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4. Abstract

Musicality, akin to the innate human capacity for language, develops spontaneously and is shaped
by cognitive abilities and biological constraints. Unlike music, which varies across cultures,
musicality encompasses universal traits that enable engagement with music, even among non-
musicians. This shift in research perspective, from studying music to studying musicality, is
reflected in key works, such as The Origins of Music (Wallin et al., 2000) and The Origins of
Musicality (Honing, 2018). While cross-cultural studies of music’s structural elements have
yielded valuable insights, they remain limited in distinguishing the contributions of culture and
biology. Investigating musicality directly allows for disentangling these influences and exploring
shared traits with other species, providing a clearer understanding of the biological, cultural, and

environmental foundations of the human capacity for music.
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6. Introduction
Roughly ten years ago, I had the honor of being invited by the Barenboim-Said Akademie to

deliver a public lecture in Berlin, Germany. The event, entitled Was Musik kann (What Music



Can Do), celebrated the impact of music and musicianship on our lives. In my presentation I
started with a listening experiment, in a playful attempt to challenge the audience.

I invited the attendees—many of whom were professional musicians and distinguished
educators at the Barenboim-Said Academy—to envision themselves as expert judges on a
conservatory selection committee. They were asked to assess the musicianship of an ensemble
based solely on a brief excerpt of a live recording I played for them. Emulating the traditional
audition process, where candidates perform behind a curtain to ensure impartiality, I asked the
audience to make their judgments based solely on what they heard.

The audience’s reaction was split; some were enthusiastic, while others were
unimpressed. When asked for their thoughts, the positive responders praised the performance as
experimental yet well-executed, whereas the negative ones criticized the timing as sloppy and the
music as lacking melody. However, their opinions shifted dramatically after viewing a original
video of the musicians: a group of Thai elephants, led by a human conductor, that were playing
an array of percussion instruments and a mouth harmonica (see a video registration at [1]).

This example highlights some pitfalls in the study of the biology of music. Although I
influenced the audience by framing the test as an audition, their varied reactions reveal more
about human perception than about the elephants” musical abilities. This raises a fundamental
question: what must an organism—whether human, elephant, or bird—perceive to experience
something as music? For instance, while the songs of an Amazonian songbird may sound musical

to us, this perception reflects our own biases. To truly understand a bird’s sense of musicality, we



biological basis of music, we must ask: What are the traits that are needed for an animal to
perceive, make and appreciate music?

Over the last two decades it has become evident that humans share a natural
predisposition for music, akin to our inherent capacity for language. This biological
predisposition, which I like to term musicality (Honing, 2018b), encompasses a set of traits that
develops spontaneously (i.e. no need for explicit instruction), is shaped by our cognitive abilities,
as well being constrained by its underlying biology. Unlike music itself, which varies across
cultures and societies, musicality refers to the cognitive and biological capacities that enable us to
perceive and appreciate music, even among those who may not play an instrument or sing out of
tune. In short: without the capacity for music there would be no music in our societies (Honing et
al., 2015).

The shift in the study of the origins of music, from studying the structural aspects of
music to trying to understand the structure of our capacity for music, marks an important change
in perspective in current music research, as reflected in the titles of two foundational meetings
and their resulting publications: 7%e Origins of Music (Wallin et al., 2000) and, consequently, 7/he
Origins of Musicality (Honing, 2018b). While the cross-cultural study of the structure of music
(melodic patterns, scales, harmony, etc.) has offered exciting insights (Mehr et al., 2019; Savage
et al., 2015), the approach used in these studies is indirect: the object of study here is music—the
result of musicality—rather than the capacity for music itself. Hence it is virtually impossible to

distinguish between the individual contributions of culture and biology. For example, it is not



clear whether the division of an octave into small and unequal intervals in a particular musical
culture results from a widespread theoretical doctrine, from a music perception ability or results
from a biological constrained predisposition.

All this is an important motivation to study the structure of musicality—i.e. the capacity

for music—, its potential constituent components (see Table 1), and how these might be shared

3/14






Second, to be able to pinpoint what is essential to the biology of music, what fundamental
components of musicality we share with other nonhuman animals, and what is its potential
evolutionary history, an important strategy is to restrict oneself to those components of musicality
for which it can be argued that they are nof linked or useful to other domains, such as language
(examples are beat perception and tonality; see Table 1). While the relation between language and
music has been a topic of much debate (Arbib, 2013), in the current context it appears to be less
relevant what these two domains have in common. What should be the focus is what makes the
capacity for music distinct from that of language and related domains. In short: the study of

musicality needs its own research agenda.

