily neutral, rather than an adaptation. He suggests that this technology devel-
oped to exploit capacities that had arisen for largely adaptive reasons, claiming (p.  ) that 
“music is auditory cheesecake, an exquisite confection cra ed to tickle the sensitive spots of at 
least six of our mental faculties.” However, Pinker appears to subscribe to a simple version of 
the Western folk-theory of music as a commodi ed set of complex sound patterns produced 
by the few and consumed by the many simply for pleasure, rather than as the complex and 
socially signi cant interactive medium that it is and has been both in the West and in other 
cultures, places, and times. is unacknowledgedly ethnocentric treatment of music e ec-
tively nulli es the value of his discussion of its relationship to evolutionary processes.

Subsequently, another prominent evolutionary psychologist, Geo rey Miller, presented 
an alternative evolutionary psychological account of music quite at variance with that of 
Pinker. For Miller, music constitutes a medium that is well suited to demonstrate the “pro-
tean,” unpredictable and creative, properties of an individual, properties that are selectively 
advantageous and hence desirable in the determination of mate-choice. Music is well suited 
to make manifest such properties as it combines (Miller, , p.  ) “ritualised rules of 
tonality, rhythmicity, melody and harmony and protean intentions and variations.” Hence 
protean individuals might well advertise their creative assets in musical display. Miller (in 
Wallin, Merker and Brown, ) seeks to support this argument by reference to a range of 
Western musical examples (including Jimi Hendrix) claiming that the sexual opportunities 
a orded by rock-star status are in line with the predictions of his theory. Although music 
is certainly used for courtship in most, if not all, societies, its roles are always more multi-
farious. Moreover, Miller’s theory would predict that musical ability should exhibit, or at 
least should have exhibited, a signi cant sexual dimorphism. While this would be di cult 
to ascertain in our predecessor species, it is not the case with modern humans; while musi-
cal roles are o en sexually di erentiated, in most cultures musicality appears to be equally 
exhibited by both males and females. If anything, the manifestation of musicality that is 
perhaps most culturally widespread, in the form of the use of protomusical and musical 



         

forms of interaction between caregiver and infant, is primarily evidenced by females (see 
Dissanayake, in Wallin et al., ). Moreover, as Fitch ( ) points out, the precocious 
capacities of human infants in music perception would suggest that musicality is a trait that 
is unlikely to have been sexually selected for, given that such traits tend to emerge only in 
sexual maturity in other species.

In contrast to the positions of both Miller and Pinker, the majority of recent evolution-
ary treatments of music have focused on its e ects at the level of the group; music is viewed 
as having, and as having had, e ects on intergroup and intragroup interaction, which are 
conceived of as having had evolutionary consequences. Hagen and Bryant ( ) propose 
that group musical displays allow groups to indicate to each other their cohesion and stabil-
ity, a ording groups which can engage successfully in such displays a means of deterring 
other, more fragmented, groups from attempting to compete for scarce resources. Merker 
(in Wallin et al., ) proposes a similar putative role for music as an indicator of coali-
tion strength. Brown ( ) acknowledges music’s prospective role in intergroup relations 
but emphasizes its functionality within groups. He develops the notion of music as e ca-
cious at the level of the group, suggesting that music typically acts at to in uence behaviors 
at the group level. He suggests that music acts to reinforce cooperative behavior within the 
group by means of group ritual activities, promoting a sense of “groupishness” that is likely 
to enhance prospects of group survival in addition to being e ective in situations of inter-
group con ict.

is focus on music’s signi cance in promoting cooperative, within-group, behaviors, is 
mirrored by others. Kogan ( ) views music as signi cant in human evolution by virtue of 
its embeddedness in social interaction and its e ect of the formation of group identity, as does 
Dunbar ( ), who suggests that its primary e ect is in the consolidation of group bonds. 
Mithen’s ( ) extensive treatment echoes Brown (in Wallin et al., ) in presenting a view 
of music and language as having common origins and in suggesting that music had an evo-
lutionary e cacy in the formation of social bonds. Mithen concludes, however, that music is 
no more than an atavistic relic that may have been functional for earlier species of hominins 
but whose functions have come to be usurped by language (a view that contrasts signi cantly 
with that of most ethnomusicological evidence—see Clayton, Chapter , this volume).

In a series of publications Cross (see, e.g., Cross, , , ) also subscribes to the 
notion that music has a bonding e ect, but suggests in addition that music, by virtue of its 
polyvalent signi cances, can contribute positively to individual tness within the group by 
facilitating communicative interactions that, were they to be conducted linguistically, might 
give rise to con ict, a view also presented in Morley ( ). Whilst proposing that music may 
have an impact on individual tness outside social contexts by virtue of its “metaphorizing” 
powers (Cross, ), Cross notes that music’s powers of entrainment, together with its “ oat-
ing intentionality,” render it an extremely e cacious communicative medium in managing 
situations of social uncertainty (Cross, ; Cross and Woodru , ). Hence music can be 
regarded as possessing attributes that complement those of language, and it can be postulated 
that music and language are likely to have coevolved as complementary aspects of the human 
communicative toolkit, di erentiated only by the degree to which they are capable of specify-
ing meaning unambiguously (see also Cross and Tolbert, Chapter , this volume).

Dissanayake (in Wallin et  al., ) takes a rather more constrained notion of the 
“group” that might have constituted the matrix for the evolution of human musical-
ity: the mother–infant dyad. In alignment with the views of Trevarthen ( ), she views 
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infant-directed speech (see Trehub, ), the infant’s responses, and the kinesthetically 
interactive context of mother–infant communication as forming protomusical behaviors 
that are oriented toward the (co)regulation of emotion, as well as forming the basis for the 
infant’s acquisition of prosodic, phonemic, and social competence. In this her proposal is in 
line with that of Falk ( ), who suggests that complex, vocal and gestural mother–infant 
interactions of the type that can be categorized as motherese are an evolutionarily adaptive 
response to the emergence of bipedalism, at around the time of the chimp–hominin split 
(c. –  million years ago).

