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Résumé en français 

Influence de la musique, préférences musicales et production sonore et rythmique chez les 
perruches calopsittes et les corbeaux à gros becs 

 

5Ŝ ƴƻƳōǊŜǳǎŜǎ ƘȅǇƻǘƘŝǎŜǎ ƻƴǘ ǘŜƴǘŞ ŘΩŜȄǇƭƛǉǳŜǊ ƭΩŞƳŜǊƎŜƴŎŜ ŘŜ ƭŀ ƳǳǎƛǉǳŜ ŀǳ ǎŜƛƴ ŘŜ 

ƭΩƘǳƳŀƴité. Des études ont montré que les animaux non-humains, et notamment les 

oiseaux, pouvaient aussi y être sensibles. Nous nous sommes donc intéressés à la sensibilité 

ƳǳǎƛŎŀƭŜ ŎƘŜȊ ŘŜǳȄ ŜǎǇŝŎŜǎ ŘΩƻƛǎŜŀǳȄ : les calopsittes élégantes et les corbeaux à gros becs. 

bƻǳǎ ŀǾƻƴǎ ŞǘǳŘƛŞ ƭΩƛƴŦƭǳŜƴŎŜ ŘŜ ƭŀ ƳǳǎƛǉǳŜ Ŝƴ ƭŜǳǊ ŘƛŦŦǳǎŀƴǘ ŘƛŦŦŞǊŜƴǘǎ ǘȅǇŜǎ ŘŜ ƳǳǎƛǉǳŜ : 

la musique, surtout consonnante, induit des différences comportementales et des 

interactions positives chez les calopsittes mais pas chez les corbeaux. Une étude 

comparative effectuée chez les enfants montre des résultats similaires à ceux des 

calopsittes. Nous avons aussi étudié les préférences musicales des oiseaux, pour les 

corbeaux en évaluant leur distance par rapport au haut-parleur diffusant la musique et pour 

les calopsittes en leur proposant un écran tactile leur permettant de déclencher différents 

types de musique : certaines calopsittes ont montré des préférences individuelles, mais pas 

les corbeaux. Enfin nous avons étudié leurs productions sonores : les calopsittes ont produit 

ŘƛŦŦŞǊŜƴǘǎ ǎƻƴǎ ŀǾŜŎ ŘŜǎ ƻōƧŜǘǎ Ƴƛǎ Ł ƭŜǳǊ ŘƛǎǇƻǎƛǘƛƻƴΣ ƭΩǳƴ ŘΩŜƴǘǊŜ ŜǳȄ ǳǘƛƭƛǎŀƴǘ ƳşƳŜ ǳƴ 

outil dans ce but. Les tambourinages spontanés avec le bec montrent une certaine régularité 

chez les deux espèces. Ce travail a permis de montrer que les calopsittes remplissaient 

plusieurs critères caractérisant la musique. Il a aussi permis de discuter plusieurs hypothèses 

ǇƻǊǘŀƴǘ ǎǳǊ ƭΩŞǾƻƭǳǘƛƻƴ ŘŜ ƭŀ ƳǳǎƛǉǳŜΦ 5Ŝ ǇƭǳǎΣ ƛƭ ǇŜǳǘ ŘƻƴƴŜǊ ŘŜǎ ǇƛǎǘŜǎ Ŝƴ ƳŀǘƛŝǊŜ ŘŜ ōƛŜƴ-

être animal.  
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musique ; préférences musicales ; production sonore ; rythme  

 

 

 



5 

 

Résumé en anglais 

Influence of music, musical preferences and rhythm and sound production in cockatiels 

and jungle crows 

 

Many hypotheses tried to explain the appearance of music in mankind. Some studies 

showed that non-human animals, and specifically birds, would be sensitive to music too. 

Thereby, we studied musical sensitivity in two species of birds: cockatiels and jungle crows. 

We studied the influence of music by broadcasting them several types of music: music 

induces behavioural differences and positive interactions in cockatiels, particularly for 

consonant music, but not in jungle crows. A comparative study with children also shows 

ǇƻǎƛǘƛǾŜ ŜŦŦŜŎǘǎ ƻŦ ƳǳǎƛŎ όǇŀǊǘƛŎǳƭŀǊƭȅ ŎƻƴǎƻƴŀƴǘύΦ ²Ŝ ŀƭǎƻ ǎǘǳŘƛŜŘ ōƛǊŘǎΩ ƳǳǎƛŎŀƭ 

preferences, for the crows by recording their distance to the loudspeaker broadcasting 

music and for the cockatiels with a touch screen allowing them to trigger several types of 

music: some cockatiels displayed individual preferences, but not the crows. Finally we 

studied their sound productions by providing the cockatiels with several supports producing 

sounds and by analyzing beak drumming sequences in those two species: the cockatiels 

produced several sounds with the provided objects, one of them even using a tool in that 

purpose. The drumming sequences show some regularity in both species. This work showed 

that the cockatiels fulfill several criteria that characterize music. It also allowed us to discuss 

several hypotheses regarding the evolution of music. Furthermore, it could inspire some 

ideas concerning animal welfare.  
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wŜǎŜŀǊŎƘ ƻƴ [ƻƎƛŎ ŀƴŘ {Ŝƴǎƛōƛƭƛǘȅ ŘŜ ƭΩǳƴƛǾŜǊǎƛǘŞ ŘŜ YŜƛƻ : merci à Youcef Bouchekioua pour 
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bƻǳǎ ǎŀǾƻƴǎ ǉǳΩŁ ƴƻǘǊŜ ƳƻǊǘΣ ŎŜ ǎƻƭŜƛƭΣ ŎŜ ŎƛŜƭ Ŝǘ ŎŜǘǘŜ ǘŜǊǊŜ ŘƛǎǇŀǊŀƞǘǊƻƴǘΣ Ƴŀƛǎ ǉǳΩƛƭǎ ŎƻƴǘƛƴǳŜǊƻƴǘ Ł ŜȄƛǎǘŜǊ 

sous des formes analogues dans les milieux des générations futures.  

[Ŝǎ ŎƘƻǎŜǎ ƴŜ ǎŜ ŘƛǎǇƻǎŜƴǘ Ǉŀǎ ǎŜǳƭŜƳŜƴǘ Řŀƴǎ ƭŜǎ ŘŜǳȄ ŘƛƳŜƴǎƛƻƴǎ ŘŜ ƭΩŜǎǇŀŎŜ Ŝǘ Řǳ ǘŜƳǇǎΦ ¦ƴŜ ǘǊƻƛǎƛŝƳŜ 

ŘƛƳŜƴǎƛƻƴ ǎΩȅ ŀƧƻǳǘŜΣ ŎŜƭƭŜǎ ŘŜǎ ƳƛƭƛŜǳȄ Řŀƴǎ ƭŜǎǉǳŜƭǎ ƭŜǎ ƻōƧŜǘǎ ǎŜ ǊŞǇŝǘŜƴǘ ǎŜƭƻƴ ŘŜǎ ŦƻǊƳŜǎ ǘƻǳƧƻǳǊǎ 

nouvelles.  

En nombre infini, les milieux fournissent, dans cette troisième dimension, le clavier sur lequel la nature joue 

sa symphonie de signification supra-temporelle et extra-spatiale.  

A nous, pendant la vie, de constituer, avec notre milieu, une touche dans le clavier prodigieux sur lequel 

glisse en se jouant une main invisible. 

 

Jacob von Uexküll, Mondes animaux et mondes humains suivi de La théorie de la signification, p. 173, 

Denoël, Paris, (1965).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Toutes les illustrations sont de Blandine Le Covec 
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Introduction générale 

 
« Quand nous voyons un oiseau mâle étaler orgueilleusement, devant la femelle, ses 

ǇƭǳƳŜǎ ƎǊŀŎƛŜǳǎŜǎ ƻǳ ǎŜǎ ǎǇƭŜƴŘƛŘŜǎ ŎƻǳƭŜǳǊǎΣ ǘŀƴŘƛǎ ǉǳŜ ŘΩŀǳǘǊŜǎ ƻƛǎŜŀǳȄΣ Ƴƻƛƴǎ ōƛŜƴ 

partagés, ne se livrent à aucune démonstration semblable, il est impossible de ne pas 

admettre que les femelles admirent la beauté des mâles », écrit Darwin (1881, pp. 97-98). 

tŀǊŎŜ ǉǳΩŜƭƭŜ ǎǳƎƎŝǊŜ ŘŜǎ ǎƛƳƛƭŀǊƛǘŞǎ ŜƴǘǊŜ ƭŜ ǎŜƴǎ Řǳ ōŜŀǳ ŎƘŜȊ ƭΩƘǳƳŀƛƴ Ŝǘ ƭŜǎ ǇŀǊŀŘŜǎ ŎƘŜȊ 

les animaux, cette phrase remet en ŎŀǳǎŜ ƭΩƛŘŞŜ ǎŜƭƻƴ ƭŀǉǳŜƭƭŜ ǎŜǳƭŜ ƭΩŜǎǇŝŎŜ ƘǳƳŀƛƴŜ ǎŜǊŀƛǘ 

ǎŜƴǎƛōƭŜ Ł ƭΩŜǎǘƘŞǘƛǉǳŜ Ŝǘ Ł ƭΩŀǊǘΦ /ŜǘǘŜ ǊŜƳƛǎŜ Ŝƴ ŎŀǳǎŜ Ŝǎǘ ǇŀǊǘŀƎŞŜ ǇŀǊ ƭŜ philosophe Lestel 

(2011), pour lequel il est faux de considérer que les animaux ne peuvent avoir aucune 

activité artistique.  

De fait, les origines de l'art pourraient être dérivées, entre autres, de la ritualisation de 

certains comportements animaux que les humains auraient imités : par exemple dans le 

cadre de la sélection sexuelle, les chants et les danses des oiseaux montrent un certain 

nombre de similarités avec ceux des humains (Verpooten & Nelissen, 2009). Ainsi, bien que 

ƭΩŞǘǳŘŜ ŘŜ ƭŀ ǎǳōƧŜŎǘƛǾƛǘŞ ŀƴƛƳŀƭŜ ǎƻƛǘ ǘǊŝǎ ŎƻƳǇƭƛǉǳŞŜΣ ŜƭƭŜ Ŝǎǘ ƴŞŎŜǎǎŀƛǊŜ ŀŦƛƴ ŘŜ ƴŜ Ǉŀǎ 

ǊŞŘǳƛǊŜ ƭŀ ǇǎȅŎƘƻƭƻƎƛŜ ŘŜ ƭΩƛƴŘƛǾƛŘǳ ǉǳƛ ǊŜœƻƛǘ ƭŜ ǎƛƎƴŀƭ Ł ŎŜƭƭŜ ŘΩǳƴ ŀǳǘƻƳŀǘŜ όYǊŜǳǘȊŜǊ ϧ 

Aebischer, 2015). En plus de soulever un certain nombre de questions éthologiques et 

ŎƻƎƴƛǘƛǾŜǎΣ ƭΩŜȄǇƭƻǊŀǘƛƻƴ ŘŜǎ ŎŀǇŀŎƛǘŞǎ ŀǊǘƛǎǘƛǉǳŜǎ ŎƘŜȊ ƭΩŀƴƛƳŀƭ ƴƻƴ ƘǳƳŀƛƴ peut également 

nous permettre de mieux comprendre les basŜǎ Ŝǘ ƭŀ ǇƘȅƭƻƎŜƴŝǎŜ ŘŜ ƭΩŀǊǘΦ /Ŝ ǎǳƧŜǘ ǎƻǳƭŝǾŜ 

ŀǳǎǎƛ ǳƴ ŎŜǊǘŀƛƴ ƴƻƳōǊŜ ŘΩƛƴǘŜǊǊƻƎŀǘƛƻƴǎ ǇƘƛƭƻǎƻǇƘƛǉǳŜǎΣ ŎŀǊ ƻǳǾǊƛǊ ƴƻǘǊŜ ŎƻƴƴŀƛǎǎŀƴŎŜ Ł 

ŘΩŀǳǘǊŜǎ ŜǎǇŝŎŜǎ ƴƻǳǎ ǇƻǳǎǎŜ Ł ǊŜŎƻƴǎƛŘŞǊŜǊ ƭŀ ƴƻǘƛƻƴ ŘŜ ǇǊŀǘƛǉǳŜ ŀǊǘƛǎǘƛǉǳŜΣ Ƴŀƛǎ ŀǳǎǎƛ ŎŜƭƭŜ 

Řǳ ǇǊƻǇǊŜ ŘŜ ƭΩƘƻƳƳŜΦ  

 

 

I. La musique 

 

1. Les origines 

 

La musique est peut-şǘǊŜ ƭΩǳƴŜ ŘŜǎ Ǉƭǳǎ ŀƴŎƛŜƴƴŜǎ ŦƻǊƳŜǎ ŘΩŀǊǘΦ 9ƭƭŜ Ŝǎǘ Ł ŎŜ ƧƻǳǊ ǇǊŞǎŜƴǘŜ 

dans toutes les cultures humaines (Merriam & Merriam, 1964) et de nombreux auteurs 
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ŎƻƴǎƛŘŝǊŜƴǘ ǉǳΩŜƭƭŜ Ŝǎǘ ǳƴƛǾŜǊǎŜƭƭŜƳŜƴǘ ŀǇǇǊŞŎƛŞe (Watanabe et al., 2009 ; McDermott  & 

Hauser, 2005 ; Sugimoto et al., 2010). Il a par exemple été montré que des populations 

ŘΩƻǊƛƎƛƴŜǎ ŎǳƭǘǳǊŜƭƭŜǎ ŘƛŦŦŞǊŜƴǘŜǎ ŞǘŀƛŜƴǘ ŎŀǇŀōƭŜǎ ŘŜ ǊŜŎƻƴƴŀƞǘǊŜ ƭŜǎ ŞƳƻǘƛƻƴǎ ǇǊƛƳŀƛǊŜǎ 

induites par de la musique (Balkwill & Thompson, 1999 ; Fritz et al., 2009).  

Cette dimension universelle dans la production et la perception de musique soulève un 

certain nombre de questions quant à son origine et sa valeur adaptative. De ce fait, de 

ƴƻƳōǊŜǳǎŜǎ ƘȅǇƻǘƘŝǎŜǎ ƻƴǘ ǘŜƴǘŞ ŘΩŜȄǇƭƛǉǳŜǊ ǎƻƴ ŞƳŜǊƎŜƴŎŜ ŀǳ ǎŜƛƴ ŘŜ ƭΩƘǳƳŀƴƛǘŞΦ 

Cependant, parce que les chants et les rythmes sont immatériels et ne laissent pas 

forcément de traces physiques, il est difficile de savoir exactement quand et comment la 

musique est apparue. Pour certains chercheurs, la musicalité serait apparue avant le langage 

όaƛǘƘŜƴΣ нллрύ Τ ŘΩŀǳǘǊŜǎ ǇŜƴǎŜƴǘ ǉǳŜ ƳǳǎƛǉǳŜ Ŝǘ ƭŀƴƎŀƎŜ ƴŜ ŦƻǊƳŀƛŜƴǘ ŀǳ ŘŞǇŀǊǘ ǉǳΩǳƴ ǎŜǳƭ 

et même moyen de communication, avant de se séparer (Brown, 2000). L'écho est sans 

ŘƻǳǘŜ ƭΩǳƴŜ ŘŜǎ ǇǊŜƳƛŝǊŜǎ ŜȄǇŞǊƛŜƴŎes sonores explorées par les hommes : parce qu'il était 

supposément relié aux dieux, par ce biais, ils essayaient de communiquer avec lui (Rault, 

2000). Les cavernes, grâce à leurs réverbérations, seraient peut-être les instruments de 

musique les plus anciŜƴǎ Τ ŎŜǊǘŀƛƴǎ άǇƻƛƴǘǎ ǎƻƴƻǊŜǎέ ŞǘŀƛŜƴǘ ŘϥŀƛƭƭŜǳǊǎ ƛƴŘƛǉǳŞǎ ǎǳǊ ƭŜǎ ƳǳǊǎ 

(Rault, 2000). 

Plus tard, les percussions sont apparues. La plupart du temps il s'agissait d'objets naturels 

à peine modifiés, troncs, crânes ou bambous avec lesquels les premiers humains ont rythmé 

leurs danses (Bernardeau et al., 1987). Puis sont venues les flûtes, faites de divers matériaux 

naturels : les premières flûtes en os seraient apparues il y a plus de 40 000 ans (Fitch, 2006), 

ƭŀ Ǉƭǳǎ ǾƛŜƛƭƭŜ Şǘŀƴǘ Ł ŎŜ ƧƻǳǊ ŘŀǘŞŜ ŘΩƛƭ ȅ ŀ 45 000 ans (Tuniz et al., 2012, voir Figure 1).  

 

 

 

 

 

 



21 

 

 

Figure 1. Flûte de Divje Babe, plus vieil instrument de musique du monde jamais 

découvert à ce jour. 

Crédit Photo : Musée National de Slovénie. 

 

[Ŝǎ ŎƛǊŎƻƴǎǘŀƴŎŜǎ ŜƴǘƻǳǊŀƴǘ ƭΩŀǇǇŀǊƛǘƛƻƴ ŘŜ ƭŀ ƳǳǎƛǉǳŜ ǎƻƴǘ ŘƻƴŎΣ ŀǳƧƻǳǊŘΩƘǳƛ ŜƴŎƻǊŜΣ 

sujettes à débat.  

 

2. Les hypothèses évolutives 

 

a. Le cheesecake de Pinker 

Pour un certain nombre de chercheurs, la musique serait une invention exclusivement 

culturelle, sans aucune fonction biologique. Pour Pinker (1997) par exemple, la musique 

ƴΩŀǳǊŀƛǘ ŀǳŎǳƴ ŜŦŦŜǘ ǎǳǊ ƭŀ ǎǳǊǾƛŜ ƻǳ ƭŀ ǊŜǇǊƻŘǳŎǘƛƻƴΦ ¢ƻǳǎ ƭŜǎ ŞƭŞƳŜƴǘǎ ǉǳƛ ƭŀ ŎƻƳǇƻǎŜƴǘ ƭǳƛ 

auraient pré-ŜȄƛǎǘŞΣ ƛƳǇƭƛǉǳŞǎ Řŀƴǎ ŘΩŀǳǘǊŜǎ ŦƻƴŎǘƛƻƴǎ ŎƻƳƳǳƴƛŎŀǘƛǾŜǎ όǘŜƭƭŜǎ ǉǳŜ ƭŀ 

transmission des émotions ou le langage). Cette hypothèse est plus communément appelée 

« ƭΩƘȅǇƻǘƘŝǎŜ Řǳ ŎƘŜŜǎŜŎŀƪŜ ŘŜ tƛƴƪŜǊ », par analogie avec le gâteau du même nom : si la 

nourriture est indispensable à la survie, la recette du cheesecake, elle, reste une invention 

culturelle qui ne remplit aucune fonction particulière. Cette hypothèse ne permet cependant 

Ǉŀǎ ŘΩŜȄǇƭƛǉǳŜǊ ƭŀ ǇǊŞǎŜƴŎŜ ŘŜ ƳǳǎƛǉǳŜ Řŀƴǎ ǘƻǳǘŜǎ ƭŜǎ ŎǳƭǘǳǊŜǎ ƘǳƳŀƛƴŜǎΦ  

 

ōΦ [ΩƘȅǇƻǘƘŝǎŜ ŘŜ ƭŀ ǎŞƭŜŎǘƛƻƴ ǎŜȄǳŜƭƭŜ 

5ŀƴǎ ά¢ƘŜ ŘŜǎŎŜƴǘ ƻŦ Ƴŀƴέ όмуумύΣ 5ŀǊǿƛƴ Ŧǳǘ ƭŜ ǇǊŜƳƛŜǊ Ł ŜȄǇƭƛǉǳŜǊ ƭΩŜȄǇŀƴǎƛƻƴ ŘŜ ƭŀ 

musique au sein des populations humaines par son aspect adaptatif. Comme le chant des 

oiseaux, la musique humaine aurait évolué dans un contexte de sélection sexuelle.  

Lƭ ŀ ŞǘŞ ƻōǎŜǊǾŞ ǉǳΩŀǳ ǎŜƛƴ ŘΩǳƴŜ ƳşƳŜ ŜǎǇŝŎŜΣ ŎŜǊǘŀƛƴǎ ƛƴŘƛǾƛŘǳǎ ŘŜ ƳşƳŜ ǎŜȄŜ ŀǾŀƛŜƴǘ 

ǳƴ ƳŜƛƭƭŜǳǊ ŀŎŎŝǎ ǊŜǇǊƻŘǳŎǘƛŦ ǉǳŜ ŘΩŀǳǘǊŜǎ Ł ƭŜǳǊǎ ŎƻƴƎŞƴŝǊŜǎ ŘŜ ǎŜȄŜ ƻǇǇƻǎŞΦ tŀǊ 
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ŎƻƴǎŞǉǳŜƴǘΣ ƭŜǎ ǘǊŀƛǘǎ ǇŜǊƳŜǘǘŀƴǘ ƭΩŀǘǘǊŀŎǘƛǾƛǘŞ Ŝǘ ƭΩŀŎŎŝǎ ŀǳ ǇŀǊǘŜƴŀƛǊŜ ǇƻǳǊ ƭŀ ǊŜǇǊƻŘǳŎǘƛƻƴ 

devraient être adaptatifs, au même titre que ceux permettant la survie. La musique pourrait 

donc avoir évolué car elle améliore le succès reproducteur, en signalant par exemple des 

qualités importantes à un potentiel partenaire sexuel telles que la coordination et la force 

(pour la danse), ou la capacité à automatiser des comportements complexes (pour la 

ǇǊŀǘƛǉǳŜ ŘΩǳƴ ƛƴǎǘǊǳƳŜƴǘύ όaƛƭƭŜǊ, 2000).  