[Insert Table 1 around here]

To elaborate briefly: As in language, musicality could have evolved from existing
elements that are brought together in unique ways, and that system may still have emerged as a
biological product through evolutionary processes. This could imply that both human language
and music originate from musicality. In fact, this is one possible route to test the Darwin-inspired
conjecture that musicality is deeply rooted in our biology, and actually precedes music and
language (Honing, 2021).

And lastly, while preceding volumes on the origins of music have delved into specific

facets of music biology, none have undertaken the ambitious task of explicitly addressing its



ntrinsic interdisciplinary nature. The biology of music, much like biology itself, encompasses a
diverse array of disciplines, ranging from ethology and genetics to cultural evolution and

neurobiology.
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Conclusion

The exciting prospect of placing the study of the evolutionary origins of musicality at the
forefront of international research is currently witnessing a surge in interest. Alongside
psychology and neuroscience, the realms of biology and genomics now offer effective toolkits for
empirically testing theories on the origins of musicality in the present day. Consequently,
musicality research is gaining scientific respectability, coherence, and maturity. The once-
speculative nature of the origins of music research is giving way to a more concrete and
scientifically rigorous approach, making it an exciting and promising avenue for those delving

into the mysteries of our musical evolution.



Overarching research questions

1.

What are the fundamental neurocognitive mechanisms that constitute musicality, and how can
they be effectively studied in both humans and nonhuman animals?

To what extent do nonhuman animals share perceptual and cognitive abilities related to
musicality, and how can controlled experimental approaches help distinguish between mere
resemblance and shared underlying mechanisms?

How can we disentangle the contributions of biology, culture, and the environment in shaping
the human capacity for music?

What aspects of musicality are distinct from language and other cognitive domains, and how
does this distinction inform our understanding of its evolutionary origins?

How can an integrated neurocognitive model of musicality contribute to refining existing

evolutionary theories of music and musicality?

Take-home messages

1.

Musicality vs. Music: The study of musicality focuses on the biological and cognitive
capacities that enable humans and other animals to perceive, produce, and appreciate music,
distinct from the cultural variations of music itself.

Perception Over Production: Musical production (e.g., by animals) is not necessarily a
reliable indicator of musical perception and appreciation, necessitating experimental

approaches to understand underlying cognitive abilities.



3. Shared vs. Unique Traits: To identify the biological basis of musicality, research must
distinguish between traits shared with other cognitive domains (e.g., language) and those
specific to music perception and processing.

4. Interdisciplinary Approach: Understanding musicality requires a cross-disciplinary effort,

integrating insights from neurobiology, ethology, genetics, and cultural evolution.
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Figure 1. Diagrammatic representation of the comparative approach (as discussed in this
chapter). It shows a hypothetical phylogenetic tree that illustrates the evolution of several traits
that humans may share with monkeys and birds. Filled shapes represent a hypothetical trait (such
as vocal learning or beat perception); open shapes indicate the absence of that trait. The position

on the phylogenetic tree dates the possible evolutionary origin of such a trait. N.B. Circle:
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homologous trait, present in human and monkeys, originating from a shared ancestor; Square: an
independently evolved trait, similar in humans and birds by convergence (adapted from Honing,

2018).



Table

Table 1. Potential candidates for a multicomponent model of musicality (Honing, 2018a),
focussing on perception and cognition, as suggested in the recent literature. Most scientists agree
that ‘relative pitch’ and ‘beat perception’ are fundamental; Most other components are under

considerable debate.

Domain Constituent component

Melody Relative pitch (pitch interval) (Dowling, 1978)
Absolute pitch (fundamental frequency) (Levitin, 2012)
Melodic contour (change of pitch direction) (Dowling, 1978)

Tonal encoding of pitch (fonality) (Peretz & Coltheart, 2003)

Rhythm Isochrony perception (Fitch, 2013; Honing et al., 2018)
Beat perception (Fitch, 2013; Honing, 2012)
Rhythmic contour (grouping) (Marvin, 1991)

Metrical encoding of rhythm (metricality) (Fitch, 2013)

Timbre Timbre perception (McAdams & Siedenburg, 2019)
Consonance perception (harmonicity) (Bowling et al., 2017)

Spectral contour (change of timbre) (Bregman et al., 2016; Honing, 2019)
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