M   E —T  E

ese diverse evolutionary perspectives on music suggest that it can fruitfully be explored 
in terms of contemporary evolutionary theory. e evidence would suggest that music has a 
signi cant role in human behavior—that it is functional—and that it is distinguishable from 
other domains of human behavior. e latter point suggests that music may have a distinct 
evolutionary track record, and its functionality implies that it may have been evolutionarily 
adaptive in the emergence of the human species (or at least, exaptive—that is, arising only 
as a consequence of the independent prior emergence of some adaptive capacity but having 
an impact on evolutionary tness). is begs the questions of when might the capacities for 
music have arisen, and how they came to arise. In order to explore these issues we must turn 
to the archaeological evidence.

Music—and indeed, sound—in prehistory has received little attention in the archaeo-
logical literature (see Blake and Cross, ). Nevertheless, several remarkable artifacts 
that are unambiguously musical instruments—pipes or utes—have been found in south-
ern Germany at Geissenklösterle (Hahn and Münzel, ), and Hohle Fels and Vogelherde 
(Conard, Malina and Münzel, ), and in southern France at Isturitz (for a comprehensive 
interpretation and contextualization of the Isturitz and Geissenklosterle nds, see D’Errico 
et al., ). e earliest of these instruments dates from around ,  BP, more or less 
coinciding with the arrival of modern humans in Europe. As D’Errico et al. ( ) comment, 
these artifacts are extremely sophisticated, exhibiting subtle design features that are analo-
gous to those found in historic wind instruments; the time, e ort, and expertise devoted 
to their manufacture must have been considerable and suggests that music was likely to 
have been of considerable importance to a people who had just come to inhabit a new and 
potentially threatening environment. e use of musical artifacts will have been preceded by 
the expression of musical capacities by voice and body, and would appear likely to have an 
ancient provenance. e ubiquity of music in native American and Australian societies in 
forms that are not directly relatable to historic Eurasian or African musics strongly suggests 
that modern humans brought musicality with them out of Africa. If this is the case we must 
look to evidence that will enable us to identify the time-depth of the capacity for music, or 
perhaps of di erent subcapacities that make up human musicality, which means turning to 
the prehistoric human fossil record.

A brief account of stages in human evolution might be useful at this point. e hominin 
(human) lineage last shared a common ancestor with chimpanzees and bonobos some –  
million years ago (mya). e earliest unambiguous members of the hominin line are found 



         

in Africa: Ardipithecus ramidus, at between  and .  mya, and a range of Australopithecus 
species, from around .  to .  mya). Both lineages were morphologically much more simi-
lar to chimps than to modern humans (having similar-size brains at <  cc), and can be 
inferred to have had lifeways that closely resembled chimps, though australopiths were at 
least partially bipedal, and recent evidence suggests that they may have made and used stone 
tools (Kivell et al., ). e homo line appears with Homo habilis/rudolfensis (c. . – .  
mya) and Homo ergaster or erectus (c. . – .  mya), the latter line having a body build simi-
lar to modern humans and possessing brains of at least double the size of the australopiths; 
both H. rudolfensis and H. ergaster certainly made stone tools, the latter making objects of 
some sophistication. H. heidelbergensis (despite the name a predominantly African species, 
from around .  to about .  mya) shows a considerable increase in brain size (to around 

 cc), and evidence of complex lifeways, including the making of nonlithic artifacts such 
as wooden spears. is last species was the ancestor of both H. neanderthalensis, a mainly 
northern, highly cold-adapted, species (c. . – .  mya) and H. sapiens, who appear rst in 
Africa some ,  years ago. Modern human genetic makeup derives overwhelmingly 
from African H. sapiens, with small and geographically local admixtures of H. neandertha-
lensis and (probably) erectus as represented in the Denisovan fossils (see Stringer, ).

e fossil record from which we are able to construct this lineage of species suggests 
strongly that musicality does not emerge as a full-blown capacity, but rather that subcompo-
nents of that capacity emerge at di erent times and probably in response to di erent selec-
tion pressures. Australopiths had funnel-shaped chests (as do chimps), which do not permit 
su ciently ne control over phonation to make the subtly di erentiated vocal sounds that 
would be required of music. Only with H. ergaster does the barrel-shaped chest of modern 
humans arise (Frayer and Nicolay, in Wallin et al., ), hence only with this species can 
we postulate the emergence of a capacity for control of ne-grained vocalizations (see also 
Morley, ). However, it is only with H. heidelbergensis, around .  mya, that vocal and 
auditory capacities characteristic of modern humans can unambiguously be claimed to be 
in place (Martinez et al., ). By contrast, the dating of the emergence of a capacity for 
entrainment, which appears central in musical behavior, is highly debatable. As mentioned 
above, it has been postulated that amongst extant species, a capacity for entrainment is spe-
ci c to humans (Bispham, ; Patel, ). If this is so then the capacity to entrain must 
have arisen at some point in the hominin lineage over the last –  million years, but at pre-
sent we can be no more speci c than that.

In view of the close link between music and social behavior, the dating of the emergence of 
a capacity for complex sociality is also relevant to the question of music in human evolution. 
A variety of species, particularly primates, exhibit complex social behaviors, but as Foley 
( ) notes, none appears to be as socially exible and inventive as humans and, probably, 
our immediate ancestor species. Given the likely continuity in lifeways between chimpan-
zees and australopithecines, it seems that a complex capacity for sociality comparable to that 
of modern humans is unlikely to have predated H. rudolfensis or ergaster. It is probable that 
only with the appearance of H. heidelbergensis, with a brain size in the (low) modern human 
range and some evidence for behavioral complexity of a di erent order from H. ergaster, 
that the modern human range of complex social behaviors began to emerge. However, it is 
only with the arrival of modern humans that we nd clear evidence for symbolic behaviors 
(Henshilwood and Marean, ), which has been taken to indicate that only with mod-
ern humans do we see the appearance of something that would be recognizable as language. 