 

Le terme de « musique » a traditionnellement été appliqué librement au chant des 

ƻƛǎŜŀǳȄΦ [Ωǳǘƛƭƛǎŀǘƛƻƴ Řǳ mot « chant » pour désigner les vocalisations aviaires se retrouve 

ŘΩŀƛƭƭŜǳǊǎ ŀǳǎǎƛ bien chez les scientifiques que chez les musicologues (Fitch, 2006). Plusieurs 

compositeurs tels que Mozart, Beethoven ou Messiaen se sont inspirés des oiseaux pour 

créer des morceaux de musique. De plus, beaucoup d'oiseaux chantent selon des règles 

précises, qui pourraient être les mêmes que celles qui nous amènent à ressentir des 

émotions quand nous écoutons de la musique humaine (Rothenberg et al., 2014). Les 

oiseaux, tout comme les humains, tendent à réduire la monotonie de leurs chants, et il 

semble que nous sous-estimions souvent leurs aptitudes sonores, puisqu'ils sont capables de 

percevoir plus de détails que nous sur le plan auditif (Lestel, 2001) : leur résolution 

temporelle des sons complexes est, par exemple, plus précise que la nôtre (Dooling et al., 

2002).  

hǊ ŎƘŜȊ ōŜŀǳŎƻǳǇ ŘΩŜǎǇŝŎŜǎ ŘΩƻƛǎŜŀǳȄΣ ƭŜǎ ŎƘŀƴǘǎ Ŝǘ ƭŜǎ ǊȅǘƘƳŜǎ ǎƻƴǘ ƭƛŞǎ Ł ǳƴ 

ŎƻƳǇƻǊǘŜƳŜƴǘ ŘŜ ǇŀǊŀŘŜΦ tƻǳǊ ƴŜ ŎƛǘŜǊ ǉǳΩŜǳȄΣ ƭŜ ƳŃƭŜ ƳŞƴǳǊŜ ǎǳǇŜǊōŜ όMenura 

novaehollandiae) produit des types de chants et de danses selon une séquence prédictible 

ƭƻǊǎǉǳΩƛƭ Ŧŀƛǘ ǎŀ ŎƻǳǊ (Dalziell et al.Σ нлмоύΣ ƭŜǎ Ƴŀƴŀƪƛƴǎ Ł Ŏƻƭ ŘΩƻǊ όManacus vitellinus) 

semblent apprendre une suite spécifique de mouvements pour orchestrer leur chorégraphie 

ŘΩŀǇǇŀǊƛŜƳŜƴǘ ό/ƻŎŎƻƴ et al., 2012), le cordonbleu cyanocéphale (Uraeginthus 

cyanocephalus) produit des danses complexes en claquant ses pattes contre le sol (Ota et al., 

2015), les mâles paddas de Java (Lonchura oryzivora) coordonnent les claquements de leur 

bec avec la syntaxe des séquences de leurs notes chantées (Soma & Mori, 2015) et 

beaucoup de mâles cacatoès noirs (Probosciger aterrimus) tambourinent (Heinsohn et al., 

2017 ).  
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/ƘŜȊ ƭΩşǘǊŜ ƘǳƳŀƛƴ ƭŀ ǇǊƻŘǳŎǘƛƻƴ ŘŜ ƳǳǎƛǉǳŜΣ ǇŀǊŎŜ ǉǳΩŜƭƭŜ ǇŜǳǘ şǘǊŜ ŎƻƳǇƭŜȄŜ Ŝǘ 

difficile, indiquerait plusieurs capacités telles que la coordinŀǘƛƻƴ ƳƻǘǊƛŎŜΣ ƭΩŀǇǘƛǘǳŘŜ Ł 

apprendre, la créativité etc. (Miller, 2000). Elle constituerait donc un signal honnête dans le 

ŎŀŘǊŜ ŘŜ ƭŀ ǎŞƭŜŎǘƛƻƴ ǎŜȄǳŜƭƭŜΦ /ŜǇŜƴŘŀƴǘ ƛƭ ŜȄƛǎǘŜ ǇŜǳ ŘŜ ǇǊŜǳǾŜǎ ŀǘǘŜǎǘŀƴǘ ŘΩǳƴ ƭƛŜƴ ŜƴǘǊŜ 

les capacités musicales et le succès reproducteur au sein de notre espèce. Cette hypothèse 

ƴΩŜǎǘ ŘƻƴŎ Ǉŀǎ ŦƻǊŎŞƳŜƴǘ ƭŀ Ǉƭǳǎ ŎƻƴǾŀƛƴŎŀƴǘŜΦ  

De plus, il a également été montré que les oiseaux pouvaient chanter seuls : certains 

ƧŜǳƴŜǎ ǎŜƳōƭŜƴǘ ǎΩŜƴǘǊŀƞƴŜǊ ǇƻǳǊ ŀƳŞƭƛƻǊŜǊ ƭŜǳǊ ŎƘŀƴǘΣ Ƴŀƛǎ ŘŜǎ ŀŘǳƭǘŜs ont aussi été 

ƻōǎŜǊǾŞǎ Ŝƴ ǘǊŀƛƴ ŘŜ ŎƘŀƴǘŜǊ ŘƻǳŎŜƳŜƴǘΣ ŎŜ ǉǳΩƻƴ ŀ ǉǳŀƭƛŦƛŞ ŘŜ ζ chant murmure » (Fitch, 

нллсύΦ 5ΩŀǳǘǊŜǎ ŞǘǳŘŜǎ ƻƴǘ ǊŞǾŞƭŞ ǉǳŜ ŎƘŜȊ ǳƴ ŎŜǊǘŀƛƴ ƴƻƳōǊŜ ŘΩƻƛǎŜŀǳȄΣ ƭŜǎ ƴŜǳǊƻƴŜǎ 

ǇǊŞǎŜƴǘǎ Řŀƴǎ ƭΩŀƛǊŜ ǾŜƴǘǊŀƭŜ ǘŜƎƳŜƴǘŀƭŜ ǎΩŀŎǘƛǾŀƛŜƴǘ ƭƻǊǎ Řǳ ŎƘŀƴt : le circuit du plaisir est 

activé quand les oiseaux chantent, et plus encore quand ils le font dans un contexte social 

(Hara et al., 2007 ; Huang & Hessler, 2008). Cela ouvre d'autres perspectives : les oiseaux 

pourraient aussi chanter pour leur propre ǇƭŀƛǎƛǊ Ŝǘ şǘǊŜ ǎŜƴǎƛōƭŜǎ Ł ƭϥŜǎǘƘŞǘƛǉǳŜ ǉǳƛ ǎΩŜƴ 

dégage (Lestel, 2011).  

 

c. Le jeu comme précurseur de la musique  

Pour quelques auteurs, le jeu serait un précurseur de la musique.   

Fitch (2006) fait remarquer que, dans de nombreuses langues, on parle de « jouer » de la 

ƳǳǎƛǉǳŜΣ Ŝǘ ǉǳŜ ƭŀ ƴŀǘǳǊŜ ŎǊŞŀǘƛǾŜ ŘŜ ŎŜǘǘŜ ŘŜǊƴƛŝǊŜΣ ŀƛƴǎƛ ǉǳŜ ƭΩŀǇǇǊŞŎƛŀǘƛƻƴ ǎǳōƧŜŎǘƛǾŜ ǉǳƛ 

Ŝƴ ǊŞǎǳƭǘŜ ǇƻǳǊ ƭŜǎ ƳǳǎƛŎƛŜƴǎ ŎƻƳƳŜ ǇƻǳǊ ƭΩŀǳŘƛŜƴŎŜΣ ƧǳǎǘƛŦƛŜƴǘ ŎŜ ŎƘƻƛȄ ǎŞƳŀƴǘƛǉǳŜΦ  

 

Selon Pellegrini et al. (2007) un comportement de jeu, à ƭΩƛƴǾŜǊǎŜ ŘΩǳƴ ŎƻƳǇƻǊǘŜƳŜƴǘ 

sérieux, implique que ceux qui le produisent soient plus concernés par le comportement en 

lui-même que par sa fonction. Sur le plan développemental, les enfants commencent par 

explorer leur environnement avant de développer ces comportements de jeu qui, par la 

ǎǳƛǘŜΣ ǎŜǊƻƴǘ ŘŜ Ǉƭǳǎ Ŝƴ Ǉƭǳǎ ƴƻƳōǊŜǳȄ όtŜƭƭŜƎǊƛƴƛ Ŝǘ ŀƭΦΣ нллтύΦ [Ŝǎ ƧŜǳȄ ƛƴŘǳƛǎŜƴǘ ƭΩŀǇǇŀǊƛǘƛƻƴ 

ŘŜ ŎƻƴŘǳƛǘŜǎ ƛƴƴƻǾŀƴǘŜǎΣ ǇŜǊƳŜǘǘŀƴǘ ŀǳ ƧǳǾŞƴƛƭŜ ŘΩŞŎƘŀƴǘƛƭƭƻƴƴŜǊ ǎƻƴ ŜƴǾƛǊƻƴƴŜƳŜƴǘ 

(Pellegrini et al., 2007). La sensibilité à la musique apparaît elle aussi très tôt au cours de 

ƭΩƻƴǘƻƎŜƴŝǎŜ : les préférences pour la musique consonante (Trainor et al., 1998) et la 
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ǎŜƴǎƛōƛƭƛǘŞ ŀǳ ǊȅǘƘƳŜ ŀǇǇŀǊŀƛǎǎŜƴǘ ŀǾŀƴǘ ƭΩŃƎŜ ŘŜ с ƳƻƛǎΣ ƴƻǳǎ ŀǾƻƴǎ ŘƻƴŎ ǳƴŜ 

prédisposition pour la musique et les pulsations régulières (Zentner & Eerola, 2010).  

Lƭ Ŝǎǘ ŘƻƴŎ ǇƻǎǎƛōƭŜ ǉǳΩǳƴ ƛƴǘŞǊşǘ ǇƻǳǊ ƭŀ ǇǊƻŘǳŎǘƛƻƴ ŘŜ ǎƻƴǎ ƭƻǊǎ ŘŜǎ ŎƻƳǇƻǊǘŜƳŜƴǘǎ ŘŜ 

ƧŜǳ ǎƻƛǘ ǇǊŞŎǳǊǎŜǳǊ ŘŜ ƭΩŞǾƻƭǳǘƛƻƴ ŘΩǳƴ ǇƘŞƴƻƳŝƴŜ ŎǳƭǘǳǊŜƭ ǎƻƴƻǊŜ ǘŜƭ ǉǳŜ ƭŀ ƳǳǎƛǉǳŜΦ 9ƴ 

effet, comme le remarquent Cross & Morley (2008), musique et jeu partagent plusieurs 

ŎŀǊŀŎǘŞǊƛǎǘƛǉǳŜǎΦ hΩIŀǊŀ ϧ !ǳŜǊǎǇŜǊƎ όнлмтύ ŘŞŎǊƛǾŜƴǘ ƭŜǎ ŎƻƳǇƻǊǘŜƳŜƴǘǎ ŘŜ ƧŜǳ ǇŀǊ Ŏƛƴǉ 

critères, qui sont largement acceptés : (1) récompensés intrinsèquement, (2) sans objet 

apparent (3) produits de façon répétée (4) volontairement (5) dans un contexte détendu. Les 

quatre premiers critères, au moins, peuvent également être appliqués à la musique.  

hΩIŀǊŀ ϧ !ǳŜǊǎǇŜǊƎ όнлмтύ ŘŞŎǊƛǾŜƴǘ ŀǳǎǎƛ ǘǊƻƛǎ ǇǊƛƴŎƛǇŀǳȄ ǘȅǇŜǎ ŘŜ ƧŜǳ : le jeu social, le 

jeu locomoteǳǊ Ŝǘ ƭŜ ƧŜǳ ŘΩƻōƧŜǘΣ ǉǳƛ ǇŜǳǾŜƴǘ ǘƻǳǎ ǘǊƻƛǎ şǘǊŜ ƭƛŞǎ Ł ƭŀ ƳǳǎƛŎŀƭƛǘŞΦ [Ŝ ƧŜǳ ǎƻŎƛŀƭ 

permet aux enfants de développer des comportements sociaux (Pellegrini et al., 2007), et les 

capacités musicales sont construites sur des mécanismes sociaux importants (Cross & 

Morley, 2008). Le jeu locomoteur est un comportement de jeu utilisant uniquement le corps. 

/ΩŜǎǘ ŀǳǎǎƛ ƭŜ Ŏŀǎ ŘŜ ƭŀ ŘŀƴǎŜΣ ǉǳƛ ǇŜǊƳŜǘ ŀǳȄ ŜƴŦŀƴǘǎ ŘŜ ŘŞŎƻǳǾǊƛǊ ƭŜ ŎƻǊǇǎ Ŝǘ ǎŜǎ 

ƳƻǳǾŜƳŜƴǘǎ ǇƻǎǎƛōƭŜǎ Ŝǘ ŜƴƎŜƴŘǊŜ ŀƛƴǎƛ ƭΩŀŎǉǳƛǎƛǘƛƻƴ ŘŜ ŎŀǇŀŎƛǘŞǎ ƳƻǘǊƛŎŜǎ spécifiques 

(Koff, 2012), et de la pratique instrumentale, qui améliore le contrôle des mouvements 

όaǸƴǘŜ Ŝǘ ŀƭΦΣ нллнύΦ vǳŀƴǘ ŀǳ ƧŜǳ ŘΩƻōƧŜǘΣ ƛƭ Ŝǎǘ ŘŞŦƛƴƛ ǇŀǊ ƭΩƛƴǘŜǊŀŎǘƛƻƴ ŀǾŜŎ ŘŜǎ ƻōƧŜǘǎ ƻǳ ƭŀ 

ŎƻƳōƛƴŀƛǎƻƴ ŘΩƻōƧŜǘǎ ŜƴǘǊŜ ŜǳȄ όhΩIŀǊŀ ϧ !ǳŜǊǎǇŜǊƎΣ нлмтύ e. g. via des actions 

combinatoires, qui les mettent en contact direct les uns avec les autres (Auersperg et al., 

нлмрύ Τ ŎŜ ƎŜƴǊŜ ŘŜ ƳŀƴƛǇǳƭŀǘƛƻƴǎ ŎƻƳǇƭŜȄŜǎ ŀǇǇŀǊŀƞǘ Řŝǎ ƭΩŃƎŜ ŘŜ Ƙǳƛǘ Ƴƻƛǎ ŎƘŜȊ ƭΩŜƴŦŀƴǘ 

(Rat-Rischer et al., 2013) et peut être lié à la praǘƛǉǳŜ ŘΩǳƴ ƛƴǎǘǊǳƳŜƴǘΦ 

aǳǎƛǉǳŜ Ŝǘ ƧŜǳ ǇŜǊƳŜǘǘŜƴǘ ŞƎŀƭŜƳŜƴǘ ƭŜ ŘŞǾŜƭƻǇǇŜƳŜƴǘ ŘΩǳƴŜ ŎŜǊǘŀƛƴŜ ŦƭŜȄƛōƛƭƛǘŞ 

cognitive (pour la musique voir Cross & Morley, 2008 ; pour le jeu voir Auersperg et al., 

2015, Auersperg et al., 2014a) : selon Stevens (2014) le jeu combinatoire est un processus 

créatif impliquant une connexion entre les hémisphères et les différentes régions du 

cerveau ; quant à la musique, elle améliore les interactions entre les deux hémisphères chez 

ƭŜǎ ƳǳǎƛŎƛŜƴǎ ǉǳƛ ŎƻƳƳŜƴŎŜƴǘ Ł ǇǊŀǘƛǉǳŜǊ ŘΩǳƴ ƛƴǎǘǊǳƳŜƴǘ ŀǾŀƴǘ ƭΩŃƎŜ ŘŜ ǎŜǇǘ ŀƴǎ όaǸƴǘŜ et 

al., 2002). Enfin Cross & Morley (2008) suggèrent que chez certaines espèces, la musicalité 

ŘŜǎ ŀŘǳƭǘŜǎ ǎŜǊŀƛǘ ǳƴ ƳƻȅŜƴ ŘΩŀǎǎƛƳƛƭŜǊ ƭŜǎ ƳƻŘŜǎ ŜȄǇƭƻǊŀǘƻƛǊŜǎ ŘŜǎ ƧŜǳƴŜǎΦ /Ŝ ƳƻȅŜƴ ŀǳǊŀƛǘ 

été renforcé par plusieurs facteurs présents chez les espèces nidicoles, et notamment le fait 
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de vivre avec des populations de plus en plus nombreuses, ayant accès à des modes de 

reconnaissance, de motivation et de comportements juvéniles.                 

 

/ƘŜȊ ƭΩŀƴƛƳŀƭ ƴƻƴ ƘǳƳŀƛƴΣ ƭŀ ǇǊŀǘƛǉǳŜ Řǳ ƧŜǳ ǇŜǊƳŜǘ ŘΩŀǇǇǊŜƴŘǊŜ Ŝǘ ŘŜ ǇǊŀǘƛǉǳŜǊ ŘŜǎ 

ŎƻƳǇƻǊǘŜƳŜƴǘǎ ǇŜǊǘƛƴŜƴǘǎ ǉǳƛ ŀǳƎƳŜƴǘŜƴǘ ƭŜǎ ŎƘŀƴŎŜǎ ŘŜ ǎǳǊǾƛŜ όhΩIŀǊŀ ϧ !ǳŜǊǎǇŜǊƎΣ 

нлмтύΦ /Ŝǎ ƧŜǳȄ ǇŜǳǾŜƴǘ ǇŀǎǎŜǊ ǇŀǊ ŘŜǎ ƳŀƴƛǇǳƭŀǘƛƻƴǎ ŘΩƻōƧŜǘǎ Υ ŘŜǎ ŀŎǘƛƻƴǎ ŎƻƳōƛƴŀǘƻƛǊŜǎ 

ont été observées chez les corbeaux de Nouvelle Calédonie (Corvus moneduloides), qui 

ŎƻƳōƛƴŜƴǘ ƭŜǎ ƻōƧŜǘǎ ǉǳΩƛƭǎ ǘǊƻǳǾŜƴǘ Řŝǎ ǉǳΩƛƭǎ ǉǳƛǘǘŜƴǘ ƭŜ ƴƛŘ όwŀǘ-Fischer, 2017) et font 

ǳǎŀƎŜ ŘΩƻǳǘƛƭǎ ŀŦƛƴ ŘΩƛƴǘŜǊŀƎƛǊ ŀǾŜŎ ǳƴ ƴƻǳǾŜƭ ƻōƧŜǘ (Wimpenny et al., 2011), et les 

psittaciformes (Auersperg et al., 2015). [ΩŜȄǇƭƻǊŀǘƛƻƴ ŎƻƳǇƭŜȄŜ ŘΩƻōƧŜǘǎ ŜȄƛǎǘŜ ƳşƳŜ ŎƘŜȊ 

ŘŜǎ ŜǎǇŝŎŜǎ ǉǳƛ ƴΩǳǘƛƭƛǎŜƴǘ Ǉŀǎ ŘΩƻǳǘƛƭǎ όDŀƧŘƻƴ Ŝǘ ŀƭΦΣ нлмпύ ǘŜƭǎ ǉǳŜ ƭŜǎ ƎǊŀƴŘǎ ŎƻǊōŜŀǳȄ 

(Corvus corax) (Rat-Fischer, 2017). Une étude a également montré des comportements de 

manipulatioƴ Ŝǘ ŘŜ ŎƻƳōƛƴŀƛǎƻƴ ŘΩƻōƧŜǘǎ ŎƘŜȊ ǳƴ ǇŜǊǊƻǉǳŜǘ ƎǊƛǎ Řǳ Dŀōƻƴ όtŜǇǇŜǊōŜǊƎ ϧ 

Shive, 2001).  

9ƴŦƛƴ ƭΩǳǘƛƭƛǎŀǘƛƻƴ ŘΩƻǳǘƛƭΣ ƳşƳŜ ǎƛ ŜƭƭŜ ƴŜ ǊŜƭŝǾŜ Ǉŀǎ ŘƛǊŜŎǘŜƳŜƴǘ ŘŜǎ ŎƻƳǇƻǊǘŜƳŜƴǘǎ ŘŜ 

jeu, a déjà été documentée dans le cadre de modifications sonores : ŎΩŜǎǘ ǇŀǊ exemple le cas 

des oecanthinae (Oecanthus burmeisteri), des criquets qui intensifient leurs chants en 

utilisant une feuille comme un baffle sonore (Prozesky-Schulze et al., 1975) et des orangs-

outans sauvages (Pongo pygmaeus wurmbii), qui baissent la fréquence de leurs cris en 

insérant des feuilles dans leur bouche afin de paraître plus gros (Hardus et al., 2009). 

 

d. La musique comme renforçateur des liens sociaux 

Selon certains auteurs, le cerveau évoluerait pour traiter des informations écologiques 

telles que la taille du territoire ou la quantité de ressources exploitables (De Casien et al., 

2017). Dunbar (1998) lui, pose l'hypothèse du cerveau social et suggère que la grande taille 

du cerveau des primates refléterait la complexité de leur système social : plus un groupe 

ǎƻŎƛŀƭ Ŝǎǘ ƎǊŀƴŘΣ Ǉƭǳǎ ƻƴ ǎΩŀǘǘŜƴŘ Ł ŎŜ ǉǳŜ ǎŜǎ ƳŜƳōǊŜǎ ŘŞǘƛŜƴƴŜƴǘ ǳƴŜ ŎŀǇŀŎƛǘŞ ƛƳǇƻǊǘŀƴǘŜ 

à traiter des informations concernant les autres individus ; cela leur permet ainsi de 

ǎΩŀŘŀǇǘŜǊ Ł ƭŀ ŎƻƳǇƭŜȄƛǘŞ ŘŜǎ ǊŜƭŀǘƛƻƴǎ ŜȄƛǎǘŀƴǘŜǎ ŀǳ ǎŜƛƴ de ce groupe. Également appelée 

théorie de « ƭΩƛƴǘŜƭƭƛƎŜƴŎŜ ƳŀŎƘƛŀǾŞƭƛǉǳŜ » (Byrne, 1996), cette hypothèse a, dans un 

premier temps, surtout été comprise en termes de capacité à tromper ou manipuler (Dunbar 
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ϧ {ŎƘǳƭǘȊΣ нллтύΦ !ǳƧƻǳǊŘΩƘǳƛΣ ƭŜǎ ǇƘŞƴƻƳŝƴŜǎ ǇǊƻsociaux nécessaires à cette intelligence 

sont cependant de plus en plus étudiés.  

La prosocialité est un ensemble de comportements dont les actions bénéficient au 

receveur sans forcément coûter au donneur. Certains de ces comportements sont favorisés 

par lΩŜƳǇŀǘƘƛŜΣ ǉǳƛ ǇŜǳǘ şǘǊŜ ŘŞŎǊƛǘŜ ŎƻƳƳŜ ǳƴ ǇǊƻŎŜǎǎǳǎ ŎƻƳǇƭŜȄŜ ŀǳ ǎŜƛƴ ŘǳǉǳŜƭ ŘŜǎ 

ŎƻƳǇƻǎŀƴǘǎ ŎƻƎƴƛǘƛŦǎ Ŝǘ ŀŦŦŜŎǘƛŦǎ ǎƻƴǘ ƛƳǇƭƛǉǳŞǎ Ŝǘ ƛƴǘŜǊŀƎƛǎǎŜƴǘΦ tƻǳǊ ŘŜ ²ŀŀƭ όнллфύΣ ŎΩŜǎǘ 

ƭŀ άŎŀǇŀŎƛǘŞ Ł ŎƻƳƳǳƴƛǉǳŜǊ ŀǾŜŎ ƭŜǎ ŀǳǘǊŜǎΣ Ł ƭŜǎ ŎƻƳǇǊŜƴŘǊŜ Ŝǘ Ł ŦŀƛǊŜ ƴƾǘǊŜ ƭŜǳǊ ǎƛǘǳŀǘƛƻƴέΦ 

La découverte des neurones miroir a permis aux chercheurs de voir plus loin : ces neurones 

possèdent des propriétés motrices et s'activent quand une action est faite, mais aussi quand 

nous observons quelqu'un faire cette même action (Iacoboni, 2009). Ils auraient donc 

l'avantage de nous permettre une forme d'intersubjectivité aidant à comprendre l'esprit des 

ŀǳǘǊŜǎ όLŀŎƻōƻƴƛΣ нллфύΦ [ΩŜƳǇŀǘƘƛŜ Ŝǎǘ ǳƴ ǇǊƻŎŜǎǎǳǎ ǉǳƛ ŀ ŞǘŞ ǎŞƭŜŎǘƛƻƴƴŞ ŀǳ Ŧƛƭ Řǳ ǘŜƳǇǎ : 

elle favorise l'harmonie sociale et la coopération au sein d'un groupe, et toute société trouve 

son compte à l'exploiter (de Waal, 2009).  