       

Overall, a reasonable initial hypothesis appears to be that many of the capacities for music 
emerge independently at di erent times in hominin evolution, but only with modern 
humans are we likely to nd an integrated capacity for music together with language, as sug-
gested by several researchers (including Brown, Cross, and Mithen). Whatever its precur-
sors, it seems that modern musicality has very ancient roots.

C   D   R

As should be evident, there is much about the relationships between human musicality and 
human evolution that remains unknown. If music is truly the product of distinct, and dis-
tinctly functional, human capacities, a better understanding of music in evolutionary terms 
should be of immense value in elucidating the signi cance and distinctness of music as cog-
nitive process and as social behavior. Much of what we know or infer is based on very sketchy 
evidence, and there is immense scope for empirical exploration. As Stevens and Byron note 
in Chapter  in this volume, most of the research on which our understanding of the univer-
sals of music processing is rooted in Western cultural practice and based on the responses 
of Western-encultured or formally trained participants. ere is a pressing need to extend 
the scope of research on music cognition into non-Western musical domains. Similarly, eth-
nomusicological evidence, and the success of music as a therapeutic medium, suggests that 
music has profound e cacy in social context; research is urgently required that explores the 
cognitive and socially interactive correlates of that e cacy. Indeed, research into music as 
interactive behavior in its own right is very much in its infancy. While a number of stud-
ies have explored musical interaction between formally trained Western musicians, and a 
few are beginning to investigate interaction amongst non-Western musicians (see Clayton, 
Chapter , this volume; also Moran, ), very little empirical research into either the 
generic foundations of musical interaction (though see Himberg, ), or into musical 
interactions amongst encultured rather than formally trained participants, has been con-
ducted (though see Hawkins, Cross and Ogden, ).

One large-scale research program that has aimed to identify key components of musical-
ity in ways that might shed light on relationships between music and evolutionary process 
is that conducted by Peretz and her collaborators (see, e.g., Peretz, ), which has sys-
tematically sought to explore the nature, distribution within the population, and, recently, 
genetic provenance of the condition known as “amusia”: the incapacity to process musi-
cal information coherently. It appears that this condition is associable with an inability to 
process ne-grained pitch structures and relationships and that it is independent of de cits 
in other domains such as language and hence proper only to music (though see Hausen, 
Torppa, Salmela, Vainio and Särkämö, ; Patel, Wong, Foxton, Lochy and Peretz, ). 
However, as with other studies that seek to explore any identi able genetic bases for musical-
ity (see, e.g., Pulli et al., ), the vast majority of research has been conducted in listening 
tests using Western-encultured participants and musical materials that conform to Western 
common-practice musical principles. As the issues addressed in this chapter and in those of 
Stevens and Byron (Chapter ), and of Clayton (Chapter ), should make clear, it is impera-
tive for the cognitive sciences to engage with music in all its cultural diversity in order to 
begin adequately to understand the nature of human musicality.



         

Moreover, as noted above, we know very little about the extent to which aspects of human 
musicality may be shared with other species. We have very little concrete evidence concern-
ing the cross-speci c generality of many capacities that appear central to human musical-
ity, such as the capacity to entrain, or to di erentiate between complex sonic and gestural 
structures, or to use complexly patterned sound and gesture to mediate interactions. ere 
are very substantial ethological literatures (dealing with, for example, interindividual and 
social functions of bird song, and sonic communication amongst primates), as well as a few 
studies of animal behaviors in the presence of music (for an excellent overview see Rickard, 
Toukhsati and Field, ). However, these require to be explored and extended in the light 
of questions concerning possible continuities between the capacities of nonhuman animal 
species and human musicality that are raised by an evolutionary perspective on music.

Over the last few years there has been a signi cant increase in the amount of attention 
devoted to the relationships between music and evolutionary theory. is chapter can only 
provide a sketch of the eld, but those interested to know more should certainly explore 
Darwin ( ) as well as the volume edited by Wallin et al. ( ) and the  special issue 
of Musicae Scientiae devoted to music and evolution. A more extended treatment of many of 
the issues raised in the present chapter is given in Cross ( ).
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I

M —those temporally structured human activities involving the production and percep-
tion of sound organized in patterns that can acquire nonlinguistic meaning—is apparently 
present in all human cultures cross-culturally and historically (Nettl, ). However, this 
universality disguises the striking di erences between musics from di erent cultures; some 
musical cultures avoid logarithmic pitch relations (Will and Ellis, ), some musical cultures 
include dance in their de nition of music, while the Islamic call to prayer, which sounds like 
music to educated Westerners, is generally not de ned as music by the people who grow up 
hearing it (Nettl, ). e diversity of music from di erent cultures is a challenge to psycholo-
gists who seek to discover general mechanisms in how humans come to know the world. What 
is it that a commuter listening to a Mahler symphony through white earbuds shares with people 
participating in the performance of dance-songs in the Lirrga genre in Wadeye in Australia’s 
Northern Territory? It is the aim of this chapter to: (a) consider the psychological processes 
involved in music perception and cognition, (b) discuss the problems inherent in psychological 
research which limits our ability to accurately discern universality, (c) detail the various psy-
chological and neural processes that likely play a role in the human experience of music in gen-
eral, and (d) emphasize the need for investigating diverse samples, settings, and stimuli.

T  WEIRD   M  
P  R

It is unclear whether genes are capable of “programming” something as complex and 
multifaceted as music. As a result, there is debate in music psychology about whether 



      

musical behavior is the result of domain-speci c modules (e.g., Peretz and Coltheart, ) 
or domain-general cognitive processing (e.g., Huron, ) and there is disagreement about 
which evolutionary processes, if any, are behind the development of music in humans (e.g., 
Changizi, ; Cross, Chapter , this volume; Huron, ; Miller, ; Pinker, ). One 
reason why it is di cult to decide between these theories is we have a limited understanding 
of what is universal in music and, relatedly, a limited understanding of whether the evidence 
supporting these various theories is based in universal aspects of music. A further problem 
arises from limitations of psychological research especially regarding the di erent experi-
ences of music perception and cognition, cross-culturally.