/ƘŜȊ ƭΩşǘǊŜ ƘǳƳŀƛƴΣ ƳǳǎƛŎŀƭƛǘŞ Ŝǘ ŜƳǇŀǘƘƛŜ ǇƻǳǊǊŀƛŜƴǘ ŜƴǘǊŜ ŀǳǘǊŜǎ ŀǾƻƛǊ ŞǾƻƭǳŞ 

biologiquement et culturellement pour renforcer des liens sociaux permettant la formation 

ŘŜ ǎƻŎƛŞǘŞǎ ƘǳƳŀƛƴŜǎ όCǊŜŜƳŀƴΣ мффуύΦ [Ŝǎ ƘƻƳƛƴƛŘŞǎ ŀȅŀƴǘ ǾǳΣ ŀǳ ŎƻǳǊǎ ŘŜ ƭΩŞǾƻƭǳǘƛƻƴΣ ƭŀ 

taille de leurs groupes sociaux augmenter façon importante, ils auraient pu remplacer les 

toilettages, servant au maintien des bonnes relations et à la stabilité des groupes sociaux 

chez la plupart des primates non-humains, par la musique, un « toilettage acoustique » plus 

puissant que le toilettage traditionnel (Dunbar, 2017). Par ailleurs, Falk (2004) et 

Dissanayake (2000) ont suggéré que la musicalité, parce ǉǳΩŜƭƭŜ ǇŜǊƳŜǘ ǳƴŜ ǊŞƎǳƭŀǘƛƻƴ 

ǎƻŎƛŀƭŜ Ŝǘ ǳƴŜ ŎŜǊǘŀƛƴŜ ǳƴƛƻƴ ŞƳƻǘƛƻƴƴŜƭƭŜΣ ŀǾŀƛǘ ŘΩŀōƻǊŘ ŞƳŜǊƎŞ Řŀƴǎ ǳƴ ŎƻƴǘŜȄǘŜ ŘŜ 

communication dyadique mère-bébé. Plusieurs études vont dans le sens de cette 

hypothèse Υ ƴƻƴ ǎŜǳƭŜƳŜƴǘ ƭΩƛƴǘŞǊşǘ ǇƻǳǊ ƭŀ ƳǳǎƛǉǳŜ ǎŜ ŘŞǾŜƭƻǇpe dès les premiers jours de 

ǾƛŜ ŎƘŜȊ ƭΩşǘǊŜ ƘǳƳŀƛƴ ό¢ǊŜƘǳōΣ нллоύΣ ȅ ŎƻƳǇǊƛǎ ŎƘŜȊ ŘŜǎ ōŞōŞǎ ǇǊŞƳŀǘǳǊŞǎ ŘŜ ос ǎŜƳŀƛƴŜǎ 

(Carvalho et al., 2019) mais en plus, les chants maternels sont étonnamment stables dans 

leur pitch et leur tempo à travers les cultures (Trehub et al., 1993) et engendrent davantage 

ŘΩŞǾŜƛƭ ŎƘŜȊ ƭŜǎ ōŞōŞǎ ǉǳŜ ƭŜ ƭŀƴƎŀƎŜ ŘŜ ƭŀ ƳŝǊŜ (Trehub & Nakata, 2001; Shenfield et al., 

нллоύΣ ŎŜǎ ōŞōŞǎ ƳƻƴǘǊŀƴǘ ŘΩŀƛƭƭŜǳǊǎ Ǉƭǳǎ ŘΩƛƴǘŞǊşǘ ǇƻǳǊ ƭŜǎ ǾƛŘŞƻǎ ǎǳǊ ƭŜǎǉǳŜƭƭŜǎ ƭŜǳǊ ƳŝǊŜ 

chante que pour celles sur lesquelles elle parle (Trehub & Nakata, 2001). Cette musicalité 
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ŀǳǊŀƛǘ ŜƴǎǳƛǘŜ ŞǘŞ ŞǘŜƴŘǳŜ Ł ŘΩŀǳǘǊŜǎ ŦƻǊƳŜǎ ŘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ όŎŞǊŞƳƻƴƛŜǎ ǊƛǘǳŜƭƭŜǎΣ 

ǇŀǊŀŘŜǎΣΧύΦ  

 

tƻǳǊ IŀƎŜƴ ϧ .Ǌȅŀƴǘ όнллоύΣ ƭŀ ƳǳǎƛǉǳŜ ǎǳƎƎŞǊŜǊŀƛǘ ƭΩŜȄƛǎǘŜƴŎŜ Ŝǘ ƭŀ ǉǳŀƭƛǘŞ ŘΩǳƴŜ 

coalition ; il a aussi été montré que les chants partageant des fonctions sociales avaient des 

formes convergentes à travers les cultures (Mehr et al., 2018).  

Plusieurs études ont également mis en relief le lien entre musique et comportements 

ǎƻŎƛŀǳȄΦ [ΩŞŎƻǳǘŜ ŘŜ musique peut notamment avoir des effets positifs sur les auditeurs : les 

chants religieux induisent un comportement éthique chez les croyants (Lang et al., 2016) et 

ƭΩŞŎƻǳǘŜ ŘŜ ƳǳǎƛǉǳŜ Ŝƴ ŦŀƳƛƭƭŜ Ŝǘ ŜƴǘǊŜ ǇŀƛǊǎ ŎƻƴǘǊƛōǳŜ Ł ƭŀ ŎƻƘŞǎƛƻƴ ŀǳ ǎŜƛƴ ŘΩǳƴ ƎǊƻǳǇŜ 

(Boer & Abubakar, нлмпύΦ /ƘŜȊ ŘŜǎ ŜȄǇŜǊǘǎ ŘŜ ƭΩƛƳǇǊƻǾƛǎŀǘƛƻƴΣ ŎŜǊǘŀƛƴŜǎ ƛƴǘŜƴǘƛƻƴǎ ǎƻŎƛŀƭŜǎ 

peuvent également être communiquées via des interactions musicales (Aucouturier & 

Cannone, нлмтύΦ [ΩŜȄǇǊŜǎǎƛƻƴ ƳǳǎƛŎŀƭŜΣ Ł ǘǊŀǾŜǊǎ ƭŀ ǇǊŀǘƛǉǳŜ ƛƴǎǘǊǳƳŜƴǘŀƭŜΣ ƭŜǎ ŎƘŀnts ou la 

danse, peut aussi induire un renforcement des liens sociaux : chez les enfants, jouer de la 

musique ensemble améliore les comportements prosociaux (Kirschner & Tomasello, 2010) et 

ƭΩŜƳǇŀǘƘƛŜ όwŀōƛƴƻǿƛǘŎƘ Ŝǘ ŀƭΦ, 2012), et les chants des soldats renforcent la solidarité au 

sein d'un groupe (Cleveland, 1985). La salsa permet à deux danseurs de partager des 

émotions (Hewer et al., 2010) et Ribeiro (2011) ǎǳƎƎŝǊŜΣ ƭǳƛΣ ƭϥƛŘŞŜ ŘŜ άŎƘƻǊŞƎǊŀǇƘƛŜ 

ŜƳǇŀǘƘƛǉǳŜέ Υ Řŀƴǎ ƭϥƛƳǇǊƻǾƛǎŀǘƛƻƴΣ Ŝƴ ŘŀƴǎŜ ŎƻƴǘŜƳǇƻǊŀƛƴŜΣ les danseurs ont besoin de 

comprendre non seulement les intentions et les mouvements de l'autre mais aussi leurs 

émotions, ce qui implique une certaine empathie.  

5ΩŀǳǘǊŜǎ ŞǘǳŘŜǎ ǎŜ ǎƻƴǘ ŦƻŎŀƭƛǎŞŜǎ ǎǳǊ ƭŜ ǊȅǘƘƳŜΣ ƭΩǳƴŜ ŘŜǎ ŎƻƳǇƻǎŀƴǘŜǎ ŘŜ ƭΩŀŎǘƛǾƛǘŞ 

musicaƭŜΦ /ƘŜȊ ƭΩşǘǊŜ ƘǳƳŀƛƴΣ ƭŀ ŎŀǇŀŎƛǘŞ Ł ǎŜ ǎȅƴŎƘǊƻƴƛǎŜǊ Ł ǳƴ ǊȅǘƘƳŜ ǇŜǳǘ şǘǊŜ ŘŞŎƻǳǇŞŜ 

en trois critères (Patel, 2014) : (1) la prédiction, soit la capacité à anticiper le tempo au lieu 

ŘΩȅ ǊŞŀƎƛǊΣ όнύ ƭŀ ŦƭŜȄƛōƛƭƛǘŞΣ ǎƻƛǘ ƭŀ ŎŀǇŀŎƛǘŞ Ł ǎΩŀŘŀǇǘŜǊ ǎƛ ƭŜ ǘŜƳǇƻ change, et (3) le 

croisement de modalités, par exemple nous pouvons marquer silencieusement un pulsation 

Ł ƭΩŞŎƻǳǘŜ ŘΩǳƴ ǊȅǘƘƳŜΦ hǊ ŎŜǘǘŜ ŎŀǇŀŎƛǘŞ Ł ǎŜ ǎȅƴŎƘǊƻƴƛǎŜǊ ǇƻǳǊǊŀƛǘ ŞƎŀƭŜƳŜƴǘ ƧƻǳŜǊ ǳƴ ǊƾƭŜ 

positif dans les interactions sociales : partager un rythme contribuerait à la création et au 

ǊŜƴŦƻǊŎŜƳŜƴǘ ŘŜǎ ƭƛŜƴǎ ǎƻŎƛŀǳȄ ŀǳ ǎŜƛƴ ŘΩǳƴ ƎǊƻǳǇŜ ό¢ŀǊǊ Ŝǘ ŀƭΦ, 2014). Cirelli (2018) a 

ŘΩŀƛƭƭŜǳǊǎ ƳƻƴǘǊŞ ǉǳŜ ƭŀ ǎȅƴŎƘǊƻƴƛŜ ƛƴǘŜǊǇŜǊǎƻƴƴŜƭƭŜ ŜƴƎŜƴŘǊŀƛǘ ŘŜǎ ŎƻƳǇƻǊǘŜƳŜƴǘǎ ŘΩŀƛŘŜ 

chez des bébés de 14 mois.  
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Au sein du règne animal, la prosocialité a notamment été étudiée par le biais du partage 

alimentaire. Sƛ ƭŜǎ ŘƛŦŦŞǊŜƴǘŜǎ ŦƻƴŎǘƛƻƴǎ ŘŜ ŎŜ ǇƘŞƴƻƳŝƴŜ ƴΩƻƴǘ Ǉŀǎ ŜƴŎƻǊŜ ǘƻǳǘŜǎ ŞǘŞ 

pleinement comprises, elle peut dans certains cas être compatible avec l'hypothèse de la 

réciprocité : les deux participants en retireraient un avantage. Le partage alimentaire a donc 

été étudié chez diverses espèces, et notamment chez les corvidés : les jeunes grands 

corbeaux communiquent la localisation de carcasses alimentaires à leurs congénères 

(Heinrich & Marzluff, 1995), des comportements d'alimentation coopérative ont été 

observés dans un groupe de corneilles noires (Baglione et al., нллнύ Ŝǘ ƭŀ ǇǊŞǎŜƴŎŜ ŘΩǳƴŜ 

ŀƛŘŜ ǇǊƻǎƻŎƛŀƭŜ Řŀƴǎ ǳƴ ŎŀŘǊŜ ŀƭƛƳŜƴǘŀƛǊŜ όǘǊŀƴǎŦŜǊǘ ŘΩǳƴ ƧŜǘƻƴ ǇŜǊƳŜǘǘŀƴǘ ŘΩƻōǘŜnir une 

récompense à un autre oiseau) a été documentée chez les grands corbeaux (Massen et al., 

2015). Cette coopération alimentaire peut notamment avoir lieu avec le partenaire sexuel 

chez les corbeaux freux (Corvus frugilegus) (Clayton & Emery, 2007) et les choucas (von 

Bayern et al., 2007), pour lesquels ce partage faciliterait la formation du lien social et serait 

ǳƴ ǇǊŞŎǳǊǎŜǳǊ Ł ƭΩŞǘŀōƭƛǎǎŜƳŜƴǘ ŘŜǎ ŎƻǳǇƭŜǎΦ hƴ ŀ ŘŜ Ǉƭǳǎ ƳƻƴǘǊŞ ǉǳŜ ƭŜǎ ǇŜǊǊƻǉǳŜǘǎ ƎǊƛǎ Řǳ 

Gabon (Psittacus erithacus) pouvaient eux aussi faire preuve de réciprocité, et que la 

relation entre les oiseaux jouait probablement un rôle au sein de ces interactions (Péron et 

al., 2013), tout comme chez les calopsittes élégantes (Nymphicus hollandicus), pour 

lesquelles le partage alimentaire est influencé par les affinités et les liens de parenté (Liévin-

Bazin et al., 2019).  

  

[ΩƛƴŦƭǳŜƴŎŜ ŘŜ ƭŀ ƳǳǎƛǉǳŜ ǎǳǊ ƭŜǎ ŎƻƳǇƻǊǘŜƳŜƴǘǎ ƛƴǘŜǊŀŎǘƛŦǎ ŀ Ƴƻƛƴǎ ŞǘŞ ŞǘǳŘƛŞŜ ŎƘŜȊ 

ƭΩŀƴƛƳŀƭ ƴƻƴ-humain ; certaines études se sont malgré tout penchées sur le sujet. 

Notamment, les chimpanzés de laboratoire montrent plus de comportements affiliatifs 

ƭƻǊǎǉǳΩƛƭǎ ŞŎƻǳǘŜƴǘ ŘŜ ƭŀ ƳǳǎƛǉǳŜ ƛƴǎǘǊǳƳŜƴǘŀƭŜ Ŝǘ Ƴƻƛƴǎ ŘŜ ŎƻƳǇƻǊǘŜƳŜƴǘǎ ŀƎƻƴƛǎǘƛǉǳŜǎ 

quand ils écoutent de la musique vocale (Videan et al., 2007), et des gorilles (Gorilla gorilla 

gorilla) en zoo agressent moins leurs congénères quand ils écoutent de la musique classique 

(Wells et al., 2006). Chez la souris (Angelucci et al., нллтύΣ ƭΩŜȄǇƻǎƛǘƛƻƴ Ł ƭŀ ƳǳǎƛǉǳŜ ƳƻŘǳƭŜ 

ƭΩŀŎǘƛǾƛǘŞ ŘŜ ƭΩƘƛǇǇƻŎŀƳǇŜΣ ǳƴŜ ǎǘǊǳŎǘǳǊŜ ŎŞǊŞōǊŀƭŜ ǉǳƛ ƧƻǳŜ ǳƴ Ǌôle majeur dans le 

traitement des émotions, y compris les émotions sociales (Immordino-Yang & Singh, 2013).  
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Musique et empathie pourraient donc avoir évolué pour améliorer la coopération et la 

ŎƻƘŞǎƛƻƴ ŀǳ ǎŜƛƴ ŘΩǳƴ ƎǊƻǳǇŜΦ  

 

ŜΦ [ΩŀǇǇǊŜƴǘƛǎǎŀƎŜ vocal : un facilitateur de la musicalité ? 

tŀǊŎŜ ǉǳΩƛƭǎ ǎƻƴǘ ǇƘȅƭƻƎŞƴŞǘƛǉǳŜƳŜƴǘ ǘǊŝǎ ǇǊƻŎƘŜǎ ŘŜ ƴƻǳǎΣ ƭŜǎ ǇǊƛƳŀǘŜǎ ǎƻƴǘ ŘŜǎ 

modèles intéressants, qui peuvent permettre de comprendre comment un trait spécifique 

Ŝǎǘ ŀǇǇŀǊǳ Ŝǘ ŀ ŞǾƻƭǳŞ ŀǳ ǎŜƛƴ ŘŜ ƭΩŜǎǇŝŎŜ ƘǳƳŀƛƴŜΦ tƻǳǊ Emery (2004), les grands singes ont 

ŘΩŀƛƭƭŜǳǊǎ ǘƻǳƧƻǳǊǎ ōŞƴŞŦƛŎƛŞ ŘΩǳƴŜ Ǉƻǎƛǘƛƻƴ ǇŀǊǘƛŎǳƭƛŝǊŜ Ŝƴ Ǌŀƛǎƻƴ ŘŜ ƭŜǳǊǎ ǊŜƭŀǘƛƻƴǎ 

phylogénétiques avec les humains.  

/ΩŜǎǘ ƭŀ Ǌŀƛǎƻƴ ǇƻǳǊ ƭŀǉǳŜƭƭŜ ǉǳŜƭǉǳŜǎ ǊŜŎƘŜǊŎƘŜǎ ǎǳǊ ƭŀ ƳǳǎƛŎŀƭƛǘŞ ƻƴǘ ŘŞƧŁ ŞǘŞ ŎƻƴŘǳƛǘŜǎ 

avec des primates. Ces recherches montrent que les macaques (Macaca mulatta) sont 

capables de synchroniser les battements de leur main avec un métronome (Zarco et al., 

2009) et que ouistitis (Callithrix jacchus) et tamarins (Saguinus oedipus) montrent des 

préférences pour les tempi lents plutôt que rapides (McDermott & Hauser, 2007). Les 

chimpanzés préfèrent la musique africaine et indienne au silence (Mingle et al., 2014) et une 

ŞǘǳŘŜ ŘΩIŀǘǘƻǊƛ Ŝǘ ŀƭΦ (2013) présente une femelle chimpanzé capable de synchroniser les 

battements de sa main avec un son entendu. Un bébé femelle chimpanzé élevé par des 

humains a également montré une préférence pour la consonance par rapport à la 

dissonance (Sugimoto et al., 2010). Quant au tambourinage, il a été observé dans la nature 

chez plusieurs mâles chimpanzés (Babiszewska et al., 2014) mais aussi chez un mâle captif, 

.ŀǊƴŜȅΣ Řƻƴǘ ƭŀ ǇŜǊŦƻǊƳŀƴŎŜ ǎǳƛǾŀƛǘ ƭŀ ǎǘǊǳŎǘǳǊŜ Ŝǘ ƭŜǎ ǘǊŀƛǘǎ ǉǳŜ ƭΩƻƴ ǇŜǳǘ ǊŜǘǊƻǳǾŜǊ Řŀƴǎ ǳƴ 

contexte de tambourinage musical humain (Dufour et al., 2015).  

Cependŀƴǘ ƭŜ ƴƻƳōǊŜ ŘΩŜȄŜƳǇƭŜǎ Ŝǎǘ ŦŀƛōƭŜΣ Ŝǘ ǘŜƴŘ Ł ƳƻƴǘǊŜǊ ǉǳŜ ƭŜǎ ǇǊƛƳŀǘŜǎ ƴŜ ǎƻƴǘ 

peut-être pas aussi intéressés par la musique que nous aurions pu le penser au vu de leur 

ǇǊƻȄƛƳƛǘŞ ƎŞƴŞǘƛǉǳŜ ŀǾŜŎ ƴƻǳǎΦ 9ƴ ŜŦŦŜǘΣ ƳŀŎŀǉǳŜǎ Ŝǘ ŎƘƛƳǇŀƴȊŞǎ ƻƴǘ ōŜǎƻƛƴ ŘΩǳƴ ǘǊŝǎ ƭong 

ŀǇǇǊŜƴǘƛǎǎŀƎŜ όƧǳǎǉǳΩŁ ǳƴ ŀƴύ ŀǾŀƴǘ ŘŜ ǇƻǳǾƻƛǊ ǎŜ ǎȅƴŎƘǊƻƴƛǎŜǊ Ł ǳƴ ǊȅǘƘƳŜ ό½ŀǊŎƻ Ŝǘ ŀƭΦ, 

2009 ; Hattori et al., 2013), et ils le font avec moins de précision et plus de variabilité 

temporelle que les humains (Zarco et al., 2009) ; quant aux ouistitis et tamarins, ils préfèrent 

le silence à la musique (McDermott & Hauser, 2007), tout comme les orangs-outans (Ritvo & 

aŎ5ƻƴŀƭŘΣ нлмсύΦ 5Ŝ ǇƭǳǎΣ ǳƴŜ ŞǘǳŘŜ ŎƻƳǇƭŞƳŜƴǘŀƛǊŜ ŀǳ Ŏŀǎ ŘŜ .ŀǊƴŜȅ ƴΩŀ ǘǊƻǳǾŞ ŎƘŜȊ ƭŜǎ 

autres singes de la colonie aucun épisode rythmique qui aurait pu correspondre aux critères 
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ŘΩǳƴŜ ǇǊƻŘǳŎǘƛƻƴ ƳǳǎƛŎŀƭŜ (Dufour et al., 2017). Par ailleurs, dans la nature, certains 

comportements de tambourinages spontanés ont été observés chez des chimpanzés (Pan 

troglodytes), qui frappent les racines des arbres, (Arcadi et al., 1998), ou chez des gorilles 

(respectivement Gorilla gorilla gorilla et Gorilla beringei beringei), qui se frappent le torse 

ό{ŎƘŀƭƭŜǊΣ мфсоύ ƻǳ ǘŀǇŜƴǘ ƭŜǳǊǎ Ƴŀƛƴǎ ƭΩǳƴŜ ŎƻƴǘǊŜ ƭΩŀǳǘǊŜ όYŀƭŀƴ ϧ wŀƛƴŜȅΣ нллфύ Τ 

cependant la régularité ŘŜ ŎŜǎ ŎƻǳǇǎ ƴΩŀ Ǉŀǎ ŞǘŞ ŀƴŀƭȅǎŞŜΣ ƛƭ Ŝǎǘ ŘƻƴŎ ŘƛŦŦƛŎƛƭŜ ŘŜ ǎŀǾƻƛǊ ǎΩƛƭ 

ǎΩŀƎƛǘ ŘΩǳƴ ǘŜƳǇƻ ƻǳ ǇŀǎΦ 

 

/Ŝ ƳŀƴǉǳŜ ŘŜ ǎŜƴǎƛōƛƭƛǘŞ ƳǳǎƛŎŀƭŜ ǇƻǳǊǊŀƛǘ şǘǊŜ ƭƛŞ ŀǳȄ ŦŀƛōƭŜǎ ŎŀǇŀŎƛǘŞǎ ŘΩŀǇǇǊŜƴǘƛǎǎŀƎŜ 

vocal des primates non humains, chez lesquels il y a en effet peu dŜ ǇǊŜǳǾŜǎ ŘΩŀǇǇǊŜƴǘƛǎǎŀƎŜ 

de vocalisations complexes (Janik & Slater, 1997).  

Certains éléments tendent à montrer que la capacité à imiter des sons serait une aptitude 

ŎƻƎƴƛǘƛǾŜ ŎƻƳǇƭŜȄŜ ǎŜ ōŀǎŀƴǘ ǎǳǊ ƭΩŀǇǇǊŜƴǘƛǎǎŀƎŜΣ ƭŀ ƳŞƳƻƛǊŜ Ŝǘ ƭΩŀǘǘŜƴǘƛƻƴΣ Ƴŀƛǎ ŀǳǎǎƛ sur 

des mécanismes de contrôle vocal qui impliquent des représentations événementielles 

ƳǳƭǘƛƳƻŘŀƭŜǎΣ ŘŞǇŜƴŘŀƴǘŜǎ ŘŜ ƭΩŜȄǇŞǊƛŜƴŎŜ όaŜǊŎŀŘƻ Ŝǘ ŀƭΦΣ нлмпύΦ [ΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭ Ŝǎǘ 

ǳƴ ǇǊƻŎŜǎǎǳǎ ǇŀǊ ƭŜǉǳŜƭ ƭŀ ǇǊƻŘǳŎǘƛƻƴ ǾƻŎŀƭŜ Ŝǎǘ ƳƻŘƛŦƛŞŜ Ŝƴ ŦƻƴŎǘƛƻƴ ŘŜ ƭΩŜxpérience 

auditive (Marler, 1976) et plus spécifiquement selon des informations auditives externes 

(Schusterman, 2008). Watanabe lie ce trait à une certaine sensibilité à la musique 

(Watanabe et al., 2009) : un stimulus musical serait essentiellement renforçateur chez les 

espèces qui apprennent des stimulations auditives complexes pendant leur ontogenèse. 

/ŜǘǘŜ ŎŀǇŀŎƛǘŞ ŘΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭ ǎŜǊŀƛǘ ŞƎŀƭŜƳŜƴǘ ǳƴ ǇǊŞ-requis à la capacité à suivre un 

rythme (Patel et al., 2009) Υ ǇƻǳǊ ǇƭǳǎƛŜǳǊǎ ŀǳǘŜǳǊǎΣ ƭΩŀǇǇǊentissage vocal serait lié au 

contrôle moteur (e. g. Janik & Slater, 1997 ; Jarvis, 2013) Τ ƛƭ ŘŞǇŜƴŘ ŘΩŀƛƭƭŜǳǊǎ Ŝƴ ǇŀǊǘƛŜ Řǳ 

système vocal moteur, un ensemble de circuits de contrôle neuronaux et de muscles 

associés dont les actions coordonnées servent à produire des sons (Mercado et al., 2014). 

Sur le plan cérébral, les connections entre les régions auditives et les régions de planification 

motrices seraient plus importantes chez les humains que chez les autres primates, parce 

ǉǳΩƛƭǎ ǎƻƴǘ ŎŀǇŀōƭŜǎ ŘΩŀǇǇǊŜntissage vocal (Patel & IversenΣ нлмпύΦ 5Ŝ ŦŀƛǘΣ ǳƴ ƭƛŜƴ ǎΩŞǘŀōƭƛǘ 

dès la douzième semaine de gestation entre le développement vocal et le développement 

moteur (de Vries et al., 1985) ; cette coordination voco-motrice permet chez les bébés de 
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développer ce qui deviendra les gestes co-verbaux (les gestes accompagnant la parole) chez 

les adultes (Iverson, 2010).  

Parmi les mammifères, en plus des êtres humains, éléphants, cétacés, pinnipèdes et 

chauves-souris sont les seuls à démontrer cette aptitude.  

 

Un ceǊǘŀƛƴ ƴƻƳōǊŜ ŘΩŞǘǳŘŜǎ ƻƴǘ Ƴƛǎ Ŝƴ ŞǾƛŘŜƴŎŜ ƭŜ ƴƛǾŜŀǳ ŘƛǎŎǊƛƳƛƴŀǘƛŦ όi. e. la capacité à 

discriminer deux stimuli) de la musique ou du rythme chez de nombreuses espèces non 

humaines telles que, pour la musique, les éléphants (Elephas maximus) (Reinert, 1957), les 

rats (Rattus norvegicus) (Poli & Previde, 1991 ; Otsuka et al., 2009), les pigeons (Columba 

livia) (Porter & Neuringer, 1984), les étourneaux (Sturnus vulgaris) (Hulse et al., 1995), les 

paddas de Java (Watanabe & Nemoto, 1998), les macaques japonais (Macaca fuscata) 

(Izumi, 2000), les carpes (Cyprinus carpio) (Chase, 2001) et les poissons rouges (Carassius 

auratus) (Shinozuka et al., 2013), et pour le rythme les étourneaux (Hulse & al., 1984), les 

diamants mandarins (Taeniopygia guttata), les perruches ondulées (Melopsittacus 

undulatus) (ten Cate et al., 2016) et deux choucas (Corvus monedula) (Reinert, 1965). 

Cependant, ǇŜǳ ŘΩŜƴǘǊŜ ŜƭƭŜǎ ŎƻƴǎǘŀǘŜƴǘ ǳƴ ǊŞŜƭ ŜŦŦŜǘ ǊŜƴŦƻǊœŀǘŜǳǊ ŘŜ ƭŀ ƳǳǎƛǉǳŜΦ  

tŀǊ ŜȄŜƳǇƭŜ ŘŜǎ ŀƴƛƳŀǳȄ ǉǳƛ ƴŜ ǎƻƴǘ Ǉŀǎ ƻǳ ǇŜǳ ŎŀǇŀōƭŜǎ ŘΩŀǇprentissage vocal, tels que 

les pigeons (Watanabe & Nemoto, 2009), les poules (Gallus gallus domesticus) (McAdie et 

al., 1993), les rats (Crespo-Bojorque & Toro, 2015) ou les poissons rouges (Shinozuka et al., 

2013) ne montrent pas de préférences musicales ƳŀǊǉǳŞŜǎΣ Ł ƭΩƛƴǾŜǊǎŜ ŘΩƻƛǎŜŀǳȄ ŎŀǇŀōƭŜǎ 

ŘΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭ : les paddas de Java préfèrent la musique au silence et restent plus 

longtemps sur les perchoirs diffusant de la musique classique (Bach et Vivaldi) que de la 

musique moderne (Schöenberg et Carter) (Watanabe & Nemoto, 1998), et une étude avec 

des gris du Gabon (Psittacus erithacus) a montré que, face à un écran tactile leur laissant le 

choix entre déclencher un morceau de musique rythmé ou un morceau de musique calme, 

les perroquets avaient des préférences stables, mais différentes selon les individus (Péron et 

ŀƭΦΣ нлмоύΦ 5ΩŀǳǘǊŜǎ ŜǎǇŝŎŜǎ ŎŀǇŀōƭŜǎ ŘΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭ ƻƴǘ ƳƻƴǘǊŞ ŎŜǊǘŀƛƴŜǎ ŀǇǘƛǘǳŘŜǎ 

musicales Υ ŎΩŜǎǘ ǇŀǊ ŜȄŜƳǇƭŜ ƭŜ Ŏŀǎ ŘŜǎ ōƻǳǾǊŜǳƛƭǎ ǇƛǾƻƛƴŜ όPyrrhula pyrrhula), connus pour 

apprendre des mélodies que leur enseignent des humains et qui sifflent certains morceaux 

ŘŜ ƳǳǎƛǉǳŜΣ Ƴŀƛǎ ǎƻƴǘ ŀǳǎǎƛ ŎŀǇŀōƭŜǎ ŘΩŀƴǘƛŎƛǇŜǊ ŘŜ Ŧŀœƻƴ ǎȅƴŎƘǊƻƴƛǎŞŜ ƭŀ ǎǳƛǘŜ ŘŜ ŎŜǎ 

morceaux (Nicolai et al., 2013) et de Theo, une femelle perroquet gris du Gabon, quƛ ǎΩŜǎǘ 
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montrée capable de chanter en réponse à un stimulus musical et de généraliser les règles de 

la musique qu'elle entendait à d'autres notes (Bottoni et al., 2003).  

Quant à la capacité à se synchroniser à un rythme, elle a souvent été considérée comme 

ǇǊƻǇǊŜ Ł ƭΩƘƻƳƳŜ ό.ƛǎǇƘŀƳΣ нллсΤ .ǊƻǿƴΣ нллсΤ ¢ƘŀǳǘΣ нллоύΦ /ƻƳƳŜ ƛƭ ŀ ŞǘŞ ŘŞŎǊƛǘ Ǉƭǳǎ 

haut, les études effectuées avec les primates se sont montrées peu convaincantes (voir 

Zarco et al., 2009 et IŀǘǘƻǊƛ Ŝǘ ŀƭΦΣ нлмоύΦ " ƭΩƛƴǾŜǊǎŜΣ ǇƭǳǎƛŜǳǊǎ ŜǎǇŝŎŜǎ ŎŀǇŀbles 

ŘΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭ ƳƻƴǘǊŜƴǘΣ ǳƴŜ Ŧƻƛǎ ŘŜ ǇƭǳǎΣ ŘŜǎ ŀǇǘƛǘǳŘŜǎ ŎŜǊǘŀƛƴŜǎ Řŀƴǎ ŎŜ ŘƻƳŀƛƴŜΦ 

¦ƴŜ ŞǘǳŘŜ ŀ ǇŀǊ ŜȄŜƳǇƭŜ ƳƻƴǘǊŞ ǉǳΩǳƴŜ ƻǘŀǊƛŜ ŘŜ /ŀƭƛŦƻǊƴƛŜ όZalophus californianus) 

pouvait se synchroniser à une pulsation (Cook et al., 2013), cependant il subsiste des doutes 

ǎǳǊ ƭŀ ǇǊŞǎŜƴŎŜ ŘŜ ŎŜǘǘŜ ŎŀǇŀŎƛǘŞ ŘΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭ ŎƘŜȊ ƭŜǎ ƻǘŀǊƛŜǎ : en 1969 peu 

ŘΩŞƭŞƳŜƴǘǎ ŀƭƭŀƛŜƴǘ Ŝƴ ŎŜ ǎŜƴǎ όPeterson & Bartholomew) mais une étude plus récente 

ǊŞǾŝƭŜ ǉǳΩƛƭ ȅ ŀ ŘŜ Ǉƭǳǎ Ŝƴ Ǉƭǳǎ ŘŜ ǇǊŜǳǾŜǎ Ŝƴ ŦŀǾŜǳǊ ŘŜ ƭŀ ŎŀǇŀŎƛǘŞ ŘΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭ 

ŎƘŜȊ ŎŜǘ ŀƴƛƳŀƭ όwŜƛŎƘƳǳǘƘ ϧ /ŀǎŜȅΣ нлмпύΦ ¦ƴŜ ŀǳǘǊŜ ŞǘǳŘŜ ŀ ƳƻƴǘǊŞ ǉǳΩǳƴ ŞƭŞǇƘŀƴǘ ŀǾŀƛǘ 

produit un battement stable sur un tambour (Patel & Iversen, 2006). Plusieurs espèces de 

psittaciformes dansent spontanément en rythme (Fitch, 2009) à travers un large panel de 

tempi (Patel et al.Σ нллфύ Υ ŎΩŜǎǘ ƭŜ Ŏŀǎ ǇƻǳǊ ŀǳ Ƴƻƛƴǎ ǎƛȄ ŜǎǇŝŎŜǎ ŘΩŜƴǘǊŜ ŜǳȄ ό{ŎƘŀŎƘƴŜǊ Ŝǘ 

al., 2009) ; les perruches ondulées (Melopsittacus undulatus) peuvent également se 

synchroniser avec un métronome (Hasegawa et al., 2011) . Le cacatoès Snowball (voir Figure 

нΦύ ǎΩŜǎǘ ƳşƳŜ ƳƻƴǘǊŞ ŎŀǇŀōƭŜ ŘŜ ŘŀƴǎŜǊ Ŝƴ ǊȅǘƘƳŜ ǎŜƭƻƴ ǳƴ ǊŞǇŜǊǘƻƛǊŜ ŎƻƳǇǊŜƴŀƴǘ мп 

mouvements, dont deux composés (Jao Keehn et al., 2019). Plus surprenant encore, les 

cacatoès noirs créent des outils avec lesquels ils rythment sur des troncs creux (Wood, 1984) 

suivant des styles qui leur sont propres, produisant ainsi des pulsations régulières et des 

composantes répétées dans un contexte donné : ils partagent des rudiments clefs de la 

musique humaine instrumentale (Heinsohn et al., 2017). La synchronisation rythmique 

pourrait donc avoir des fondations neurobiologiques communes chez les humains et les 

oiseaux (Patel et al., 2009). 

Enfin, comme il a été expliqué au-ŘŜǎǎǳǎ όǾƻƛǊ ƭŜ ǇŀǊŀƎǊŀǇƘŜ ǎǳǊ ƭΩƘȅǇƻǘƘŝǎŜ ŘŜ ƭŀ 

sélection sexuelle), plusieurs études ont établi un parallèle entre le chant des oiseaux et la 

musique humaine.  
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Figure 2. Le perroquet danseur Snowball, qui a engendré plusieurs études sur le rythme 

chez les psittaciformes.  

Crédit photo : Irena Schulz, Bird Lovers Only Rescue Inc. 

 

hǊ ƛƭ ǎŜ ǘǊƻǳǾŜ ǉǳΩŀǳ ǎŜƛƴ Řǳ ǊŝƎƴŜ ŀƴƛƳŀƭΣ ǇŜǳ ŘΩŜǎǇŝŎŜǎ ǎƻƴǘ ŎŀǇŀōƭŜǎ ŘϥŀǇǇǊŜƴŘǊŜ ŘŜǎ 

stimuli vocaux (Patel et al., 2009). LΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭ ŀ ƴŞŀƴƳƻƛƴǎ ŞǾƻƭǳŞ ŘŜ Ŧŀœƻƴ 

ŎƻƴǾŜǊƎŜƴǘŜ ŎƘŜȊ ŀǳ Ƴƻƛƴǎ ǘǊƻƛǎ ƎǊƻǳǇŜǎ ŘΩƻƛǎŜŀǳx : les passeriformes (oiseaux chanteurs), 

les psittaciformes (perroquets) et les trochilidés (colibris), qui doivent apprendre à produire 

des chants ou certains signaux de communication complexes au cours de leur ontogenèse 

(Fitch, 2006). Passeriformes, psittaciformes et trochilidés comptent pour presque la moitié 

ŘŜǎ ŜǎǇŝŎŜǎ ŘΩƻƛǎŜŀǳȄ Řǳ ƳƻƴŘŜ όCƛǘŎƘΣ нллсύ Ŝǘ ƻƴǘΣ ŀǳ ǎŜƛƴ ŘŜ ƭŀ ǇŀǊǘƛŜ ŀǾŀƴǘ ŘŜ ƭŜǳǊ 

ŎƻǊǘŜȄΣ ŘŜǎ ƴƻȅŀǳȄ ǉǳƛ ƴΩƻƴǘΣ ƧǳǎǉǳΩƛŎƛΣ Ǉŀǎ ŞǘŞ ŘŞŎƻǳǾŜǊǘǎ ŎƘŜȊ ƭŜǎ ŀǳǘǊŜǎ ƎǊƻǳǇŜǎ ŘΩƻƛǎŜŀǳȄ 

(Petkov et Jarvis, 2012). Il y aurait même, chez les perroquets et certains oiseaux chanteurs, 

ŘŜǳȄ ƴƛǾŜŀǳȄ ŘΩƛƳƛǘŀǘƛƻƴ ǾƻŎŀƭŜ : une forme basique et associative partagée avec la plupart 

des passereaux, soit le fait de copier le chant de ses voisins, et une forme plus complexe, qui 

ǇŜǊƳŜǘǘǊŀƛǘ ŘΩƛƳƛǘŜǊ ŘŜǎ ǎƻƴǎ ƛǎƻƭŞǎ όMoore, 2003). Selon Fischetti (2007) p. 126 : « Si nous 

ǎƻƳƳŜǎ ƎŞƴŞǘƛǉǳŜƳŜƴǘ Ǉƭǳǎ ǇǊƻŎƘŜǎ ŘŜǎ ŎƘƛƳǇŀƴȊŞǎΣ ŘΩǳƴŜ ŎŜǊǘŀƛƴŜ ƳŀƴƛŝǊŜ ƴƻǳǎ ǎƻƳƳŜǎ 

ǾƻŎŀƭŜƳŜƴǘ Ǉƭǳǎ ǇǊƻŎƘŜǎ ŘŜǎ ƻƛǎŜŀǳȄ ώΧϐΦ ».  
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3. Une possible évolution convergente entre humains et oiseaux ?  

 

Lƭ ǎΩŀǾŝǊŜ ŘƻƴŎ ǉǳŜ ƭŜǎ ƻƛǎŜŀǳȄ Ŝǘ ƭŜǎ ƘǳƳŀƛƴǎ ǇŀǊǘŀƎŜƴǘ ŎŜǊǘŀƛƴŜǎ ŎŀǊŀŎǘŞǊƛǎǘƛǉǳŜǎ 

musicales. Comme il a déjà été mentionné au-ŘŜǎǎǳǎ όǾƻƛǊ ƭŜ ǇŀǊŀƎǊŀǇƘŜ ǎǳǊ ƭΩƘȅǇƻǘƘŝǎŜ ŘŜ 

ƭΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭύΣ ŎŜǎ Ŏaractéristiques semblent plus limitées chez les primates non 

humains, malgré leur proximité génétique avec les êtres humains. Il est donc improbable 

que la musicalité ait évolué chez un ancêtre commun aux oiseaux et aux humains ; à 

ƭΩƛƴǾŜǊǎŜ ŜƭƭŜ ŀǳǊŀƛǘ Ǉǳ ŞǾƻƭǳŜǊ ŘŜǳȄ Ŧƻƛǎ Υ ŎƘŜȊ ƭŜǎ ƘǳƳŀƛƴǎ Ŝǘ ŎƘŜȊ ƭŜǎ ƻƛǎŜŀǳȄΦ Lƭ ǎΩŀƎƛǊŀƛǘ 

ŘƻƴŎ ŘΩǳƴ Ŏŀǎ ŘΩŞǾƻƭǳǘƛƻƴ ŎƻƴǾŜǊƎŜƴǘŜ ŦŀŎƛƭƛǘŞŜ ǇŀǊ ƭŜǎ ŎŀǇŀŎƛǘŞǎ ŘΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭΦ 

Autrement dit, musicalité et apprentissage vocal pourraient être des traits analogues (Fitch, 

2006) : ŘŜǎ ǘǊŀƛǘǎ ǎƛƳƛƭŀƛǊŜǎ ǉǳƛ ƴΩŞǘŀƛŜƴǘ Ǉŀǎ ǇǊŞǎŜƴǘǎ ŎƘŜȊ ǳƴ ŀƴŎşǘǊŜ ŎƻƳƳǳƴΣ Ƴŀƛǎ ƻƴǘ 

évolué de façon indépendante dans deux lignages. 

 

 

II. Étudier la musique au sein du règne animal  

 

/ƻƳƳŜ ƴƻǳǎ ƭΩŀǾƻƴǎ ŘŞǾŜƭƻǇǇŞ ǇǊŞŎŞŘŜƳƳŜƴǘΣ ǇƭǳǎƛŜǳǊǎ ŦƻǊŎŜǎ ǎŞƭŜŎǘƛves ont sans 

doute permis l'apparition de la musique, et une étude comparative entre les espèces 

pourrait nous aider à mieux comprendre cette évolution.   

 

/ŜǇŜƴŘŀƴǘΣ ƭΩŞǘǳŘŜ ǎŎƛŜƴǘƛŦƛǉǳŜ ŘŜ ƭΩŀǊǘ ƴΩŜǎǘ Ǉŀǎ ǘƻǳƧƻǳǊǎ ŀƛǎŞŜΦ  

Marquand (2016) a détaillé trois Ŧŀœƻƴ ŘΩŞǘǳŘƛŜǊ ƭΩŀǊǘ : (1) la méthode mystique, qui 

ŎƻƴǎƛǎǘŜ Ł ŎƻƴǎƛŘŞǊŜǊ ǉǳŜ ƭΩŀǊǘ Ŝǎǘ ǳƴ ƳȅǎǘŝǊŜ ǉǳƛ ƴŜ ǇŜǳǘ ǉǳΩşǘǊŜ ŀǇǇǊŞƘŜƴŘŞ Ŝǘ ŀŘƳƛǊŞ 

Ƴŀƛǎ Ǉŀǎ ŎƻƳǇǊƛǎΣ όнύ ƭŀ ƳŞǘƘƻŘŜ ƳŞǘŀǇƘȅǎƛǉǳŜΣ ǉǳƛ ŎƻƴǎƛŘŝǊŜ ƭΩŀǊǘ ŎƻƳƳŜ ǳƴŜ ŦƻǊƳŜ ŘŜ 

philosophie active pouvant être expliqué par les idées produites par cette philosophie et (3) 

ƭŀ ƳŞǘƘƻŘŜ ǎŎƛŜƴǘƛŦƛǉǳŜΣ ǉǳƛ ŎƻƴǎƛǎǘŜ Ł ǘƛǊŜǊ ŘŜǎ ƭƻƛǎ ŘŜ ƭΩŞǘǳŘŜ ŘΩƻōƧŜǘǎ ŘΩŀǊǘǎ Ŝǘ Ł ƭŜǎ 

appliquer à des cas similaires.  