Most research in music perception and cognition uses a participant pool of rst-year 
undergraduate psychology students, conservatoire students, and sta  at universities in rich 
countries with European cultural backgrounds. Such participants have been described as 
WEIRD, where WEIRD is an acronym for Western, educated, industrialized, rich, and dem-
ocratic (Henrich, Heine and Norenzayan, ). When the stimuli used in such research are 
“impoverished,” it is generally assumed that the di erences between such participants and 
people from other cultures are minimal. For example, research on musical timing generally 
asks participants to make judgments about simple beats that lack melodic or harmonic varia-
tion. Because these stimuli are missing much of the culturally determined complex informa-
tion inherent in a Beethoven Symphony or a Balkan folk dance, the results of research using 
this kind of impoverished stimuli are implied to be universal (e.g., Large and Jones, ).

However, the idea that basic, seemingly nonculture-speci c tasks are accessing universal 
processes is problematic. Even basic ndings from perception research taught in most rst-
year courses (e.g., the Müller-Lyer illusion, in which lines of the same length are perceived 
as being of di erent lengths due to the presence of contextual visual information) appear 
to have less psychological reality for people from African cultures (Segall, Campbell and 
Herskovits, ).

ere is an awareness that cross-cultural research is vital for improved knowledge in the 
discipline of music psychology (e.g., Barwick, ; Cross, ; Huron, ; Stevens, ), 
and recent research has increased our knowledge of whether standard ndings in music psy-
chology apply cross-culturally. However, it is important to emphasize that modern Western 
modes of music perception and performance are cross-culturally and historically unusual.

Firstly, before recording technologies, listening to music required being in the immediate 
presence of a performer. Various cultures see music as a communal experience, involving 
physically participating in the music by dancing, clapping, or singing (Nettl, ). Secondly, 
Western tonal music—from Bach to Beyoncé—is structured harmonically and rhythmically 
in ways that are atypical cross-culturally and historically. For these reasons, we encourage 
researchers to test their hypotheses and ndings in a culturally sensitive manner in a diverse 
range of people (see Barwick ( ) for a guide to recording music in diverse settings); such 
research will likely provide insight into the nature of music processing in general.

T  L  P   U   
F   M

On logical grounds, a search for universal features of music itself is problematic in that it 
relies on documenting de nitive generalities rather than particular instances. While a 



          

particular feature may be widespread, such as discretized pitches, one exception counters 
universality and exceptions may exist without having been documented. Anthropologists, 
ethnomusicologists, and music psychologists have discovered enough variation between 
musical cultures to demonstrate that very few musical features are universal. For example, 
the organization of tones in North Indian classical music, North Sami Yoiks, and Western 
tonal music is hierarchical whereas tones in Balinese gamelan music and some minimalist 
music are cyclical. e temporal dimension of music may be free and unmeasured, may be 
metered, or may involve multiple meters simultaneously. Pitches may or may not be dis-
cretized, are not necessarily octave based, and mappings to space may relate to height or to 
thickness. us, instead of documenting similar features of musical cultures, as Brown and 
Jordania ( ) have done recently, we take an approach suggested by Harwood ( ) and 
Meyer ( ) that prioritizes the psychological processes involved in music perception and 
cognition over the features and content of musical stimuli.

e rest of this chapter analyzes various aspects of music processing for which there is at 
least some probability of universality (although the logical problem of universality remains). 
To date, research on music processing in non-WEIRD populations is scattered and incon-
clusive. Nonetheless, there is evidence for similarities in the ways that music is used cross-
culturally (see Clayton, Chapter , this volume) and thus similarities in the ways that music 
is processed cross-culturally, especially regarding higher-order cognitive processes and pro-
cesses related to movement, learning, and memory.

P  P   G  
 S

A person listening to any stream of auditory information—a song or a speech—has to use-
fully group that information into a coherent series of events and sequences. is grouping 
and segmentation occurs in most sensory modalities, and is likely to be a basic property of 
the mammalian nervous system. e perceptual organization principles used to do this are 
likely universal.

In Western tonal music, a variety of di erent cues contribute to information being per-
ceived as part of the same event or stream, including pitch distance (Bregman, ), timbre 
similarity, temporal proximity, and amplitude similarity (Deutsch, ). At the level of seg-
mentational grouping, there may be a preference for musical elements that are grouped cor-
rectly, though what is de ned as correct grouping may be culture dependent. Experiments 
investigating segmentation of Western tonal music in - and ½-month-old infants have 
shown that infants prefer correctly segmented pieces with relatively long notes and down-
ward pitch contours, over incorrectly segmented pieces (e.g., Krumhansl and Jusczyk, ). 
Grouping principles are candidates for investigation in broader musical contexts (e.g., 
Nan, Knösche and Friederici, ;Yoshida et al., ). e particular cues identi ed by 
Bregman ( ) and Deutsch ( ) may or may not be universal—but it is likely that the 
processing of acoustic information into events and sequences is universal; grouping likely 
aids encoding and storage in memory, enables an understanding of new material, and facili-
tates transmission to others.

Some evidence for the presence of grouping principles, cross-culturally, comes from 
how ethnomusicologists have used di erent melodic contour shapes (e.g., arch shapes) 



      

to categorize di erent kinds of melodies from a culture into di erent kinds of song (e.g., 
Kolinski, ), and to compare cultures based on their use of di erent kinds of melodic con-
tours (Lomax, ). As melodic contour is a musical segment comprising grouped events, 
the presence of typical melodic contours suggests that this grouping is occurring in other 
cultures. at Aka Pygmy musicians are able to discriminate between melodies on the basis 
of melodic contour (Arom and Fürniss, ) further suggests that these grouping princi-
ples, at the level of contour, may be universal.

P   M  T   T

Music’s function, cross-culturally, is o en related to group bonding and synchronizing—
people moving together in time. erefore, processes related to the discerning of temporal 
structure may be universal. Humans, without any formal training, are adept at synchroniz-
ing to a regular temporal event such as a beat or pulse (Large and Jones, ) and also adapt-
ing to changes in tempo (Repp, ); this adeptness is rare in other species (Patel, ).

However, there are problems in suggesting that “meter” is universal. Di erent cultures 
have di erent concepts of how music is structured temporally. For example, the Western 
concept of meter—featuring a particular hierarchy of strong and weak beats—is di erent in 
important ways to the West African concept of the beat (Magill and Pressing, ), and is 
di erent in important ways to the concept of the “tal” in North Indian (Hindustani) music 
(Clayton, ; Iyer, ). e result of these di erent conceptions is that listeners in di er-
ent cultures perceive the temporal structures in di erent ways; when musically untrained 
North Indian listeners listen to music, they infer tal whereas musically untrained Western 
listeners infer meter.

e presence of these culturally dependent ways of interpreting temporal information 
can be seen in di erences in how participants segment music from their own culture com-
pared to music from other cultures. For example, Drake and El Heni ( ) compared how 
Tunisian and French subjects synchronized tapping with music from those two musical cul-
tures. Participants tapped more slowly and with more hierarchical levels with music of their 
own culture than with music of an unfamiliar musical culture. Musicians and nonmusicians 
did not di er in a spontaneous synchronization task although musicians could synchronize 
with signi cantly more hierarchical levels. In another study, African and European melo-
dies were the experimental materials, to which African and European listeners tapped along 
(Toiviainen and Eerola, ). No di erences in tapping behavior of the two groups of listen-
ers were found in response to European melodies. However, the distribution of tap times and 
tapping consensus di ered in response to African melodies. European listeners had greater 
di culty synchronizing with African melodies that contained rhythmic motives similar to 
clave rhythm (a two-bar pattern with two accentuations in one bar and three in the other). 
Similar kinds of results have been found in – -month-old American and Turkish infant 
perception (Soley and Hannon, ), and Hannon and Trehub ( ) have proposed that 
there is a sensitive period in life when humans can acquire rhythmic expectations.

While the use of the speci c temporal concept used in the West—meter—is not a uni-
versal feature of music, what may be universal is the ability to acquire a concept of temporal 
structure like tal or meter, possibly during a sensitive period.
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e perception of temporal structures is likely to be the result of temporal entrainment pro-
cesses. Temporal entrainment occurs where two rhythmic processes interact with each other, 
eventually locking in to, or transiently moving in and out of, a common phase and/or periodic-
ity. Such processes play a role in speech production (Goldstein, Byrd and Saltzman, ) and 
joint action (e.g., Knöblich and Jordan, ), suggesting that entrainment is a domain-general 
mechanism. ese entrainment processes are likely universal in music perception and produc-
tion (e.g., Clayton, Sager and Will, ; Drake and Bertrand, ; Fraisse, ; see also Jones, 
Chapter , volume), and complex behaviors like chorusing and turn-taking may be based in 
these processes (Phillips-Silver and Keller, ). Large and Jones ( ) argue that entrainment 
occurs when neural oscillators entrain to external events such as meters or rhythms. Because 
this entrainment process may underpin temporal perception, periodic events (i.e., repeating 
rhythms, meter) facilitate the e cient allocation of limited attentional resources, and make 
synchronization activity (e.g., tapping along or musical activity) more accurate.

Importantly, such synchronization is not always based on periodic meters. Nonperiodic 
meters are common cross-culturally. “Free rhythms” such as the Indian alap, Turkish taksim, 
or Baroque harpsichord fantasia, are improvised and unmetered, while music with accel-
erating rhythms is found in Japanese Gagaku music and Tibetan monastic music (Huron, 

). e aksak meters (e.g., + + ) of Bulgarian dances (Moelants, ) and African 
rhythms are not based on simple periodic meters. erefore, any posited universal entrain-
ment process must also be able to account for those elements of nonperiodic temporal struc-
ture that are predictable; for example, a listener might entrain to the median period length 
(Barnes and Jones, ).

P   B  M  
 M —E  R

Just as some music makes us move, some music also moves. Music can be part of devo-
tional, ritual, or social activity, a moderator of mood, a distractor, or can be composed and/
or improvised as art of entertainment. e power of music to elicit emotion is subject to the 
individual and the context. While in Western pop culture, music is sometimes called a “uni-
versal language” of the emotions, research suggests that the way that music evokes emotions 
is complex and subject to cultural di erences. Although people from one culture appear to 
be able to perceive some emotions in music from other cultures based on acoustic cues like 
tempo, complexity, and loudness (Balkwill, ompson and Matsunaga, ; Fritz et al., 

), some research suggests that listeners are more accurate at labeling emotions from 
familiar cultures (Fritz, Schmude, Jentschke, Friederici and Koeslch, ; Laukka, Eerola, 

ingujam, Yamasaki and Beller ). One illustration of this e ect of culture can be seen 
in people who grew up with exposure to two musical cultures—the “bimusical.” For exam-
ple, listeners with signi cant exposure to both Indian and Western traditions were able to 
accurately judge musical tension points and had good recognition memory for music from 
both cultures; in contrast, the “unimusical” were signi cantly better at doing these tasks 
with music from their own culture (Wong, Chan, Roy and Margulis, ; Wong, Roy and 
Margulis, ). Moreover, Wong and colleagues argue that the e ect of bimusicalism on 



      

the brain is not simply additive but that the neural responses in monomusical and bimusical 
listeners di er qualitatively (Wong et al., ).