[ŀ ŘƛŦŦƛŎǳƭǘŞ Ł ŘŞŦƛƴƛǊ ƭΩŀǊǘ ŎƻƳǇƭƛǉǳŜ ŎŜǇŜƴŘŀƴǘ ƭŜǎ ŎƘƻǎŜǎ : la ŘŞŦƛƴƛǘƛƻƴ ŘŜ ƭΩŀǊǘ Ŝǎǘ 

controversée au sein de la philosophie contemporaine Τ ŎŜǘǘŜ ŎƻƴǘǊƻǾŜǊǎŜ ǎΩŞǘŜƴŘ ƧǳǎǉǳΩŁ ƭŀ 

ǇƻǘŜƴǘƛŀƭƛǘŞ ƳşƳŜ ŘŜ ŘŞŦƛƴƛǊ ƭΩŀǊǘΣ ŎŜǊǘŀƛƴǎ ŎƻƴǎƛŘŞǊŀƴǘ ǉǳŜ ŎŜ ǎŜǊŀƛǘ ƛƴǳǘƛƭŜ ό!ŘŀƛƧŀƴΣ нлмнύΦ  
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/Ŝǎ ŎƻƴǎƛŘŞǊŀǘƛƻƴǎ ǎΩŀǇǇƭƛǉǳŜƴǘ ŀǳǎǎƛ Ł ƭŀ musique. Pour plusieurs auteurs (Fitch, 2006 ; 

wŀǾƛƎƴŀƴƛ Ŝǘ ŀƭΦΣ нлмпύΣ ƭŀ ŎƻƴŎŜǾƻƛǊ ŎƻƳƳŜ ǳƴ ǘƻǳǘ ƛƴŘƛŦŦŞǊŜƴŎƛŞ ǊƛǎǉǳŜǊŀƛǘ ŘΩƻƳŜǘǘǊŜ ǉǳΩŜƭƭŜ 

intègre une large variété de domaines pouvant servir des buts divers : les interrogations 

portant sur ses originesΣ ƻǳ ǎŀ ŦƻƴŎǘƛƻƴΣ ƴŜ ǇƻǳǊǊŀƛŜƴǘ ǎŜ ŎƻƴǘŜƴǘŜǊ ŘΩǳƴŜ ǎŜǳƭŜ ǊŞǇƻƴǎŜΦ ¦ƴŜ 

ǎǘǊŀǘŞƎƛŜ Ŏƻƴǎƛǎǘŀƴǘ Ł ŘƛǾƛǎŜǊ ƭŀ ƳǳǎƛǉǳŜ Ŝƴ ŘƛŦŦŞǊŜƴǘǎ ŞƭŞƳŜƴǘǎΣ ǉǳƛ ǇŜǊƳŜǘǘǊŀƛǘ ŘΩŀŦŦǊƻƴǘŜǊ 

sa nature multi-composée, serait alors plus pertinente (Ravignani et al., 2014). Nous savons 

en effet que la musique est basée sur un set de mécanismes cognitifs qui interagissent et ont 

leur propres bases neuronales (Ravignani et al., 2014) et de mécanismes perceptuels ayant 

une très longue histoire évolutive, pour certains partagés avec la majorité des autres 

vertébrés (Fitch, 2006) : la perception de la mélodie, par exemple, serait sous-tendue chez 

ƭΩƘǳƳŀƛƴ ŎƻƳƳŜ ŎƘŜȊ ƭŜǎ ŀǳǘǊŜǎ ŜǎǇŝŎŜǎ ǇŀǊ ǇƭǳǎƛŜǳǊǎ ǎǘǊŀǘŞƎƛŜǎ ǇŜǊŎŜǇǘǳŜƭƭŜǎ όƭΩƻǊŜƛƭƭŜ 

ǊŜƭŀǘƛǾŜ Ŝǘ ƭΩƻǊŜƛƭƭŜ ŀōǎƻƭǳŜ Ŝƴ ǎƻƴǘ ǳƴ ŜȄŜƳǇƭŜύ όIǳƭǎŜ Ŝǘ al.,1992).  

La musique peut également être étudiée via le concept de musicalité, qui est plus large et 

ǎŀƴǎ ŘƻǳǘŜ Ǉƭǳǎ ŦŀŎƛƭŜ Ł ŜȄǇƭƻǊŜǊ ŎƘŜȊ ƭΩŀƴƛƳŀƭ ƴƻƴ ƘǳƳŀƛƴΦ [ŀ ƳǳǎƛŎŀƭƛǘŞ ŀ ŞǘŞ ŘŞŎǊƛǘŜ ǇŀǊ 

Hoeschele et al. (2015) comme « la capacité qui nous permet ŘŜ ǇŜǊŎŜǾƻƛǊΣ ŘΩŀǇǇǊŞŎƛŜǊ Ŝǘ ŘŜ 

produire de la musique ».  

 

1. vǳŜƭǎ ŎǊƛǘŝǊŜǎ ŞǘǳŘƛŜǊ ŎƘŜȊ ƭΩŀƴƛƳŀƭ ƴƻƴ ƘǳƳŀƛƴ ?  

 

/ŜǊǘŀƛƴǎ ŀǳǘŜǳǊǎ ƻƴǘ ŜǎǎŀȅŞ ŘŜ ŘŞŦƛƴƛǊ ŘŜǎ ŎǊƛǘŝǊŜǎ ǇŜǊƳŜǘǘŀƴǘ ŘΩŞǘǳŘƛŜǊ ƳǳǎƛǉǳŜ Ŝǘ 

ƳǳǎƛŎŀƭƛǘŞ ŎƘŜȊ ƭΩŀƴƛƳŀƭ ƴƻƴ-humain.  

Pour Arom (2007), lΩƛŘŞŜ ŘΩǳƴ ŎƻƴǘƛƴǳǳƳ Řǳ ǾƛǾŀƴǘ ŜƴƎƭƻōŀƴǘ ƭŀ ƳǳǎƛǉǳŜ ǎǳǎŎƛǘŜ ƭŀ 

question des critères de ce que nous qualifions de musique. Arom (2007) définit donc 

plusieurs « universaux musicaux », des caractéristiques de la musique produite par les 

humains : (1) la présŜƴŎŜ ŘΩǳƴŜ ƛƴǘŜƴǘƛƻƴƴŀƭƛǘŞΣ ǇƻǳǊ ŎŜƭǳƛ ǉǳƛ ŀƎƛǘ Ŝǘ ǇƻǳǊ ƭŜǎ ƳŜƳōǊŜǎ ŘŜ ǎŀ 

ŎǳƭǘǳǊŜΣ όнύ ƭŀ ƴƻǘƛƻƴ ŘŜ ǇǊƻŎŜǎǎǳǎ ŦƻǊƳŜƭΣ ŀǳǘǊŜƳŜƴǘ Řƛǘ ƭŀ ƳǳǎƛǉǳŜ ǎŜǊŀƛǘ ƭŜ ǊŞǎǳƭǘŀǘ ŘΩǳƴŜ 

ŎƻƴǾŜƴǘƛƻƴΣ όоύ ƭŀ ǇǊŞǎŜƴŎŜ ŘŜ Ǌŀǘƛƻǎ ǘŜƳǇƻǊŜƭǎΣ ŎΩŜǎǘ-à-ŘƛǊŜ ŘΩǳƴŜ ǇǳƭǎŀǘƛƻƴΣ ǉǳƛ ǎŜ ōŀse sur 

la notion de périodicité, (4) la présence de symétrie, dans la mesure où la musique serait une 

ǊŜŎƘŜǊŎƘŜ ŘΩŞǉǳƛƭƛōǊŜ Υ ǳƴ ƳƻǊŎŜŀǳ ŀƭǘŜǊƴŜ ǇŀǊ ŜȄŜƳǇƭŜ ŜƴǘǊŜ ǎƻƭƛǎǘŜǎ Ŝǘ ŎƘǆǳǊǎΣ όрύ ƭŀ 

référence à une échelle musicale, soit des hauteurs contrastives sélectionnées dans le 

continuum sonore Υ ŎΩŜǎǘ ǇŀǊ ŜȄŜƳǇƭŜ ƭŜ Ŏŀǎ ŘŜ ƭŀ ƎŀƳƳŜ ǇŜƴǘŀǘƻƴƛǉǳŜΣ όсύ la présence 
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ŘΩǳƴŜ ǊŞǇŀǊǘƛǘƛƻƴ ŘŜǎ ǊƾƭŜǎ ƭƻǊǎǉǳŜ Ǉƭǳǎ ŘΩǳƴ ƛƴŘƛǾƛŘǳ Ŝǎǘ ƛƳǇƭƛǉǳŞΣ όтύ ƭŀ ǇǊŞǎŜƴŎŜ ŘŜ 

catégories ou répertoires, autrement dit la signification symbolique attribuée à telle ou telle 

production. Arom (2007) explique que chaque musique humaine regroupe au minimum 

deux de ces critères ; la question se pose alors de savoir si certains de ces critères peuvent se 

retrouver dans une production animale sonore.  

Watanabe & Kuczaj (2013) proposent, eux, de discuter les comportements esthétiques 

des animaux sous trois aspects : (1) cognitif, soit la capacité de discrimination, (2) plaisir, soit 

la notion de renforcement, (3) créativité, soit la question des habilités motrices. Cette 

ŎƻƴŎŜǇǘƛƻƴ ŘŜ ƭŀ ŎǊŞŀǘƛǾƛǘŞ ƴƻǳǎ ǎŜƳōƭŀƴǘ ƛƴŎƻƳǇƭŝǘŜΣ ƴƻǳǎ ǇǊŜƴƻƴǎ ƭŜ ǇŀǊǘƛ ŘΩŜƴ ǳǘƛƭƛǎŜǊ ǳƴŜ 

plus cognitive : pour Runco & Jaeger (2012), dans sa définition standard, la créativité 

ƛƳǇƭƛǉǳŜ ŘΩǳƴŜ ǇŀǊǘ ƭΩƻǊƛƎƛƴŀƭƛǘŞ όŀǳǘǊŜƳŜƴǘ Řƛǘ ƭŀ conception de quelque chose de nouveau 

ƻǳ ŘΩƛƴƘŀōƛǘǳŜƭύ Ŝǘ ŘΩŀǳǘǊŜ ǇŀǊǘ ƭΩŜŦŦŜŎǘƛǾƛǘŞΦ Otsuka et al. (2009) étudient la musicalité à trois 

niveaux, les deux premiers étant identiques à ceux de Watanabe & Kuczaj : (1) discriminatif, 

soit la capacité à discriminer deux types de musiques différentes, (2) renforçateur, soit la 

capacité à percevoir la musique comme un stimulus agréable, (3) facilitateur/inhibiteur, soit 

ƭŀ ǇƻǎǎƛōƛƭƛǘŞ ŘΩşǘǊŜ ƛƴŦƭǳŜƴŎŞ ǇƻǎƛǘƛǾŜƳŜƴǘ ƻǳ ƴŞƎŀǘƛǾŜƳŜƴǘ ǇŀǊ ƭŀ ƳǳǎƛǉǳŜΦ  

Enfin Gupfinger & Kaltenbrunner (2018) passent en revue différents projets musicaux, et 

définissent ainsi 4 types de projets musicaux impliquant des animaux, en fonction de la 

compréhension musicale et des capacités cognitives et auditives qui lui sont associées chez 

ƭΩŜspèce animale observée :  

(1) les mouvements animaux comme sources de contrôle, ce qui implique des formes de 

vie qualifiées de simples telles que les bactéries ou autres animaux simples (vers de terre), 

ƭŜǎ ŀƴƛƳŀǳȄ ƴŜ Ƨƻǳŀƴǘ ƛŎƛ ǉǳΩǳƴ ǊƾƭŜ ǇŀǎǎƛŦ ǇǳƛǎǉǳΩƛƭǎ ƴΩƻƴǘ ŀǳŎǳƴŜ ƛƴǘŜǊŀŎǘƛƻƴ ŘƛǊŜŎǘŜ ŀǾŜŎ 

les équipements qui engendrent du son, ce sont donc leurs mouvements qui produisent une 

forme de musique sans volonté de leur part, 

(2) les animaux comme performeurs inconscients, lorsque ces derniers touchent ou 

déclenchent les interfaces, instruments ou capteurs et ont donc des interactions directes 

avec les équipements, mais manquent de la cognition nécessaire pour comprendre la 

causalité de leurs actions en lien avec les résultats musicaux  
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(3) les animaux comme musiciens entraînés ƭƻǊǎǉǳΩƛƭǎ ŘŜǾƛŜƴƴŜƴǘ ŘŜǎ ǇŜǊŦƻǊƳŜǳǊǎ 

musicaux actifs, comme on en voit par exemple beaucoup sur internet jouer des instruments 

de musique, la plupart du temps après un entraînement  

(4) les animaux comme musiciens volontairesΣ ŎƻƳƳŜ ŎΩest par exemple le cas du projet 

metamusic ŘΩ!ƭƛŜƴ ǇǊƻŘǳŎǘƛƻƴΣ ǇǊŞǎŜƴǘŞ ǇŀǊ ƭΩŀǊǘƛŎƭŜΣ ǉǳƛ ŘŞǾŜƭƻǇǇŜ ŘŜǎ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ǎƻƴƻǊŜǎ 

ƛƴǘŜǊŀŎǘƛǾŜǎ ǇƻǳǊ ƭŜǎ ŀƴƛƳŀǳȄ ŎŀǇǘƛŦǎΣ ǇŀǊ ƭΩƛƴǘŜǊƳŞŘƛŀƛǊŜ ŘΩǳƴ ƭŀǊƎŜ ǇŀƴŜƭ ŘŜ ŎŀǇǘŜǳǊǎ Ŝǘ 

ŘΩƻǳǘƛƭǎ ǉǳŜ ƭŜǎ ŀƴƛƳŀǳȄ ǎƻƴǘ ŎŀǇŀōƭŜǎ ŘΩŜȄǇƭƻǊŜǊΣ Ŝǘ ŀǾŜŎ ƭŜǎǉǳŜƭǎ ƛƭǎ ǇŜǳǾŜƴǘ ƧƻǳŜǊΦ  

/Ŝǎ ŘƛŦŦŞǊŜƴǘǎ ŎǊƛǘŝǊŜǎ ǇŜǳǾŜƴǘ şǘǊŜ ǳǘƛƭŜǎ Řŝǎ ƭƻǊǎ ǉǳŜ ƭΩƻƴ ǎΩƛƴǘŞǊŜǎǎŜ Ł ƭΩŞǘǳŘŜ ŘŜ ƭŀ 

musicalité au sein du règne animal. Dans le cadre de ce doctorat, nous prenons donc le parti 

de nous intéresser à une définition de la musique élargie à la musicalité, et de nous 

interroger sur les critères de cette musicalité que remplissent les animaux non-humains. 

Il reste cependant, dans ce cadre, à choisir un modèle pertinent. Comme cela a déjà été 

suggéré plus haut, les oiseaux pourraient être de bons candidats en la matière.  

 

2. Des singes à plumes 

 

Les structures correspondant au neocortex cérébral des mammifères, une région 

considérée comme primordiale pour les hautes capacités cognitives, ne sont que peu 

développées chez les oiseaux (Lui et al., 2011). Selon Emery (2006), cela aurait mené certains 

neurologistes à croire que ces derniers étaient des créatures instinctives relativement peu 

capables d'apprentissage.  

Pourtant, des études effectuées chez certaines ŜǎǇŝŎŜǎ ŘΩƻƛǎŜŀǳȄ ŘŞƳƻƴǘǊŜƴǘ ƭŜ 

contraire. Psittaciformes et corvidés sont notamment souvent comparés entre eux dans le 

domaine de la cognition aviaire (pour une revue exhaustive voir Lambert et al., 2019), ces 

ŘŜǳȄ ŎŀǘŞƎƻǊƛŜǎ ŘΩƻƛǎŜŀǳȄ ŀȅŀƴǘ ƳşƳŜ ƎŀƎƴŞ ƭŜ surnom de "grands singes à plumes" (Emery, 

2004) en raison de capacités cognitives défiant celles des singes anthropoïdes (Emery, 2006).  

Psittaciformes et corvidés ont développé des élargissements cérébraux sous-tendant leur 

cognition complexe : ce processus évolutif est probablement basé sur des structures sous-

jacentes communes aux grands singes et aux cétacés (Osvath et al., 2014). Plus 

spécifiquement, des études récentes ont montré une convergence des circuits neuronaux 

entre le cortex préfrontal et le neopallium caudiolatéral (Güntürkün, 2005; Jarvis et al., 
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нллрύΣ ŀǇǇǳȅŀƴǘ ƭΩƛŘŞŜ ŘΩǳƴŜ ŎƻƎƴƛǘƛƻƴ ŎƻƳǇŀǊŀōƭŜ ŜƴǘǊŜ ǇǎƛǘǘŀŎƛŦƻǊƳŜǎΣ ŎƻǊǾƛŘŞǎ Ŝǘ ƎǊŀƴŘǎ 

ǎƛƴƎŜǎΦ tƭǳǎ ŜƴŎƻǊŜΣ ŎŜǎ ŘŜǳȄ ŎŀǘŞƎƻǊƛŜǎ ŘΩƻƛǎŜŀǳȄ ƻƴǘ ǳƴ ƴƻƳōǊŜ ŘŜ ƴŜǳǊƻƴŜǎ ǎǳǇŞǊƛŜǳǊ Ł 

celui des grands singes au niveau du télencéphale alors que dans la plupart des cas, la taille 

absolue de leur cerveau est moindre (Olkowicz et al., 2016) : cette haute densité neuronale 

ǎŜǊŀƛǘ Ł ƭŀ ōŀǎŜ ŘŜ ƭΩƛƴǘŜƭƭƛƎŜƴŎŜ ŀǾƛŀƛǊŜΦ  

Nous avons également vu précédemment que, chez les primates, la grande taille du 

cerveau, et donc les capacités cognitives, serait liée à la complexité de leur système social 

(Dunbar, 1998). Cependant chez les oiseaux, la relation potentielle entre sociabilité et taille 

du cerveau est complexe et toute comparaison avec les primates doit être prise avec 

précaution. Les systèmes sociaux aviaires sont flexibles, la taille du groupe n'est donc pas 

forcément un bon indicateur (Emery et al., 2007). Le système d'appariement, en revanche, 

pourrait avoir ǳƴŜ ƎǊŀƴŘŜ ƛƳǇƻǊǘŀƴŎŜ Υ 9ƳŜǊȅ Ŝǘ ŀƭΦ όнллтύ ǊŜƭŝǾŜƴǘ ǉǳŜ ŘΩǳƴŜ ƳŀƴƛŝǊŜ 

ƎŞƴŞǊŀƭŜΣ ƭŜǎ ŜǎǇŝŎŜǎ ŘϥƻƛǎŜŀǳȄ ŦƻǊƳŀƴǘ ŘŜǎ ŎƻǳǇƭŜǎ Ł ǾƛŜΣ ŎƻƳƳŜ ŎΩŜǎǘ ƭŜ Ŏŀǎ ŘŜǎ 

psittaciformes et des corvidés, sont aussi celles dont les individus ont le plus gros cerveau 

relativement à la taille de leur corps. Chez les oiseaux monogames à long terme, le lien entre 

les partenaires nécessite en effet une intelligence de la relation qui permettrait à chacun de 

coƳǇǊŜƴŘǊŜ ƭŜǎ ǎƛƎƴŀǳȄ ŘŜ ƭΩŀǳǘǊŜ, de lui répondre de façon appropriée et de prédire ses 

comportements, ce qui engendrerait une relation stable avec des bénéfices mutuels (Emery 

et al., 2007).  

 

Psittaciformes et corvidés sont également de très bons modèles pour tester les 

différentes hypothèses évolutives évoquées ci-dessus.  

Toǳǘ ŘΩŀōƻǊŘΣ ŎƘŜȊ ƭŀ ǇƭǳǇŀǊǘ ŘŜǎ ŜǎǇŝŎŜǎ ŘΩƻƛǎŜŀǳȄΣ ƭŜǎ ŎƘŀƴǘǎ Ŝǘ ƭŜǎ ǊȅǘƘƳŜǎ ƻƴǘ ŞǘŞ 

ƻōǎŜǊǾŞǎ Ŝƴ ƳŀƧƻǊƛǘŞ ƭƻǊǎ ŘŜ ƭŀ ǎŀƛǎƻƴ ŘŜǎ ǇŀǊŀŘŜǎ ό{ŜŀǊŎȅ ϧ !ƴŘŜǊǎǎƻƴΣ мфусύ ŎƻƳƳŜ ŎΩŜǎǘ 

par exemple le cas des canaris (Serinus canaria), qui ont tendance à produire plus de 

« phrases sexy » (une phrase vocale spécialement appréciée des femelles, Vallet & Kreutzer, 

1995) pendant la période de reproduction (Leitner et al., 2001) et des cacatoès noirs, dont le 

tambourinage est supposément un comportement de parade (Heinsohn et al., 2017). 

Psittaciformes et passeriformes (dont font partie les corvidés) sont donc de bons modèles 

ǇƻǳǊ ǘŜǎǘŜǊ ƭΩƘȅǇƻǘƘŝǎŜ ŘŜ ƭŀ ƳǳǎƛŎŀƭƛǘŞ Ŝƴ ǘŀƴǘ ǉǳŜ ǘǊŀƛǘ ŦŀǾƻǊƛǎŞ ǇŀǊ ƭŀ ǎŞƭŜŎǘƛƻƴ ǎŜȄǳŜƭƭŜΦ  
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5ΩŀǳǘǊŜ ǇŀǊǘΣ ŎŜǎ ŘŜǳȄ ƎǊƻǳǇŜǎ ŘΩƻƛǎŜŀǳȄ ƻƴǘ ŘŞƳƻƴǘǊé certains comportements qui 

ǇŜǊƳŜǘǘǊŀƛŜƴǘ ŘŜ ǎΩƛƴǘŞǊŜǎǎŜǊ Ł ƭΩƘȅǇƻǘƘŝǎŜ Řǳ ƧŜǳ ŎƻƳƳŜ ǇǊŞŎǳǊǎŜǳǊ ŘŜ ƭŀ ƳǳǎƛǉǳŜ : 

psittaciformes et corvidés montrent une nature joueuse qui développe leur capacité à 

explorer leur environnement et à résoudre des problèmes (voir Auersperg, 2015 pour une 

discussion). Certains jeux comprennent des actions combinatoires chez les corvidés (Rat-

Fischer, 2017) et plusieurs espèces de psittaciformes maintiennent des comportements de 

ƧŜǳȄ ŘΩƻōƧŜǘǎ Ł ƭΩŃƎŜ ŀŘǳƭǘŜ ό!ǳŜǊǎǇŜǊƎ Ŝǘ ŀƭΦΣ нлм4a, 2015). De plus, corvidés et 

psittaciformes peuvent utiliser les outils Υ ŎΩŜǎǘ ƴƻǘŀƳƳŜƴǘ ƭŜ Ŏŀǎ ŘŜǎ ŎƻǊōŜŀǳȄ ŘŜ bƻǳǾŜƭƭŜ 

Calédonie (Wimpenny et al., 2011), des grands corbeaux (Corvus Corax), de la corneille 

ŘΩ!ƳŞǊƛǉǳŜ όCorvus brachyrhynchos), des corbeaux freux (Corvus frugilegus) (pour une revue 

voir Lambert et al., des 2019), des cacatoès de Goffin (Cacatua goffiniana) (Auersperg et al., 

2012), des cacatoès noirs (Wood, 1984 ; Heinsohn et al., 2017), des kéas (Nestor notabilis) 

(Auersperg et al., 2011; Gajdon et al., 2011) et des aras hyacinthes (Anodorhynchus 

hyacinthinus) (Borsari & Ottoni, 2005). 

tŀǊ ŀƛƭƭŜǳǊǎΣ ƭΩƘȅǇƻǘƘŝǎŜ ŘŜ ƭŀ ƳǳǎƛǉǳŜ ŎƻƳƳŜ ǊŜƴŦƻǊœŀǘŜǳǊ ŘŜǎ ƭƛŜƴǎ ǎƻŎƛŀǳȄ ǇƻǳǊǊŀƛǘ 

ŞƎŀƭŜƳŜƴǘ şǘǊŜ ŞǾŀƭǳŞŜ ŀǾŜŎ ŎŜǎ ŘŜǳȄ ƎǊƻǳǇŜǎ ŘΩƻƛǎŜŀǳȄΦ /ƻƳƳŜ ŘŞǘŀƛƭlé ci-dessus, 

ŘƛŦŦŞǊŜƴǘǎ ŎƻƳǇƻǊǘŜƳŜƴǘǎ ŘŜ ǇǊƻǎƻŎƛŀƭƛǘŞ Ŝǘ ŘΩŜƳǇŀǘƘƛŜ ƻƴǘ ŘŞƧŁ ŞǘŞ ƻōǎŜǊǾŞǎ ŎƘŜȊ ƭŜǎ 

corvidés (Heinrich & Marzluff 1995 ; Baglione et al., 2002 ; Clayton & Emery, 2007 ; von 