Nonetheless, while there are cultural and contextual di erences, it is likely that, as Huron 
( ) hypothesizes, music “hijacks” emotional processes in similar ways cross-culturally. 
Bearing in mind the importance of context and listener experience in emotional response, a 
starting point for future cross-cultural studies can be found in Juslin and Väst äll’s ( ) the-
ory of six mechanisms in emotional response to music: brain stem re ex, evaluative condition-
ing, emotional contagion, visual imagery, episodic memory, and musical expectancy. Evaluative 
conditioning acknowledges a relational view of emotion and listener perception where emotion 
is not in the music but a relation in which music and listener stand to one another. Conditioning 
highlights the associations that may be acquired, say, between a particular pattern of sound, 
such as the falling minor third interval (Curtis and Bharucha, ), and common associa-
tions with and responses to it. Musical expectancy appears to play a role not only as one aspect 
of musical memory but also in emotional response to music. inking and feeling are closely 
linked in music (Cross, ; Meyer, ), as in other domains (e.g., Damasio, ).

L -T  M  P  
 M : E  E   

 I  E

Humans make use of a variety of long-term memory processes, from declarative memory to 
various forms of procedural memory (Squire, ). Our experience of music is moderated 
in a variety of ways by these long-term memory processes, and this moderation is likely to 
involve a universal form of music processing.

Most obviously, the experience of involuntary musical imagery (INMI)—songs getting 
stuck in our heads—occurs when long-term memories of familiar music involuntarily enter 
consciousness. is appears to be very common, at least in WEIRD populations; . % of 
a large Finnish sample claimed to have experienced INMI (Liikkanen, ), while a study 
using probe-caught experience on a sample of Australian undergraduate students found 
that, when contacted, participants claimed to be experiencing INMI % of the time (Byron 
and Fowles, ). However, it is possible that the experience of INMI indicated by these 
studies is strongly in uenced by Western cultural practices; if people from other cultures 
experience INMI, it may well occur in profoundly di erent ways.

Additionally, long-term memory processes in uence our perception of music at an 
implicit level, that is, without conscious awareness. For example, emotional response is inti-
mately connected with the listener’s prior experience, learning, preferences, and expecta-
tions. For these factors—which are based on events that occurred in the past—to in uence 
our emotions, some long-term memory processes must be present.

Melodic Expectations

A piece of music in a familiar genre generates expectations based on implicit knowledge 
about common features of the genre; variations in how these expectations are met or violated 
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are important in determining emotional and aesthetic response to music (Meyer, ; 
Tillmann, Bharucha and Bigand, ). In Western tonal music, musical expectations are 
shaped by rhythmic or metric structure (Large and Jones, ), tonal and harmonic struc-
ture (Creel, ; Schmuckler, ), and melodic structure (Cuddy and Lunney, ).

Some research has examined melodic expectations in music from di erent cultures. 
Analyses of classical and folk music from di erent cultures indicate that statistically small 
intervals predominantly descend and large intervals ascend (Vos and Troost, ). ere 
is a tendency, for example, for large intervals to ascend in Chinese folk songs, traditional 
Korean music, Australian Aboriginal music, Ojibway, Pondo, Venda, and Zulu songs 
(Huron, ). Schellenberg ( ) found that expectancy principles such as “pitch proxim-
ity”—that a second pitch following a rst pitch is likely to be close in pitch—and “pitch rever-
sal”—that listeners expect the direction of the melody to reverse—successfully predicted 
response patterns regardless of the musical style, or the formal music training, and cultural 
background of American and Chinese participants, suggesting that listeners are sensitive 
to melodic expectations in European folk songs and Chinese pentatonic songs. Similarly, 
statistical models of melodic expectations appear to account for the di erences between 
how people from American, Finnish, and North Sami cultures perceive an indigenous music 
of the Scandinavian Peninsula, the North Sami yoik, which is distinct from Western tonal 
music (Krumhansl, ; Krumhansl et al., ). In a study of recognition memory, inter-
nalized cultural knowledge has been shown to include musical expectancies when listen-
ers experience an unfamiliar musical scale system (Curtis and Bharucha, ). Warranting 
investigation in other cultures, these ndings nonetheless suggest that melodic expectations 
are universal in music cognition, insofar as music is melodic.

Statistical Learning of Musical Structures

Acquiring musical expectations is likely to be underpinned by statistical learning (e.g., 
McMullen and Sa ran, ). Abstract, implicit knowledge of musical structures and con-
ventions is acquired by infants and children through mere exposure to a particular musical 
environment (Bigand, Poulin, Tillmann, Madurell and D’Adamo, ). Some people explic-
itly learn the musical theory of their culture but most people acquire knowledge of musical 
structures and conventions through incidental exposure to the environment. Huron ( ) 
posits that implicit, statistical expectations are linked directly to emotional response, eliciting 
basic neurobiological responses. It is likely that statistical learning of the musical structures 
and conventions of a culture is a universal process for a human growing up in that culture.

e process of learning via exposure is evident in descriptions of the performance of 
Australian Aboriginal song. For example, Barwick ( ) discusses the way rhythmic mode 
in Church Lirrga songs of Wadeye in the Northern Territory is brought into relief by the juxta-
position of songs with di erent tempos: “ e pairing of items in di erent tempo bands is one 
of the main ways in which learners become aware of the importance of this dimension of per-
formance” (p.  ). e pairing of slow and fast songs is commonly found in northern Central 
Australia and the Kimberleys (Barwick, ). Barwick ( ) alludes to the complexity of 
dimensions, relations, and interrelations that are learned by an Aboriginal song leader:

in addition to the mass of geographical and mythological detail to be mastered, leading a per-
formance requires a high degree of sophisticated musical awareness, an awareness that is not 



      

taught directly, as in western educational practices, but is rather arrived at and internalized 
through repeated acts of performance.