Bayern et al., 2007 ; Fraser & Bugnyar, 2010 ; Massen et al., 2015) et les psittaciformes 

(Péron et al., 2013 ; Liévin-Bazin et al., 2019). De plus, la relation entre vocalisations et 

renforcement des liens sociaux a déjà été documentée. Chez certains passeriformes, les 

Řǳƻǎ ŘŜ ŎƘŀƴǘǎ ǊŜƴŦƻǊŎŜƴǘ ƭŜ ŎƻǳǇƭŜ ǇŀǊŎŜ ǉǳΩƛƭǎ ŦŀŎilitent la surveillance du partenaire, la 

ŘŞŦŜƴǎŜ ŎƻƴƧƻƛƴǘŜ Řǳ ǘŜǊǊƛǘƻƛǊŜ Ŝǘ ƭŀ ǎȅƴŎƘǊƻƴƛǎŀǘƛƻƴ ŀǳ ƴƛǾŜŀǳ ŘŜ ƭΩŞƭŜǾŀƎŜ ŘŜǎ ƧŜǳƴŜǎ 

(Sonnenschein & Reyer, 1983), chez les corbeaux freux par exemple les cris permettraient de 

renforcer et de maintenir la relation de couple (Røskaft & Espmark, 1982). Chez les 

perroquets, les duos sont utilisés pour la défense conjointe du territoire (par exemple chez 

ƭŜǎ !ƳŀȊƻƴŜǎ Ł ƴǳǉǳŜ ŘΩƻǊ όAmazona auropalliata), Dahlin & Whright, 2012) et la 

ŎƻƴŎƻǊŘŀƴŎŜ ǾƻŎŀƭŜ όƭŜ Ŧŀƛǘ ŘΩƛƳƛǘŜǊ ŘƛǾŜǊǎ ŎǊƛǎ ǇǊƻŘǳƛǘǎ ǇŀǊ ŘΩŀǳǘǊŜǎ ƛƴŘƛǾƛŘǳǎύ ǇŜǊƳŜǘ ǳƴŜ 

forme de négociation entre les individus de deux groupes différents (Balsby & Bradbury, 

2009). Danser en rythme pourrait également être lié aux actions sociales, puisque les 

perroquets sont des oiseaux grégaires (Fitch, 2009) : Jao Keehn et al. (2019) remarquent que 
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chez le cacatoès Snowball, danser semble être un comportement social utilisé afin 

ŘΩƛƴǘŜǊŀƎƛǊ ŀǾŜŎ ƭŜǎ ƘǳƳŀƛƴǎ ǉǳƛ ǎΩƻŎŎǳǇŜƴǘ ŘŜ ƭǳƛ όǎƻƛǘ ǎƻƴ ƎǊƻǳǇŜ ŘŜ ǎǳōǎǘƛǘǳǘƛƻƴύΦ  

Enfin , psittaciŦƻǊƳŜǎ Ŝǘ ǇŀǎǎŜǊƛŦƻǊƳŜǎ ǎƻƴǘ ŎŀǇŀōƭŜǎ ŘΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭ ǘƻǳǘŜ ƭŜǳǊ ǾƛŜ 

quel que soit leur sexe et ce dans différents contextes (Lambert et al., 2019) et montrent, 

pour les psittaciformes et certains passeriformes, des aptitudes musicales certaines en 

terme de production sonore (Nicolai et al., 2013 pour les passeriformes; Bottoni et al., 2003 

pour les perroquets) et rythmique (Heinsohn et al., 2017 pour les psittaciformes), de 

synchronisation (Schachner et al., 2009 et Hasegawa et al., 2011 pour les psittaciformes) et 

de préférences musicales (Watanabe & Nemoto, 1998 pour les passeriformes ; Péron et al., 

2013 pour les psittaciformes).  

 

3. Des implications pour le bien-être animal 

 

Il a été montré que la musique pouvait influencer positivement les émotions de certains 

animaux non-humains : chez les rats, cela déclenche une augmentation de la synthèse de 

calcium et de dopamine, suggérant que cela pourrait diminuer les symptômes des maladies 

impliquant des dysfonctionnements de la dopamine (Sutoo & Akiyama, 2004), et des 

changements physiologiques bénéfiques ont été observés chez les chiens (Canus lupus 

familiaris) en réponse à la musique, impliquant une diminution de leur niveau de stress 

(Bowman et al., 2017). Toujours chez les chiens, la musique classique réduit le niveau de 

stress (Kogan et al., 2012) et les aboiements, et augmente le temps passé à se reposer (Wells 

et al., 2002). La thérapie par la harpe permet aussi de diminuer leur vitesse de respiration, 

ƭΩƘȅǇŜǊŀŎǘƛǾƛǘŞ Ŝǘ ƭΩŀƴȄƛŞǘŞ (Boone & Quelch, 2003). La diffusion de musique permet 

ŞƎŀƭŜƳŜƴǘ ǳƴŜ ŘƛƳƛƴǳǘƛƻƴ ŘŜ ŎƻƳǇƻǊǘŜƳŜƴǘǎ ǎǘŞǊŞƻǘȅǇŞǎ ŎƘŜȊ ŘŜǎ ŞƭŞǇƘŀƴǘǎ ŘΩ!ǎƛŜ ǾƛǾŀƴǘ 

en zoo (Wells & Irwin, 2008) ou encore une augmentation des comportements sociaux 

ŎƻƳƳŜ ƭŜ ǘƻƛƭŜǘǘŀƎŜΣ ƭŜ ƧŜǳ Ŝǘ ƭΩŜȄǇƭƻǊŀǘƛƻƴ ŎƘŜȊ des chimpanzés (Howell et al., 2003).  

[Ŝǎ ǇƻǎǎƛōƛƭƛǘŞǎ ŘΩŀǇǇƭƛŎŀǘƛƻƴ ŘŜ ƭŀ ƳǳǎƛǉǳŜ ǎƻƴǘ ŘƻƴŎ ƴƻƳōǊŜǳǎŜǎΣ ƴƻǘŀƳƳŜƴǘ Řŀƴǎ ƭŜ 

cadre du bien-şǘǊŜ Ŝǘ ŘŜ ƭΩŜƴǊƛŎƘƛǎǎŜƳŜƴǘ ŘΩŀƴƛƳŀǳȄ Ŝƴ ŎŀǇǘƛǾƛǘŞΣ Ǌŀƛǎƻƴ ǇƻǳǊ ƭŀǉǳŜƭƭŜ ƛƭ Ŝǎǘ 

important de vérifier si certaines espèces apprécient la musique, et si oui, laquelle. Il est de 

plus à noter que des millions de perroquets et de perruches sont possédés comme animaux 

de compagnie dans le monde.   
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III. Modèles animaux et collaborations 

 

Cette thèse a été effectuée avec des psittaciformes, les calopsittes élégantes, et des 

corvidés, les corbeaux à gros becs (Corvus macrorhynchos). 

Psittaciformes et corvidés partagent un certain nombre de points communs : en plus de 

connaître une période de développement importante avant de devenir adultes, ils vivent 

longtemps (19 ans pour un corbeau à gros bec et 20 ans pour une calopsitte élégante par 

exemple) et sont confrontés à de nombreux problèmes écologiques : entre autres, ils 

évoluent constamment dans des environnements variables et la plupart des espèces 

montrent des niveaux de complexité sociale similaires à celle des grands singes (Emery, 

2006). 

" ƴƻǘǊŜ ŎƻƴƴŀƛǎǎŀƴŎŜΣ ǇŜǳ ŘΩŞǘǳŘŜǎ ŎƻƳǇŀǊŀǘƛǾŜǎ ƻƴǘ ŞǘŞ ǊŞŀƭƛǎŞŜǎ ŜƴǘǊŜ ƭŜǎ 

ǇǎƛǘǘŀŎƛŦƻǊƳŜǎ Ŝǘ ƭŜǎ ŎƻǊǾƛŘŞǎΣ Ŝǘ ŀǳŎǳƴŜ ŞǘǳŘŜ ǎΩƛƴǘŞǊŜǎǎŀƴǘ Ł ƭŀ ƳǳǎƛŎŀƭƛǘŞ ƴΩŀ ŞǘŞ ŜŦŦŜŎǘǳŞŜ 

chez les perruches calopsittes ni les corbeaux à gros becs.   

 

1. Modèles animaux 

 

a. Les calopsittes élégantes 

 

Les calopsittes élégantes (voir Figure 3.) sont des cacatuidés (soit des perruches de la 

même famille que lŜǎ ŎŀŎŀǘƻŝǎύ ƻǊƛƎƛƴŀƛǊŜǎ ŘΩ!ǳǎǘǊŀƭƛŜΣ ŀǇǇŀǊǘŜƴŀƴǘ Ł ƭΩƻǊŘǊŜ ŘŜǎ 

ǇǎƛǘǘŀŎƛŦƻǊƳŜǎΦ 9ƭƭŜǎ ŞǾƻƭǳŜƴǘ Ŝƴ ƎǊƻǳǇŜ ǇƻǳǾŀƴǘ ŎƻƳǇǊŜƴŘǊŜ ǇƭǳǎƛŜǳǊǎ ŘƛȊŀƛƴŜǎ ŘΩƛƴŘƛǾƛŘǳǎ 

Ŝǘ ǾƛǾŜƴǘ ƧǳǎǉǳΩŁ ǾƛƴƎǘ ŀƴǎ Ŝƴ ŎŀǇǘƛǾƛǘŞΦ 9ƭƭŜǎ ǎƻƴǘ ƳƻƴƻƎŀƳŜǎ Ŝǘ ƎŀǊŘŜƴǘ ƭŜ ƳşƳŜ 

partenaire toute leur vie. Leur poids moyen se situe entre 80 et 100 grammes pour une taille 

allant de 30 à 35 cm. Ces perruches sont domestiques et faciles à héberger, notamment 

grâce à leur tolérance sociale très élevée.  
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Figure 3. Calopsittes élégantes (Nephtys et Seth), LECD (France) 

Crédit Photo : Mathilde Le Covec 

  

tƭǳǎƛŜǳǊǎ ŞǘǳŘŜǎ ǎŜ ǎƻƴǘ ƛƴǘŞǊŜǎǎŞŜǎ ŀǳȄ ŎƻǳǇƭŜǎ ŦƻǊƳŞǎ ǇŀǊ ƭŜǎ ŎŀƭƻǇǎƛǘǘŜǎΦ 5ΩǳƴŜ 

manière générale, il y a peu de différences comportementales entre les mâles et les 

femelles, que ce soit au sein du couple ou en dehors (Spoon et al., 2004). Concernant la 

ŎƻǳǾŀƛǎƻƴ Ŝǘ ƭΩŞƭŜǾŀƎŜ ŘŜǎ ƧŜǳƴŜǎΣ ƭŜǎ ǎƻƛƴǎ ǎƻƴǘ ōƛǇŀǊŜƴǘŀǳȄ Ŝǘ ƭŀ ŎƻƻǊŘƛƴŀǘƛƻƴ ŀǳ ǎŜƛƴ Řǳ 

couple est primordiale pour le succès reproducteur : plus la compatibilité et la coordination 

sont imporǘŀƴǘŜǎΣ ƳŜƛƭƭŜǳǊ Ŝǎǘ ƭŜ ǎǳŎŎŝǎ ǊŜǇǊƻŘǳŎǘŜǳǊ ό{Ǉƻƻƴ Ŝǘ ŀƭΦΣ нллсύΦ [ΩŜȄǇŞǊƛŜƴŎŜ 

reproductive des mâles comme des femelles joue un rôle dans le succès reproducteur, avec 

ǳƴŜ ǇǊŞǾŀƭŜƴŎŜ ŎŜǇŜƴŘŀƴǘ ǇƻǳǊ ƭΩŜȄǇŞǊƛŜƴŎŜ ǊŜǇǊƻŘǳŎǘƛǾŜ ŘŜǎ ŦŜƳŜƭƭŜǎ όǇƭǳǎ ƭŜǎ ŦŜƳŜƭƭŜǎ 

sont expérimentées, plus le succès reproducteur du couple est grand) (Stone et al., 1999). 

{ŜƛōŜǊǘ Ŝǘ ŀƭΦ όнллмύ Ŧƻƴǘ ŞƎŀƭŜƳŜƴǘ Şǘŀǘ ŘΩǳƴŜ ŎŜǊǘŀƛƴŜ ǾŀǊƛŀōƛƭƛǘŞ Řŀƴǎ ƭŀ ŎƻƳǇƻǎƛǘƛƻƴ ŘŜǎ 

ƎǊƻǳǇŜǎ ŘΩƛƴŘƛǾƛŘǳǎ ŞǘǳŘƛŞǎ ƭƻǊǎ ŘŜ ƭŀ ƴƛŘƛŦƛŎŀǘƛƻƴ Υ Ŝƴ Ǉƭǳǎ ŘŜǎ couples de calopsittes 

habituelles, une triade et des accouplements extra-couples ont été observées. Par ailleurs, 

les calopsittes restent en couple même en dehors de la période de reproduction (Spoon et 

al., 2006). Les interactions sociales varient en fonction des couples et reflètent le degré de 

compatibilité comportementale entre les partenaires : plus leurs comportements sont 

affiliatifs et concordants, moins ils montrent de comportements agressifs et discordants, et 

vice versa (Spoon et al., 2004). Cette compatibilité intra-couple ainsi que les qualités 

individuelles ont une influence sur la stabilité du couple, et peuvent jouer un rôle dans le 

ƳŀƛƴǘƛŜƴ ƻǳ ƭŀ Řƛǎǎƻƭǳǘƛƻƴ ŘΩǳƴŜ ǊŜƭŀǘƛƻƴ ό{Ǉƻƻƴ Ŝǘ ŀƭΦΣ нллтύΦ [Ŝǎ ǇŀǊǘŜƴŀƛǊŜǎ ŘŜ ŎƻǳǇƭŜ ƻƴǘ 

de meilleures interactƛƻƴǎΣ ǎƻƴǘ Ǉƭǳǎ ǎȅƴŎƘǊƻƴƛǎŞǎΣ ǎΩŀƎǊŜǎǎŜƴǘ ƳƻƛƴǎΣ ǎŜ ǘƻƛƭŜǘǘŜƴǘ Ǉƭǳǎ Ŝǘ 
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ont davantage de comportements sexuels que les individus qui ne sont pas en couple (Spoon 

et al., 2004).  

Seibert et al. (2001) ont aussi montré que les mâles étaient plus agressifs que les 

ŦŜƳŜƭƭŜǎΣ ǉǳΩƛƭǎ ŞǘŀƛŜƴǘ Ǉƭǳǎ ŞƭŜǾŞǎ ǉǳŜ ƭŜǎ ŦŜƳŜƭƭŜǎ Řŀƴǎ ƭŀ ƘƛŞǊŀǊŎƘƛŜ Ŝǘ ǉǳΩƛƭǎ ǎΩŜƴƎŀƎŜŀƛŜƴǘ 

ŘŀǾŀƴǘŀƎŜ Řŀƴǎ ŘŜǎ ŎƻƳǇƻǊǘŜƳŜƴǘǎ ŘŜ ǘƻƛƭŜǘǘŀƎŜ ŀǾŜŎ ƭŜǎ ŦŜƳŜƭƭŜǎ ǉǳΩŀǾŜŎ ŘΩŀǳǘǊŜǎ ƳŃƭŜǎΦ  

¦ƴŜ ŞǘǳŘŜ ǎΩŜǎǘ ŞƎŀƭŜƳŜƴǘ ƛƴǘŞǊŜǎǎŞŜ ŀǳȄ ŎŀǇŀŎƛǘŞǎ ŎƻƎƴƛǘƛǾŜǎ ŎƘez une calopsitte 

όtŜǇǇŜǊōŜǊƎ ϧ CǳƴƪΣ мффлύΦ 9ƭƭŜ ǇƻǊǘŜ ǎǳǊ ƭŀ ǇŜǊƳŀƴŜƴŎŜ ŘŜ ƭΩƻōƧŜǘ Ŝǘ ƭŀ ǘŃŎƘŜ !-non-B, une 

tâche au cours de laquelle un objet localisé à un point A lors de plusieurs essais successifs est 

ensuite déplacé à un point B de façon visible (étape 1) ou invisible (étape 2). On regarde 

ŀƭƻǊǎ ǎƛ ƭΩŀƴƛƳŀƭ Ŧŀƛǘ ƭΩŜǊǊŜǳǊ ŘŜ ŎƻƴǘƛƴǳŜǊ Ł ƭŜ ŎƘŜǊŎƘŜǊ Ŝƴ !Φ [ŀ ŎŀƭƻǇǎƛǘǘŜ ǎΩŜǎǘ ƳƻƴǘǊŞŜ 

capable de passer les deux étapes de la tâche A-non-B avec succès.  

 

Par ailleurs une étude effectuée au Laboratoire Ethologie Cognition Développement 

(également encadrée par Dalila Bovet, avec les mêmes oiseaux que ceux de ce travail de 

thèseύ ǎΩŜǎǘ ƛƴǘŞǊŜǎǎŞŜ ŀǳ ǇŀǊǘŀƎŜ ŀƭƛƳŜƴǘŀƛǊŜ Ŝǘ ŀǳȄ ŎƻƳǇƻǊǘŜƳŜƴǘǎ ŀŦŦƛƭƛŀǘƛŦǎ όƭŜǎ 

toilettages mutuels) chez les calopsittes élégantes (Liévin-.ŀȊƛƴ Ŝǘ ŀƭΦΣ нлмфύΦ [ΩŞǘǳŘŜ ŀ 

montré que les calopsittes partagent de la nourriture avec différents partenaires au moins 

ƧǳǎǉǳΩŁ ƭŜǳǊ ǘǊƻƛǎƛŝƳŜ ŀƴƴŞŜ ŘŜ ǾƛŜΣ ōƛŜƴ ǉǳŜ ƭŀ ŦǊŞǉǳŜƴŎŜ ŘŜ ŎŜs partages ainsi que le 

nombre de partenaires diminuent avec le temps. Les calopsittes partagent également plus 

ŀǾŜŎ ƭŜǳǊǎ ŦǊŝǊŜǎ Ŝǘ ǎǆǳǊǎ ǉǳΩŀǾŜŎ ŘΩŀǳǘǊŜǎ ŎƻƴƎŞƴŝǊŜǎΣ Ƴŀƛǎ ǎƻƴǘ Ǉƭǳǎ ŜƴŎƭƛƴǎ Ł ǇŀǊǘŀƎŜǊ 

avec des individus du sexe opposé. De plus, les jeunes partagent plus avec ceux qui ont 

préalablement partagé avec euȄΣ ŎŜ ǉǳƛ ǎǳƎƎŝǊŜ ŘŜ ƭŀ ǊŞŎƛǇǊƻŎƛǘŞΦ /ΩŜǎǘ ŞƎŀƭŜƳŜƴǘ ƭŜ ŎŀǎΣ 

dans une moindre mesure, pour les toilettages mutuels.  

[ƻǊǎ ŘΩǳƴŜ ŀǳǘǊŜ ŞǘǳŘŜ ŜŦŦŜŎǘǳŞŜ ŀǳ ƭŀōƻǊŀǘƻƛǊŜΣ ŘŜǎ ŎǊƛǎ ŘŜ ŘŞǘǊŜǎǎŜ ƻƴǘ ŞǘŞ ŘƛŦŦǳǎŞǎ ŀǳȄ 

calopsittes. Les résultats ont montré que ces dernières étaient capables de contagion 

ŞƳƻǘƛƻƴƴŜƭƭŜ Ŝǘ ǉǳΩŜƭƭŜǎ ƳƻƴǘǊŀƛŜƴǘ Ǉƭǳǎ ŘŜ ǎǘǊŜǎǎ ǉǳŀƴŘ ŜƭƭŜǎ ŞǘŀƛŜƴǘ ŀŦŦƛƭƛŞŜǎ Ł ƭΩƻƛǎŜŀǳ 

dont on leur diffusait le cri de détresse (Liévin-Bazin et al., 2018). 

  

9ƴŦƛƴΣ {Ŝƪƛ όнлмуύ ǎΩŜǎǘ ƛƴǘŞǊŜǎǎŞ ŀǳȄ ŎŀƭƻǇǎƛǘǘŜǎ Ŝƴ ǘŀƴǘ ǉǳŜ ƳƻŘŝƭŜ ŀƴƛƳŀƭ ǇƻǳǊ ƭΩŞǘǳŘŜ 

ŘŜ ƭΩŞǾƻƭǳǘƛƻƴ ŘŜ ƭŀ ƳǳǎƛǉǳŜΦ Lƭ ŀ ŞƭŜǾŞ ǉǳŀǘǊŜ Ǉƻǳǎǎƛƴǎ ŎŀƭƻǇǎƛǘǘŜǎ ǉǳΩƛƭ ŀ ŜȄǇƻǎŞǎ Ł ŘŜǎ 

ƳŞƭƻŘƛŜǎ ǎƛŦŦƭŞŜǎΦ vǳŜƭǉǳŜǎ Ƴƻƛǎ ŀǇǊŝǎ ƭΩŞŎƭƻǎƛƻƴΣ ǘǊƻƛǎ ŘŜ ŎŜǎ Ǉƻǳǎǎƛƴǎ ƛƳƛǘŀƛŜƴǘ ŎŜǎ 

mélodies Υ ƭΩŀǳǘŜǳǊ ǎǳƎƎŝǊŜ ǉǳŜ ŎŜ ǎŜǊŀƛǘ Řŀƴǎ ƭŜ ōǳǘ ŘΩŀǘǘƛǊŜǊ ƭΩŀǘǘŜƴǘƛƻƴ ŘŜǎ ƘǳƳŀƛƴǎΦ 5Ŝ 
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plus, certains oiseaux ont montré spontanément un rapide hochement de tête pendant la 

diffusion de musique humaine. La temporalité de ce comportement a été analysée afin 

ŘΩŞǾŀƭǳŜǊ ǎŀ ǎȅƴŎƘǊƻƴƛǎŀǘƛƻƴ ǊȅǘƘƳƛque et a montré une certaine régularité.  

Il est également important de souligner que la sensibilité auditive des calopsittes a été 

documentée et se situe entre 2000 et 5000 Hz (Okanoya & 5ƻƻƭƛƴƎΣ мфутύΣ ŎΩŜǎǘ-à-dire 

ǉǳΩŜƭƭŜ ŎƘŜǾŀǳŎƘŜ ƭŀǊƎŜƳŜƴǘ ŎŜƭƭŜ ŘŜ ƭΩhomme, comprise entre 2000 et 4000 Hz (Heffner & 

Heffner, 2006).  