(Barwick, , pp.  – )

In a laboratory setting and within an experimental session, the incidental or implicit learn-
ing of unfamiliar nonmetrical auditory patterns has been demonstrated (Schultz, Stevens, 
Keller and Tillmann, ). Listeners familiar with Western tonal music have been shown 
to develop expectations for new scales (Creel and Newport, ; Loui, Wessel and Hudson 
Kam, ), unfamiliar Indian music (Demorest and Osterhout, ), and melodies com-
posed in the style of Balinese Gamelan (Stevens, Tardieu, Dunbar-Hall, Best and Tillmann, 

).
If there are shared statistical distributions in the structure for speech and music within 

a particular tradition and for emotional expression across di erent cultures, and humans 
acquire knowledge of such statistics or environmental regularities, then there will be simi-
larities in responding to emotion expressed vocally in music and speech of di erent cultures. 
Statistical similarities in the structure of speech tone and musical tone have been demon-
strated by Han, Sundararajan, Bowling, Lake, and Purves ( ) and in expression of emo-
tion in Eastern and Western music (Bowling, Sundararajan, Han and Purves, ).

Statistical structures may well be widespread but this does not guarantee universality. 
Research into infant speech and music perception reveals potentials rather than absolutes in 
perception. Infants display openness to perceptual possibilities such as phonetic contrasts, 
musical tunings, and musical rhythms. With exposure to a particular environment, poten-
tials narrow and perception becomes attuned to or constrained by the culture-speci c regu-
larities and conventions (statistical structures, probabilities) of that environment. Referring 
to language, Werker and Tees ( ) noted that infants start out as universal listeners and 
become language-speci c listeners. Similarly, we propose that universality lies in the pro-
cesses of music perception and cognition and, as Fritz ( ) argues and as statistical models 
(e.g., Krumhansl, ) demonstrate, there are various regularities to which we may become 
attuned. Some regularities may be more widespread than others. And for the bimusical, 
attunement is in uenced by immersion in two di erent musical environments (Wong et al., 

).

C

In this chapter, searching for universal features of music itself has been indicated as 
unproductive. Given contextual and cultural in uences and the dynamic nature of cul-
ture, there will always be points of relativism. e “dock-in” model of cross-cultural 
perception (Fritz, ) proposes that di erent music cultures intersect and dock-in to 
features that are universally perceived and also display culture-speci c features that must 
be learned. Along similar lines, we have argued that what is universal about music is not 
the presence of, say, octaves or discrete pitches, but instead the basic, domain-general 
processes of perceptual grouping, temporal entrainment, musical expectations, and sta-
tistical learning.



   

More research is needed that draws on diverse samples of listeners and/or performers, and 
varied musical materials and settings, including investigating the generality of the processes 
proposed here. ere are various exemplary approaches on which to draw. For example a 
fugue by J.S. Bach, a varnum from the South Indian Carnatic tradition by Manabuchavadi 
Venkatasubbaiyer, and an anonymous traditional Balinese dance composition have been 
analyzed from the perspective of temporal augmentation (Tenzer, ). Tenzer’s knowledge 
of each of the musical forms enabled such an analysis. Pressing’s ( ) identi cation of iso-
morphisms in pitch and rhythm across cultural forms is similarly inclusive. Experiments 
that involve full factorial combinations of cultural materials and listeners can be informa-
tive (e.g., Curtis and Bharucha, ; Eerola, Himberg, Toiviainen and Louhivuori, ; 
Laukka et al., ). e study of performance is signi cant for cross-cultural research (e.g., 
Doğantan-Dack, ) and the burgeoning eld of cultural neuroscience may also have a 
role to play (Ambady and Bharucha, ; Han et al., ).

Interdisciplinary research has the potential to deconstruct knowledge and identity 
which is then recon gured into new forms of knowledge and action (Hall et al., ; 
Stevens, ). Studies need to “maintain the integrity of the real-life situations [they are] 
designed to investigate, be faithful to the larger social and cultural contexts from which 
the subjects come, and be consistent with  … participants’ de nitions” (Cole, , p. ). 
Interdisciplinary research that knits together the concerns and methods of the cognitive sci-
ences with those of social psychology and cultural anthropology, and that involves diverse 
materials, tasks, and cultural groups, is essential for explanatory and inclusive theories of 
music cognition, perception, and production.
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Mus ic a nd Meaning

    

I

W  do we mean by “meaning”? When we say that something has “meaning,” we are claim-
ing that our original something points to, or is attached to, or can be used to infer the exist-
ence of, some other thing beyond itself. Some sort of relationship exists between our original 
entity or event and something beyond itself. Vernacularly, our original something has sig-
ni cance. Another simple way of putting it is that our original something refers to something 
else beyond itself. When we engage with music, we tend to feel that it has signi cance; it 
appears to mean something, even if that meaning is entirely personal to us. And when we 
look at the ways in which music has been theorized and explored, the issue of musical mean-
ing is o en central, particularly when music is being explored in its social context (see Feld 
and Fox, ). But while music may have signi cance, by comparison with language it is 
very di cult to say what it is that music refers to, or indeed, whether music refers to anything 
else at all.

Contemporary methods of approaching the question of musical meaning have been 
shaped by a range of theories of meaning. Some theories hold that music is a species of art, 
which can only be understood as a phenomenon that is not susceptible to analysis in terms 
of general and formally expressible principles. Such theories tend to be predicated on the 
notion that recent and contemporary Western conceptions of music—in which music is pro-
duced by specialists for aural consumption by the many—are representative of music as a 
generic human phenomenon. Alternative views are found in literatures that aim to explore 
music as a social phenomenon (whether in Western or non-Western contexts), which tend 
to be pluralistic in the frameworks that they apply to articulate their understandings of 
meaning in music, drawing on semiotic, sociological and anthropological theories of mean-
ing. Some in uential theories that have emerged within analytical philosophy and that are 
prevalent in the study of linguistics seem to imply that meaning cannot properly be consid-
ered a property of music. In these theories meaning is held to be a property only of (formal) 
systems that are capable of embodying two types of meaning relation, reference and sense 
(see below), and that are thus capable of articulating complex propositions that are de nable 
as true or false. e chapter will present an overview of theories of meaning that have been, 
and that may be, applicable to investigating music, particularly its cognitive dimensions.