 

b. Les corbeaux à gros becs 

[Ŝǎ ŎƻǊōŜŀǳȄ Ł ƎǊƻǎ ōŜŎǎ όǾƻƛǊ CƛƎǳǊŜ пΦύ ǎƻƴǘ ŘŜǎ ŎƻǊǾƛŘŞǎ ŘŜ ƭΩƻǊŘǊŜ ŘŜǎ ǇŀǎǎŜǊŜŀǳȄΦ Lƭǎ 

sont capables d'apprentissage vocal. Ces oiseaux sont originaires de lΩ!ǎƛŜ Řǳ {ǳŘ-Est, 

mesurent 46 à 59 centimètres et pèsent entre 450 et 1000 grammes. Ils sont grégaires. Ils 

vivent essentiellement dans des zones urbaines et se nourrissent notamment dans les 

ŘŞŎƘŀǊƎŜǎ όaŀǘǎǳōŀǊŀΣ нллоύΦ [ƻǊǎǉǳΩƛƭǎ ǎƻƴǘ ŎŀǇǘƛŦǎΣ ǳƴŜ ŘƻƳƛƴŀƴŎŜ ƭƛƴŞŀƛǊŜ ǎΩƛƴǎǘŀƭƭŜΣ 

ŘŞǘŜǊƳƛƴŞŜ ǇŀǊ ƭΩŀƎǊŜǎǎƛǾƛǘŞ Ŝǘ ƭŜ ǎŜȄŜ όƭŜǎ ƳŃƭŜǎ ŘƻƳƛƴŜƴǘ ƭŜǎ ŦŜƳŜƭƭŜǎύΣ Ŝǘ ƳŀƛƴǘŜƴǳŜ ǇŀǊ ƭŀ 

mémoire des rencontres passées avec les autres individus (Izawa & Watanabe, 2008).  

 

Une étude a montré que les corbeaux à gros bec avaient un niveau individuel de latéralité 

ŞƭŜǾŞ ƭƻǊǎ ŘŜǎ ŎƻƳǇƻǊǘŜƳŜƴǘǎ ƴŞŎŜǎǎƛǘŀƴǘ ƭΩǳǎŀƎŜ ŘŜ ƭŜǳǊ ǇŀǘǘŜ όaŀǘǎǳōŀǊŀ, 2003).  

5ΩŀǳǘǊŜǎ ŞǘǳŘŜǎ ǎŜ ǎƻƴǘ ƛƴǘŞǊŜǎǎŞŜǎ Ł ƭŜǳǊ ŎƻƎƴƛǘƛƻƴΦ  

Leur mémoire a par exemple été étudiée à plusieurs reprises. Ces oiseaux ont notamment 

montré des capacités de mémoire visuelle (Goto & Watanabe, 2009). Ils peuvent discriminer 

des stimuli colorés mais aussi, après un bref entraînement, mémoriser sur du long terme ces 

même stimuli colorés (Bogale et al. 2012). Plus encore, ils sont capables de méta-mémoire 

(Goto & Watanabe, 2012), la capacité consistant à gérer sa propre mémoire : ils peuvent 

évaluer la force de leurs souvenirs et adapter leur comportement en fonction.  

Les études portant sur les capacités numériques des corbeaux à gros becs montrent que 

ces oiseaux ont tendance à sélectionner les quantités les plus larges de façon naturelle, et 

ǉǳŜ ƭŜǳǊǎ ŘŞŎƛǎƛƻƴǎ ǎƻƴǘ ŀŦŦŜŎǘŞŜǎ ǇŀǊ ƭŜ Ǌŀǘƛƻ ƴǳƳŞǊƛǉǳŜ Ŝǘ ƭΩƻǊŘǊŜ ŘŜ ƎǊŀƴŘŜǳǊ ŘŜǎ ǎǘƛƳǳƭƛΣ 

ce qui indique une capacité de jugement numérique (Bogale et al., 2011a). Ils peuvent 
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ŞƎŀƭŜƳŜƴǘ ŎƻƳǇŀǊŜǊ ŘŜǎ ǉǳŀƴǘƛǘŞǎΣ Ƴŀƛǎ ŎŜǘǘŜ ŎŀǇŀŎƛǘŞ ǎŜƳōƭŜ ŘƛǎǇŀǊŀƞǘǊŜ ǉǳŀƴŘ ƭΩƛƴŘƛŎŜ Řǳ 

volume est retiré (Bogale et al., 2014).  

Enfin, plusieurs études sur la cognition sociale des corbeaux à gros becs ont été 

effectuées. Ces oiseaux montrent des comportements exclusivement agressifs quand on leur 

ǇǊŞǎŜƴǘŜ ǳƴ ƳƛǊƻƛǊ όYǳǎŀȅŀƳŀ Ŝǘ ŀƭΦΣ нлллύΣ ŎŜ ǉǳƛ ǎǳƎƎŝǊŜ ǉǳΩƛƭǎ ƴŜ ǊŜŎƻƴƴŀƛǎǎŜƴǘ Ǉŀǎ 

ƭΩƛƳŀƎŜ ŎƻƳƳŜ Şǘŀƴǘ ƭŀ ƭŜǳǊΦ Lƭǎ ǎŜƳōƭŜƴǘ Ŝƴ ǊŜǾŀƴŎƘŜ şǘǊŜ ŎŀǇŀōƭŜǎ ŘŜ ǊŜŎƻƴƴŀƛǎǎŀƴce 

individuelle (Izawa & Watanabe, 2008) : ils différencient les cris de leurs congénères et 

peuvent reconnaître des membres de leur groupe via des modalités croisées (auditives et 

visuelles), mais pas des non-membres du groupe (Kondo et al, 2012). Les corbeaux à gros 

becs peuvent également catégoriser des photographies de visages humains en se basant sur 

des similarités perceptuelles, qui diffèrent en fonction des individus Υ ŎΩŜǎǘ Ł ǇŀǊǘƛǊ ŘŜ ƭŀ 

ŎƻǳƭŜǳǊ ǉǳΩƛƭǎ ǎŜƳōƭŜƴǘ ŘƛǎŎǊƛƳƛƴŜǊ ƭŜ Ǉƭǳǎ ŦŀŎƛƭŜƳŜƴǘΣ Ƴŀƛǎ certains oiseaux se baseraient 

aussi sur les contours du visage, entre autres informations visuelles (Bogale et al., 2011b).  

 

 

 

 

 

 

 

 

 

 

Figure 4. Corbeau à gros bec,  

Centre for Advanced Research on Logic and Sensibility (Japon) 

Crédit Photo : Mathilde Le Covec 
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2. Sujets 

 

a. Les calopsittes élégantes 

Les calopsittes élégantes de ce travail de thèse sont hébergées au Laboratoire Ethologie 

/ƻƎƴƛǘƛƻƴ 5ŞǾŜƭƻǇǇŜƳŜƴǘΣ Ł ƭΩǳƴƛǾŜǊǎƛǘŞ tŀǊƛǎ bŀƴǘŜǊǊŜΦ tƻǳǊ ƭŜǎ ƛƴŦƻǊƳŀǘƛƻƴǎ 

complémentaires concernant les oiseaux, voir Figure 5.  

Les calopsittes sont hébergées selon les conditions standards approuvées par les 

autorités nationales françaises. Ce travail de doctorat est en accord avec la législation 

française et européenne concernant les animaux de laboratoire, et a été approuvé par le 

ŎƻƳƛǘŞ ŘΩŞǘƘƛǉǳŜ ǇƻǳǊ ƭΩŜȄǇŞǊƛƳŜƴǘŀǘƛƻƴ ŀƴƛƳŀƭŜ /ƘŀǊƭŜǎ 5ŀǊǿƛƴ όƴǳƳŞǊƻ ŘΩŀǳǘƻǊƛǎŀǘƛƻƴ : 

#7035 2016093011025283 v2). 

 

 

Figure 5. Trombinoscope des calopsittes du laboratoire (prénom, date de naissance et 

de mort si nécessaire, lien dŜ ǇŀǊŜƴǘŞ κ ŎƻǳǇƭŜǎ Ŝǘ ƳƻŘŜ ŘΩŞƭŜǾŀƎŜύ 

Crédit : Mathilde Le Covec 
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b. Les corbeaux à gros becs  

Ce doctorat a été effectué en collaboration avec le Pr Watanabe, du Centre for Advanced 

Research on Logic and Sensibility, qui dépend du département de psychoƭƻƎƛŜ ŘŜ ƭΩǳƴƛǾŜǊǎƛǘŞ 

de Keio (Japon). Les corbeaux à gros bec de ce travail de thèse y sont hébergés. Leur nombre 

est de huit (quatre femelles et quatre mâles). Tous les oiseaux ont été capturés dans leur 

première année de vie, dans Tokyo et ses environs. Ils étaient sevrés, capables de voler et 

indépendants de leurs parents, mais pas sexuellement matures. Par la suite, ils ont été 

hébergés au laboratoire dans des cages individuelles.  

[Ŝǎ ƻƛǎŜŀǳȄ ƻƴǘ ŞǘŞ ŀǘǘǊŀǇŞǎ ŀǾŜŎ ƭŀ ǇŜǊƳƛǎǎƛƻƴ Řǳ ƳƛƴƛǎǘǊŜ ŘŜ ƭΩŜƴǾƛǊƻnnement du Japon 

όƴǳƳŞǊƻ ŘΩŀǳǘƻǊƛǎŀǘƛƻƴ : #2025575). 

 

 

IV. Buts de la thèse 

 

aŀƭƎǊŞ ƭŜǎ ǉǳŜƭǉǳŜǎ ŞǘǳŘŜǎ ŀȅŀƴǘ ŘŞƧŁ ŜȄǇƭƻǊŞ ƭŀ ƳǳǎƛŎŀƭƛǘŞ ŎƘŜȊ ƭΩŀƴƛƳŀƭ ƴƻƴ-humain, 

ŎŜǊǘŀƛƴŜǎ ȊƻƴŜǎ ŘΩƻƳōǊŜ ŘŜƳŜǳǊŜƴǘΦ  

tǊŜƳƛŝǊŜƳŜƴǘΣ ǇŜǳ ŘΩƘȅǇƻǘƘŝǎŜǎ ǇƻǊǘŀƴǘ ǎǳǊ ƭŜǎ ƻǊƛƎƛƴŜǎ Ře la musique et de la 

ƳǳǎƛŎŀƭƛǘŞ ƻƴǘ ŞǘŞ ǾŞǊƛǘŀōƭŜƳŜƴǘ ŀǇǇǊƻŦƻƴŘƛŜǎ ŎƘŜȊ ƭΩŀƴƛƳŀƭ ƴƻƴ-humain Υ ƭΩƘȅǇƻǘƘŝǎŜ ŘŜ ƭŀ 

ǎŞƭŜŎǘƛƻƴ ǎŜȄǳŜƭƭŜ ƴΩŀ ƧŀƳŀƛǎ ŞǘŞ ŀōƻǊŘŞŜ ǎƻǳǎ ƭΩŀƴƎƭŜ ŘŜ ƭŀ ƳǳǎƛŎŀƭƛǘŞΣ ŎŜƭƭŜ Řǳ ƧŜǳ ŎƻƳƳŜ 

ǇǊŞŎǳǊǎŜǳǊ ŘŜ ƭŀ ƳǳǎƛǉǳŜ ƴΩŀ ƧŀƳŀƛǎ ŞǘŞ ǘŜǎǘŞŜΣ Ŝǘ celle de la musicalité comme renforçateur 

ŘŜǎ ƭƛŜƴǎ ǎƻŎƛŀǳȄ ƴΩŀ ŞǘŞ ǉǳŜ ǇŜǳ ŞǘǳŘƛŞŜΦ [ΩƘȅǇƻǘƘŝǎŜ ŘŜ ƭΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭ ŎƻƳƳŜ 

facilitateur de la musicalité commence à être explorée ; cependant aucune étude 

ŎƻƳǇŀǊŀǘƛǾŜ ŀǾŜŎ ƭΩşǘǊŜ ƘǳƳŀƛƴ ǇŜǊƳŜǘǘŀƴǘ ŘŜ ǊŜƴŦƻǊŎŜǊ ŎŜǘǘŜ ƴƻǘƛƻƴ ŘΩŞǾƻƭǳǘƛƻƴ 

ŎƻƴǾŜǊƎŜƴǘŜ ƴΩŀ ŜƴŎƻǊŜ ŞǘŞ ŜŦŦŜŎǘǳŞŜΦ  

Deuxièmement, les définitions de la musique et de la musicalité sont souvent peu claires, 

voire pas du tout abordées dans ces études. À notre connaissance, aucune recherche ne 

ǎΩŜǎǘ ŜƴŎore intéressée aux critères musicaux que pourraient remplir les animaux non-

humains.  

Enfin, si le modèle « psittaciforme η ǎŜ ǊŞǾŝƭŜ ŘŜ Ǉƭǳǎ Ŝƴ Ǉƭǳǎ ǇŜǊǘƛƴŜƴǘ ǇƻǳǊ ƭΩŞǘǳŘŜ ŘŜ ƭŀ 

musique et de la musicalité chez les animaux non-humain, aucune recherche en ŎŜ ǎŜƴǎ ƴΩŀ Ł 
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ce jour été publiée ŎƘŜȊ ƭŜǎ ŎƻǊǾƛŘŞǎΣ ŀƭƻǊǎ ƳşƳŜ ǉǳŜ ŎŜǎ ŘŜǳȄ ƎǊƻǳǇŜǎ ŘΩƻƛǎŜŀǳȄ ǎƻƴǘ ǘǊŝǎ 

souvent comparés sur le plan cognitif.  

  

Ce travail de thèse vise, notamment et dans une certaine mesure, à éclaircir ces zones 

ŘΩƻƳōǊŜ Ŝǘ ǎΩƛƴǘŞǊŜǎǎŜ ŘƻƴŎ Ł ƭŀ ǎŜƴǎƛōƛƭƛǘŞ ƳǳǎƛŎŀƭŜ ŎƘŜȊ ŘŜǳȄ ŜǎǇŝŎŜǎ ŘΩƻƛǎŜŀǳȄΣ ƭŜǎ 

corbeaux à gros becs et les calopsittes élégantes. Nos objectifs sont les suivants. 

(1) La musique étant souvent considérée comme une spécificité humaine, cette 

ǘƘŞƳŀǘƛǉǳŜΣ ƭƻǊǎǉǳΩŜƭƭŜ Ŝǎǘ ŀōƻǊŘŞŜ ŎƘŜȊ ƭΩŀƴƛƳŀƭ ƴƻƴ-humain, soulève certaines questions 

plus philosophiques ; nous souhaitons donc étudier quels critères de musique et de 

musicalité remplissent les oiseaux.  

(2) Déterminer si les animaux, et plus spécifiquement les oiseaux, sont influencés par la 

musique, peuvent montrer des préférences musicales, et produire des sons et des rythmes 

ǊŞƎǳƭƛŜǊǎ ǇŀǊ ƭϥƛƴǘŜǊƳŞŘƛŀƛǊŜ ŘŜ ŘƛŦŦŞǊŜƴǘǎ ƻōƧŜǘǎ ǇƻǳǊǊŀƛǘ ƴƻǳǎ ǇŜǊƳŜǘǘǊŜ ŘΩŜƴ ǎŀǾƻƛǊ Ǉƭǳǎ ǎǳǊ 

ƭΩŞǾƻƭǳǘƛƻƴ ŘŜ ƭŀ ƳǳǎƛǉǳŜ Ŝǘ ŘŜ ƭŀ ƳǳǎƛŎŀƭƛǘŞ ; nous souhaitons donc explorer les hypothèses 

ƭŀ ƭƛŀƴǘ Ł ƭΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭΣ ŀǳ ƧŜǳΣ Ł ƭŀ ǎŞƭŜŎǘƛƻƴ ǎŜȄǳŜƭƭŜ Ŝǘ ŀǳ ǊŜƴŦƻǊŎŜƳŜƴǘ ŘŜǎ ƭƛŜƴǎ 

sociaux, ainsi que la notion de convergence évolutive éventuelle de ces comportements.  

(3) Nous cherchons également à proposeǊ ŎŜǊǘŀƛƴŜǎ ǇƛǎǘŜǎ ŘΩŜƴǊƛŎƘƛǎǎŜƳŜƴǘ ŀƴƛƳŀƭ : si la 

ƳǳǎƛǉǳŜ ŀ ǳƴŜ ƛƴŦƭǳŜƴŎŜ ǇƻǎƛǘƛǾŜ ǎǳǊ ƭŜǎ ƛƴǘŜǊŀŎǘƛƻƴǎ ǎƻŎƛŀƭŜǎ Ŝǘ ǉǳΩƛƭ ŜȄƛǎǘŜ ŘŜǎ ǇǊŞŦŞǊŜƴŎŜǎ 

individuelles, sa diffusion pourrait être un facteur de bien-être et permettre ainsi 

ŘΩŀƳŞƭƛƻǊŜǊ ƭŜǎ ŎƻƴŘƛǘƛƻƴǎ ŘŜ ǾƛŜ ŘΩŀƴƛƳŀǳȄ ŎŀǇǘƛŦǎ όŞƭŜǾŀƎŜǎΣ ƭŀōƻǊŀǘƻƛǊŜǎΣ ǇŀǊǘƛŎǳƭƛŜǊǎΦΦΦύΦ  

 

tƻǳǊ ŎŜƭŀΣ ƴƻǳǎ ŞǘǳŘƛŜǊƻƴǎ ŎƘŜȊ ƭŜǎ ƻƛǎŜŀǳȄ ƭΩŀǎǇŜŎǘ ǇŜǊŎŜǇǘƛŦ κ ǎŜƴǎƛǘƛŦ ŘŜ ƭŀ ƳǳǎƛǉǳŜ Ŝǘ 

ƭΩŀǎǇŜŎǘ ǇǊƻŘǳŎǘƛƻƴ Ŝƴ ƛƴǘŜǊŀŎǘƛƻƴ ŀǾŜŎ ƭΩŜƴǾƛǊƻƴƴŜƳŜƴǘ ǎŜƭƻƴ ǘǊƻƛǎ ŀȄŜǎ majeurs Υ ƭΩƛƴŦƭǳŜƴŎe 

de la musique sur les comportements prosociaux et individuels (que nous mettrons en 

relation avec une étude similaire chez les enfants), les préférences musicales selon 

ŘƛŦŦŞǊŜƴǘŜǎ ƳƻŘŀƭƛǘŞǎ Ŝǘ ƭΩŜȄǇǊŜǎǎƛƻƴ ǎƻƴƻǊŜ Ŝǘ ǊȅǘƘƳƛǉǳŜΦ  
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Chapitre 1 : Influence de la musique sur les comportements individuels et les interactions 

sociales chez les calopsittes élégantes et les enfants 

 

Parties 1 : chez les calopsittes élégantes, et 2 : chez les enfants 

Dans ces deux études, nous avons comparé les comportements de 13 calopsittes aux 

comportements de 144 enfants exposés à de la musique consonante, dissonante ou pas de 

ƳǳǎƛǉǳŜΦ [ΩŞǘǳŘŜ ǇƻǊǘŀƴǘ ǎǳǊ ƭŜǎ ŜƴŦŀƴǘǎ ŀ ŞǘŞ ŎƻƴŘǳƛǘŜ ǇŀǊ ƭŜ 5Ǌ /ŀǊƭŀ !ƛƳŞΦ bƻǳǎ ŀǾƻƴǎ 

posé 3 hypothèses. 

όмύ 9ƴ ƭƛŜƴ ŀǾŜŎ ƭΩƘȅǇƻǘƘŝǎŜ ŘŜ ƭŀ ƳǳǎƛǉǳŜ comme renforçateur des liens sociaux, nous 

supposons que la musique aura un effet positif sur les comportements interactifs chez les 

oiseaux comme chez les enfants. Nous supposons également que la musique aura un effet 

positif sur leurs comportements indiǾƛŘǳŜƭǎ Ŝǘ ǉǳΩŜƭƭŜ ŀƳŞƭƛƻǊŜǊŀ ƭŜǳǊ ōƛŜƴ-être. 

όнύ [ŀ ŎƻƴǎƻƴŀƴŎŜ Şǘŀƴǘ ǎƻǳǾŜƴǘ ŘŞŎǊƛǘŜ ŎƻƳƳŜ ŀƎǊŞŀōƭŜ Ł ƭΩƻǊŜƛƭƭŜΣ ǇŀǊ ƻǇǇƻǎƛǘƛƻƴ Ł ƭŀ 

dissonance, nous postulons que la musique consonante favorisera davantage que la musique 

dissonante le bien-être et les interactions positives, chez les oiseaux comme chez les 

enfants.  

όоύ bƻǳǎ ǎƻǳƘŀƛǘƻƴǎ ŞƎŀƭŜƳŜƴǘ ŜȄǇƭƻǊŜǊ ƭΩƘȅǇƻǘƘŝǎŜ ŘΩǳƴŜ ŞǾƻƭǳǘƛƻƴ ŎƻƴǾŜǊƎŜƴǘŜ 

ŎƻƴŎŜǊƴŀƴǘ ƭΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭ Ŝǘ ƭŀ ƳǳǎƛŎŀƭƛǘŞ ŎƘŜȊ ƭŜǎ ƘǳƳŀƛƴǎ Ŝǘ ƭŜǎ ŎŀƭƻǇǎƛǘǘŜǎ : les 

deux sont en effet caǇŀōƭŜǎ ŘΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭΦ Des résultats comparables entre ces deux 

espèces permettraient de renforcer cette hypothèse, mais également ŘŜ ǎƻǳǘŜƴƛǊ ƭΩƛŘŞŜ 

selon laquelle la musique serait aussi une adaptation biologique, et pas uniquement une 

invention culturelle.  

 

Chapitre 2 : Préférences musicales chez les calopsittes élégantes et les corbeaux à gros 

becs selon différentes modalités  

 

Partie 1 : Chez les calopsittes élégantes  

Dans cette étude, nous avons proposé aux oiseaux un écran sur lequel étaient dessinées 

deux formes diffusant, au cours de trois tests successifs, deux types de musique différents. 

Nous avons posé les hypothèses suivantes. 
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όмύ 9ƴ ƭƛŜƴ ŀǾŜŎ ƭΩƘȅǇƻǘƘŝǎŜ ŘŜ ƭΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭ ŎƻƳƳŜ ŦŀŎƛƭƛǘŀǘŜǳǊ ŘŜ ƭŀ ƳǳǎƛŎŀƭƛǘŞΣ 

nous supposons que ƭŜǎ ŎŀƭƻǇǎƛǘǘŜǎΣ ǇŀǊŎŜ ǉǳΩŜƭƭŜǎ ǎƻƴǘ ŎŀǇŀōƭŜǎ ŘΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭΣ 

montreront des préférences musicales individuelles.  

όнύ bƻǳǎ ǎǳƎƎŞǊƻƴǎ ŞƎŀƭŜƳŜƴǘ ǉǳΩƛƭ ȅ ŀǳǊŀ ǳƴ ƭƛŜƴ ŜƴǘǊŜ ƭŜǎ ǇǊŞŦŞǊŜƴŎŜǎ ƳǳǎƛŎŀƭŜǎ ŘŜǎ 

oiseaux et leur personnalité.  

(3) La consonance Şǘŀƴǘ ǎƻǳǾŜƴǘ ŘŞŎǊƛǘŜ ŎƻƳƳŜ ŀƎǊŞŀōƭŜ Ł ƭΩƻǊŜƛƭƭŜΣ ǇŀǊ ƻǇǇƻǎƛǘƛƻƴ Ł ƭŀ 

dissonance, nous postulons que les oiseaux montreront une préférence générale pour la 

consonance par rapport à la dissonance.  