     

T   M

Philosophers and logicians have devoted much attention to the problem of meaning—to 
analyzing how it is that something means. In general, they have focussed on meaning as it 
appears manifested through language. eir ideas, particularly in the form of theories of 
semantics, have tended to dominate conceptions of meaning within philosophy and within 
most sciences. Semantic theories generally aim to account for the relationships between the 
phenomena that constitute the objects of meaning and the expressions and sets of expres-
sions that are used to articulate meanings.

One of the strongest in uences on the development of recent and contemporary theo-
ries of the semantics of language has been the work of Frege, who wrote at the end of the 
nineteenth century. Frege suggested that there are two necessary aspects of meaning that 
must be considered in any analysis; these he called reference and sense. Roughly speaking, 
the reference of a term is that which it denotes—that phenomenon in the world onto which 
it can be mapped. Its sense derives from the ways in which that original term relates to other 
terms that are interpretable as capable of bearing similar kinds of meanings. To give Frege’s 
classic example, the expressions “Morning Star” and “Evening Star” have the same single 
reference—the planet Venus. But their senses di er in an obvious way, in that the sense of 
one is “the star that appears in the morning,” and that of the other “the star that appears in the 
evening.” e senses of the two expressions arise by virtue of the meanings of the terms that 
are used to articulate them within the language system.

Hence in this view meaning is a consequence of the capacity of terms within a system to 
refer and at the same time be bounded by their relationships to other terms within a system 
of terms such as a formal logic (or a language when it is interpreted as having features of 
the same type as those of a formal logic). ese features enable terms within the system to 
be used to articulate propositions that may be evaluated as true or false—that have deter-
minate truth values. Only in such systems can complex propositions be expressed and can 
their meaning be fully accounted for in terms of the elements that make up the complex 
propositions; only such systems have the capacity for compositionality, that of expressing 
semantically decomposable propositions. It has been suggested that only formal semantic 
theories founded on Frege’s ideas, such as those of Montague or of Tarski, constitute “genu-
ine theories of meaning” (Scruton, ). While these types of theories do not seem particu-
larly pertinent to music (particularly in view of the di culty that the ideas of reference, and 
of compositionality, pose for music), they are nonetheless highly relevant in that they have 
underpinned the development of theories of meaning throughout the twentieth century that 
has shaped much of the intellectual context in which any account of meaning in music has to 
be understood (for more detailed and technical considerations of Frege’s ideas, see Grayling, 

, vol. , ch. ; vol. , ch. ).
A rather di erent approach to meaning that has been widely applied to music derives from 

the work of C.S. Peirce (see Hoopes, ), who proposed that meaning could be understood 
in terms of systems of signs, which can be de ned as natural or conventional and can stand 
in a variety of relationships to that which the sign represents—its meaning. A sign may point 
beyond itself by virtue of some formal resemblance between the sign and that which is repre-
sented, and thus be iconic; it may have meaning because of some necessary connection between 



      

itself and what it indicates (as in the case of smoke indicating re) or by virtue of repeated 
co-occurence, the relationship between sign and its meaning thus being indexical; and it may 
mean by virtue of arbitrary convention, its meaning being rooted in the symbolic domain. 
While Peirce’s semiotic ideas have largely been neglected or rejected by philosophers and 
semantic theorists, they have played a role in several in uential theories of meaning in music 
(e.g., Nattiez, ). Nevertheless, music does not easily map onto the natural-conventional 
distinction that lies at the root of Peirce’s original theories. Music has tended to be viewed as 
having an ambiguous status somewhere between the natural and the conventional, limiting the 
explicitness with which the bases for its meanings can be articulated in semiotic terms.

It may seem that meaning is simply a mapping from a term to its referent (and vice versa). 
But for Peirce, the source of meaning is in the mind; in his theory, “All thought is in signs” 
(Peirce, quoted in Violi, ). e idea that consideration of mind is necessary to theories of 
meaning lies at the heart of contemporary cognitive science and is central in much contem-
porary philosophy of meaning and language. Mental states and processes are said to exhibit 
intentionality or aboutness (Dennett, , ); they represent, or point to, phenomena 
beyond themselves. e idea of intentionality can be applied to understand the ways in 
which language can be interpreted as bearing meaning, by taking into account the ways in 
which we employ language to articulate the aboutness of our mental states.

A more radical account which explicitly sets out to provide an alternative to the idea that 
meaning can only be correctly de ned in relation to the abstract properties of formal sys-
tems is found in experientialist approaches, of which the most developed is that of Lako  
and Johnson (see Johnson, ; Lako , ). In this view, meaning is a property of the 
relationships between mind and world; however, it is best understood as mediated not by 
the principles of formal logic but by the embodied nature of our experiences of being in 
the world. Meaning is motivated by kinesthetic-image schemas, which are (Lako , , 
p.  ) “relatively simple structures that constantly recur in our everyday bodily experi-
ence,” and which may take forms such as “CONTAINERS, PATHS, LINKS  … etc.” ese 
body-image-schemas constitute the preconceptual bases for the formation and combina-
tion of concepts, grounding meaning in our bodily experience of the world. A somewhat 
di erent approach to an experientialist theory of meaning is proposed by Jackendo  ( , 

), although directed more explicitly towards making sense of language structure and 
use. Experientialist theories, in particular those of Lako  and Johnson, have been applied to 
understanding the nature of meaning in music, as we shall see.

Ideas such as reference and sense, natural and conventional signs, and intentionality can 
help account for di erent aspects of the ways in which something may be interpreted as 
bearing meaning. But music seems to pose particular problems for these ways of approach-
ing meaning. Usually, we cannot use music to refer to a state of a airs in the world in the 
ways in which we can use language. In at least this respect, music certainly does not seem 
capable of bearing the types of meaning borne by language, which would suggest that an 
analysis of musical meaning in terms of sense and reference is unfeasible. Musical meaning 
also ts ambiguously with any distinction between natural and conventional signs, and it 
is unclear how the notion of intentionality might be applied to clarify the aboutness of the 
mental states that arise when we engage in music.

In order to elucidate the ways in which meaning in music can be, and has been, explored 
in ways that are relevant to music (and to the psychology of music), it is necessary to consider 