 

Partie 2 : Chez les corbeaux à gros bec 

Dans cette étude, nous avons placé individuellement sept corbeaux dans une volière, 

devant laquelle étaient diffusés successivement dans la même journée cinq types de sons de 

quinze minutes, entrecoupés chacun de quinze minutes de silence. Nous avons posé deux 

hypothèses.  

(1) Nous supposons que les corbeaux à gros becs seront capables de discriminer 

différents types de musique, et en conséquence montreront des différences 

ŎƻƳǇƻǊǘŜƳŜƴǘŀƭŜǎ Ŝƴ ŦƻƴŎǘƛƻƴ ŘŜ ŎŜ ǉǳΩƛƭǎ ŜƴǘŜƴŘŜƴǘΦ 

όнύ 9ƴ ƭƛŜƴ ŀǾŜŎ ƭΩƘȅǇƻǘƘŝǎŜ ŘŜ ƭΩŀǇǇǊŜƴǘƛǎǎŀƎŜ Ǿocal comme facilitateur de la musicalité, 

nous suggérons également que la musique aura un effet renforçateur sur les corbeaux à gros 

bec, qui montreront donc à son écoute plus de comportements positifs et moins de 

ŎƻƳǇƻǊǘŜƳŜƴǘǎ ŘŜ ǎǘŞǊŞƻǘȅǇƛŜǎ ǉǳΩŜƴ ǎƛƭŜƴŎe ou en bruit blanc. Nous supposons aussi que 

les corbeaux montreront des préférences musicales, et plus spécifiquement pour la musique 

ƧŀǇƻƴŀƛǎŜΣ ǇŀǊŎŜ ǉǳΩƛƭǎ ǾƛǾŜƴǘ ŀǳ WŀǇƻƴΣ ǉǳƛ Ŝǎǘ ƭŜǳǊ Ǉŀȅǎ ŘΩƻǊƛƎƛƴŜΦ  

  

Chapitre 3 : Production sonore et rythmique chez les calopsittes élégantes et les corbeaux 

à gros becs 

 

Partie 1 : Production sonore chez les calopsittes élégantes 

Dans cette étude, nous avons fourni à treize calopsittes différents objets produisant des 

ǎƻƴǎ όȄȅƭƻǇƘƻƴŜǎΣ ƎǊŜƭƻǘǎΣ ƳŀǊŀŎŀǎΧύ ƻǳ ƴΩŜƴ ǇǊƻŘuisant pas. Nous avons posé trois 

hypothèses.  
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όмύ 9ƴ ƭƛŜƴ ŀǾŜŎ ƭΩƘȅǇƻǘƘŝǎŜ Řǳ ƧŜǳ ŎƻƳƳŜ ǇǊŞŎǳǊǎŜǳǊ ŘŜ ƭŀ ƳǳǎƛǉǳŜ Ŝǘ ŎŜƭƭŜ ŘŜ 

ƭΩŀǇǇǊŜƴǘƛǎǎŀƎŜ ǾƻŎŀƭ ŎƻƳƳŜ ŦŀŎƛƭƛǘŀǘŜǳǊ ŘŜ ƭŀ ƳǳǎƛŎŀƭƛǘŞΣ ƴƻǳǎ ǎǳǇǇƻǎƻƴǎ ǉǳŜ ƭŜǎ ŎŀƭƻǇǎƛǘǘŜǎ 

ƧƻǳŜǊƻƴǘ ŀǾŜŎ ƭŜǎ ƻōƧŜǘǎ Ŝǘ ǉǳΩŜƭƭŜǎ produiront plus de manipulations sonores que de 

ƳŀƴƛǇǳƭŀǘƛƻƴǎ ƴƻƴ ǎƻƴƻǊŜǎΣ ǎŜƭƻƴ ŘŜǎ ŎǊƛǘŝǊŜǎ ǇƻǳǾŀƴǘ ǎΩƛƴǎŎǊƛǊŜ Řŀƴǎ ƭŀ ŘŞŦƛƴƛǘƛƻƴ ŘŜ ƭŀ 

musique. 

όнύ 9ƴ ƭƛŜƴ ŀǾŜŎ ƭΩƘȅǇƻǘƘŝǎŜ ŘŜ ƭŀ ǎŞƭŜŎǘƛƻƴ ǎŜȄǳŜƭƭŜΣ ƴƻǳǎ ǎǳƎƎŞǊƻƴǎ ǉǳŜ ƭŜǎ ƳŃƭŜǎ ǎŜǊƻƴǘ 

plus motivés que les femelles à produire des sons, spécialement lors de comportements de 

parades et pendant la période de reproduction. 

(3) Nous postulons également que les jeunes oiseaux manipuleront et interagiront plus 

avec les objets que les adultes : les comportements exploratoires sont fréquemment 

observés chez les juvéniles.  

 

Partie 2 : Production rythmique chez les perruches calopsittes et les corbeaux à gros becs 

Dans cette étude, nous avons relevé tous les comportements de tambourinages 

spontanés avec le bec observés dans les différentes vidéos réalisées pour les besoins de 

cette thèse. Nous avons posé trois hypothèses.  

(1) Nous supposons que les tambourinages spontanés des individus montreront des 

intervalles suffisamment réguliers pour être qualifiés de tempos et être considérés comme 

une expression motrice du tempo moteur. 

(2) Nous nous attendons à ce que les tambourinages moteurs spontanés diffèrent entre 

ŘŜǳȄ ƛƴŘƛǾƛŘǳǎ ŘΩǳƴŜ ƳşƳŜ ŜǎǇŝŎŜΣ ŎƻƳƳŜ ŎΩŜǎǘ ƭŜ Ŏŀǎ ŎƘŜȊ ƭŜǎ şǘǊŜǎ ƘǳƳŀƛƴǎ. 

(3) Nous suggérons que les tambourinages moteurs spontanés seront différents chez les 

calopsittes élégantes et les corbeaux à gros becs. 
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Abstract  

 

Music exists in all human cultures and may have evolved in order to promote group 

cohesion. Several non-human animals also seem to display a certain musicality. Among them 

most are vocal learners, such as songbirds and parrots, suggesting that vocal learning could 

be a prerequisite to musicality. In this study, we compared the behaviour of 13 cockatiels 

between three situations: exposition to consonant music, exposition to dissonant music and 

control (no music). We explored interactive and individual behaviour, using behavioural 

observations and a sharing task. The results showed a significant effect of hearing and type 

of music on interactive and individual behaviour. They suggest that the birds pay attention 
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to music and are able to distinguish consonance from dissonance, but also attest that music 

lowers aggressiveness and increases proximity, and thereby could promote positive social 

interactions and be a factor of welfare. Regarding the sharing task, we did not find any 

significant effect of the presence nor the type of music. Our findings support the idea that 

musical abilities could be a case of convergent evolution between species that are capable of 

vocal learning, and promote in those species positive social interactions and group cohesion.  

 

Key words: evolution of music, musical influences, social interactions, prosociality, 

birds, psittaciformes, music discrimination 
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Introduction 

 

According to Watanabe et al. (2009), given that most cultures have their own music, 

including people with a traditional lifestyle, music is likely to have a long history. 

Nevertheless, music is a complex concept, for which there is no consensus on the definition 

yet. The concept of musicality is broader and might be easier to explore. Musicality has been 

ŘŜǎŎǊƛōŜŘ ōȅ IƻŜǎŎƘŜƭŜ Ŝǘ ŀƭΦ όнлмрύ ŀǎ άǘƘŜ ŎŀǇŀŎƛǘȅ ǘƘŀǘ ƳŀƪŜǎ ƛǘ ǇƻǎǎƛōƭŜ ŦƻǊ ǳǎ ǘƻ 

perceive, appreciate and produce ƳǳǎƛŎέΦ  

 

Why did music emerge in humans? 

 

For Freeman (1998), music and dance could have evolved biologically and culturally as a 

way to strengthen social bonds and form societies. Indeed, music has been shown to impact 

group cohesion: songs sharing social functions have convergent forms across cultures (Mehr 

et al. 2018), they can strengthen the solidarity of groups, like soldier songs (Cleveland, 1985) 

and trigger ethical behaviour, as is the case of religious songs among religious people (Lang 

et al. 2016). Listening to music in families and peer groups also contributes to group 

cohesion (Boer and Abubakar 2014) and social intentions can be communicated through 

musical interaction in expert improvisers (Aucouturier and Cannone 2017). Finally, some 

studies show that, in children, playing music together enhances prosocial behaviour 

(Kirschner and Tomasello 2010) and empathy (Rabinowitch et al. 2012).  

 

What about other animals? 

  

It has been shown that, although music has been made by and for humans, it can also 

influence emotions in some non-human animals: in rats, it triggers an increase in calcium / 

CaM-dependant dopamine synthesis in the brain, suggesting that it could lower symptoms in 

diseases involving dopamine dysfunction (Sutoo and Akiyama 2004), and beneficial 

physiological changes occur in response to music in dogs, implying that it could lower their 

stress level (Bowman et al. 2017). Therefore, it seems that several abilities that are 

necessary for music perception also exist in some non-human species. However, little is 

known about musicality in non-human animals and how it may have evolved. 
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Musicality in non-human primates 

Because they are phylogenetically very close to us, studying apes and monkeys is logical 

when we want to understand how a specific feature has appeared and evolved in mankind. 

However, such studies show contrasted results. Indeed, only a few chimpanzees show 

musical preferences (Mingle et al. 2014; Sugimoto et al. 2010), Sumatra orangutans do not 

show any discrimination or preferences (Ritvo and McDonald 2016) and marmosets and 

tamarins prefer slow tempi over fast ones, but prefer silence to music (McDermott and 

Hauser 2007). As for rhythm, in Hattori et al. study (2013), only one chimpanzee out of three 

was able to synchronize her tapping with the sound she heard, after a very long training. 

Drumming has been shown in several male chimpanzees (Babiszewska et al. 2015) and in a 

captive one, Barney, whose performance followed the structural and contextual features we 

can find in human musical drumming (Dufour et al. 2015). Yet a complementary study to 

.ŀǊƴŜȅΩǎ ŎŀǎŜ ŦƻǳƴŘ ƴƻ ƻǘƘŜǊ ǊƘȅǘƘƳƛŎŀƭ ŜǇƛǎƻŘŜǎ ǘƘŀǘ ŎƻǳƭŘ ƳŜŜǘ ǘƘŜ ŎǊƛǘŜǊƛŀ ƻŦ ƳǳǎƛŎŀƭ 

production in other individuals (Dufour et al. 2017). Thus, the number of examples of non-

human primates interested in music remains small, and tends to show that apes and 

monkeys may not be the best models to study the evolution of musicality.  

 

 

The vocal learning hypothesis  

These limited musical abilities in non-human primates could be related to their restricted 

abilities for vocal learning.  

Indeed, as well as non-human primates, other species with low vocal learning abilities, 

such as pigeons (Watanabe et al. 2009) or hens (McAdie et al. 1993) show no clear musical 

preferences. Therefore, according to Watanabe et al. (2009), an animal would not show 

musical preferences if it is not capable of vocal learning: musical stimuli would be reinforcing 

only in species that learn complex auditory stimulations during their ontogeny. Patel et al. 

(2008) also suggest that vocal learning is a prerequisite to rhythm entrainment. Indeed in 

mankind, a coupling between motor and vocal development appears as early as 12 to 15 

weeks of gestation (de Vries et al. 1985), infants vocal-motor coordination enables the 

development of gesture speech in adults (Iverson 2010) and in general, auditory pathway 
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connections between auditory regions and motor planning regions would be stronger in 

humans than in non-human primates, because they are capable of vocal learning (Patel and 

Iversen 2014).  

Yet among animal species only a few are able to learn vocal stimuli, like songbirds and 

parrots, which learn to produce songs or other vocal signals during their ontogeny (Fitch 

2006). Thus, birds that are capable of vocal learning could be better candidates than non-

human primates when we want to study and understand the development and evolution of 

music.  

 

Musicality in birds 

Several composers, such as Mozart, Beethoven or Messiaen, created musical plays 

inspired by the song of birds. Indeed, birdsong and music share several specificities, as it has 

been shown in various studies: many birdsongs sing according to precise rules, some of them 

being probably similar to those inducing emotions when we listen to human music 

(Rothenberg et al. 2014). Doolittle et al. study (2014) demonstrated that the hermit thrush 

song displayed the same mathematical principles than those underlying western and non-

ǿŜǎǘŜǊƴ ƳǳǎƛŎŀƭ ǎŎŀƭŜǎΣ ǎƘƻǿƛƴƎ ŀ ŎƻƴǾŜǊƎŜƴŎŜ ōŜǘǿŜŜƴ ƘǳƳŀƴ ŀƴŘ ŀƴƛƳŀƭ άǎƻƴƎ ŎǳƭǘǳǊŜǎέΦ 

  

Among vocal learners, some Java sparrows show a consistent preference for Bach 

compared to Schoenberg and for Vivaldi compared to Carter: they prefer classical music over 

modern music (Watanabe and Nemoto 1998), yet these preferences vary among individuals. 

African grey parrots can use a touch screen allowing them to choose to listen to different 

kinds of music, and show individual preferences, which seems to be influenced by 

personality (Péron et al. 2012). Bullfinches, known for learning melodies from human 

teachers, are able to whistle a human song melody taught by auditory feedback, but also to 

anticipate synchronously the consecutive part of the learned melody (Nicolai et al. 2013) and 

Theo, a grey parrot, was able to sing in response to a musical stimulus and to generalize the 

ƳǳǎƛŎŀƭ ǊǳƭŜǎ ǎƘŜ ƘŜŀǊŘ ǘƻ ƻǘƘŜǊ ƴƻǘŜǎ ό.ƻǘǘƻƴƛ Ŝǘ ŀƭΦ нллоύΦ ¢ƘŜƻΩǎ ƳǳǎƛŎŀƭ ǎŜǉǳŜƴŎŜǎ ǿŜǊŜ 

so complex and innovating that the authors explained it could not be just imitation. As for 

the ability to entrain to a rhythm, it has also been demonstrated in vocal learners like 

parrots (Patel et al. 2009): six species of them at least have been observed spontaneously 

entraining to a rhythm (Schachner et al. 2009); palm cockatoos can even create tools with 
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which they perform regular beat productions and repeated components in a consistent 

context with individual styles, sharing key rudiments of human instrumental music 

(Heinsohn et al. 2017).  

 

Therefore, it appears that humans and birds share some features of musicality. As 

mentioned before, those features seem more limited in non-human primates, in spite of 

their phylogenetic closeness with humans. Thus it is unlikely that musicality is an ancestral 

trait that would have evolved in a common ancestor to humans and birds; conversely, 

musicality could have evolved independently twice, both in humans and birds, as a case of 

convergent evolution facilitated by vocal learning abilities. In humans, it has been suggested 

that musicality could have evolved because it improves group cohesion; indeed Hagen and 

Bryant (2003) suggest that music signals the existence of a coalition and its quality. In birds, 

song-duetting improves the reinforcement of the pairbond by allowing mate-guarding, joint 

territorial advertisement and synchronization of breeding (Sonnenschein and Reyer 1983). 

More specifically, in parrots, duets allow a joint-territory defense (for example in yellow-

naped amazons: Dahlin and Whright 2012), vocal matching enables to interact with all 

individuals of a population, without being constrained to understand only a part of this 

population (Balsby and Bradbury 2009) and dancing with a rhythm could be related to social 

actions (Fitch 2009). Those suggestions and hypotheses bring the subject of the influence of 

music on group cohesion and prosociality.  

 

Prosociality in birds 

 

One way to study prosociality in animals is food-sharing.  

Food sharing is an altruistic behaviour, given that it costs to the donor and benefits to the 

receiver. It has been studied in various species and more specifically in birds like cliff 

swallows (Brown et al. 1991) and long-tailed tits (Nam et al. 2010). It is broadly documented 

in corvids: feeding cooperative behaviour has been discovered in Carrion crows in Northern 

Spain (Baglione et al. 2002) and young common ravens communicate the food location of 

carcasses to their conspecifics (Heinrich and Marzluff 1995). In some species, it contributes 

to social bonds, especially in pair mates, as is the case in rooks (Clayton and Emery 2007) and 
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jackdaws (von Bayern 2007). In cockatiels, a psittacid species, it is influenced by affinity and 

kinship (Liévin-Bazin et al. 2019).   

To our knowledge, the influence of music on prosociality has not been studied in birds 

yet.  

 

The current study 

 

This study aims to compare individual behaviour and interactive behaviour in 13 

cockatiels between three situations: exposition to consonant music, exposition to dissonant 

music and control (no music). Cockatiels belong to the psittaciforme order, in which birds 

share complex cognitive skills with primates and are capable of vocal learning. As mentioned 

before, psittaciformes seem to share some features of musicality with humans (e. g. 

cockatoos are able to entrain to a rhythm, Patel et al. 2009); as numerous videos show it as 

well on the Internet, they whistle, dance, sing and entrain to a rhythm. Furthermore, 

cockatiels are easy to host and very sociable.  

 

First, we attempt to explore the relationship between hearing music and interactive 

behaviour. Indeed, in humans, music may have evolved because it promotes interactions, 

prosociality and social bonding (Freeman 1998). Musicality might also have evolved in birds 

thanks to a similar effect. In this case, we expect that the birds would be more prosocial and 

interact more positively when hearing music compared to control. We also aim to test the 

influence of music on individual behaviour: indeed, music has been shown to alter behaviour 

in birds (Robbins and Margulis 2016).  

 

Second, we intend to explore whether music may have emerged in humans and cockatiels 

by convergent evolution (i.e. independently but with the same adaptive function, in this case 

promoting social interactions), given that both are capable of vocal learning and, as 

mentioned before, promising results have already been observed in vocal learners.  

 

Finally, we wish to test for the role of consonance as an important musical feature 

involved in this relationship. In their most simple definition, consonant intervals are those 



62 

 

that sound smooth or pleasant, while dissonant intervals are those that sound rough or 

unpleasant (Trainor and Heinmiller 1998). Infants, like adults, have a preference for 

consonance over dissonance, suggesting that in musical processing, the consonance / 

dissonance feature is very basic (Trainor and Heinmiller 1998). In non-human animals, 

consonance and dissonance trigger different neural responses in the auditory nerve (Tramo 

and al. 2001) and the inferior colliculus (McKinney et al. 2001) in cats, and in the primary 

auditory cortex in monkeys (Fishman et al. 2001). Chicks (Chiandetti and Vallortigara 2011) 

prefer to approach an object associated with consonant melodies over dissonant melodies 

and an infant chimpanzee preferred consonant melodies over dissonant melodies (Sugimoto 

et al. 2010). Thus, it seems that the preference for consonance over dissonance is not unique 

to humans. Therefore we assume that consonant music would promote welfare and trigger 

positive interactions between birds more than dissonant music.  

 

 

Materials and methods 

 

Subjects and housing conditions 

 

This experiment was held in the Laboratoire Ethologie Cognition Developpement (LECD) 

in Nanterre University (France), with thirteen cockatiels (Nymphicus hollandicus) (see Table 

1). The birds were housed in an indoor aviary (296x257x257 cm) with no window. The 

temperature was 23°C and the light was on from 9 am to 11 pm. Three stainless steel work 

benches (155*55*84 cm) were located on the left wall and there were two big perches in 

the middle of the room. Toys, cardboards and two triangle suspended perches were also 

available. Birds were feed ad libitum with seed Deli Nature for large parakeets, various fruits 

and vegetables (but not fennel, a preferred food used during the experiment), aniseed sand 

and water. Birds were deprived of food two hours before the beginning of each session.  
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Table 1. Name, sex and age of the birds 

Name Sex Age when the experiment began 

Hermès Male 3 years 10 months  

Callisto Female 3 years 8 months  

Viviane Female 3 years 8 months  

Nephtys Female 3 years 7 months  

Seth Male 3 years 7 months  

Bahloo Male 3 years 7 months  

Skadi Female 2 years 11 months  

Odin Male 2 years 11 months  

Loki Male 2 years 11 months  

Isis Female 4 months  

Eole Male 4 months  

Gaïa Female 4 months  

Morgane Female 4 months  

 

Stimuli 

 

Consonant and dissonant music stimuli were taken from Koelsch et al. study (2006). 

Consonant stimuli were ten excerpts instrumental dance-tunes (all major-minor tonal music) 

(see table 2). To create the dissonant stimuli, the original tunes were electronically 

manipulated (using CoolEdit Pro software, by Koelsch et al., 2006), i. e. recorded 

simultaneously with two pitch-shifted versions, which were one tone above and a tritone 

below the original pitch.  
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Table 2: Running order, time, composers and names of the plays included in the stimuli  

Running order Time Composer and name of the play 

1 00 ς 00:56 Anonymous, Entree-Courante 

2 00:56 ς 01:55 J.S. Bach, Badinerie (Overture No. 2, BWV 1067) 

3 01:55 ς 02:38 J.S. Bach, Bourrée (Overture No. 1) 

4 02:38 ς 03:38  P. Castellanos, La Puñalada 

5 03:38 ς 04:29 P.F. Caroubel, Volte 

6 04:29 ς 05:27 A. Dvorák, Slavonic Dance No. 8 in G Minor (Op. 46) 

7 05:27 ς 06:20 A. Dvorák, Slavonic Dance No. 1 in B Major (Op.72) 

8 06:20 ς 07:07 V. Haussmann, Catkanei 

9 07:07 ς 08:07 tŜŜ ²ŜŜ 9ƭƭƛǎΣ {ƻǳƭ ƛƴǘǊƻ όά¢ƘŜ /ƘƛŎƪŜƴέύ 

10 08:07 ς 09:05 J.S. Bach, Réjouissance (BWV 1069) 

 

 

Study design 

 

First of all, in order to familiarize the birds with music, we broadcasted to them classical 

music, different from the two stimuli described above, for one hour a day (twice in the 

morning and three times in the afternoon). 

The experiment sessions began five days later. All testing was done in the aviary and was 

filmed. The camera was stationary for the first seven minutes and held by one experimenter 

during the prosocial test (the birds tending to move, we needed to follow them through the 

aviary). Three experimenters familiarized with the birds were present: the first one filmed, 

the second one fed the bird involved and the third one checked that the other birds would 

not disturb the experiment (e. g. ŎƘŜǿƛƴƎ ǘƘŜ ǿƛǊŜ ŜǉǳƛǇƳŜƴǘΣ ŜǘŎΧύΦ ¢ƘŜ ōƛǊŘǎ ǿŜǊŜ ǘŜǎǘŜŘ 

in three conditions: consonant music, dissonant music (using the two stimuli described 

above) and control (no music), in eighteen experimental sessions (six per condition) over 

four months. The sessions were composed of two phases ς (1) broadcast only and (2) 

broadcast and prosocial test. Music was broadcasted with a Bluetooth speaker with constant 

volume (55-65 dB). After seven minutes, four or five birds per session were tested on their 

prosocial behaviour (note that the music was still going on and that the tested birds were 

not isolated from the other birds, but they were the only ones who received food from us 

during this session). During the prosocial test, each tested bird received ten pieces of fennel. 
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Most of the time, one given bird received successively ten pieces of fennel before we 

proceeded to another bird. We waited for each piece to be eaten, fallen to the ground or 

refused before giving the next one. Once all the ten pieces of food were eaten, fallen on the 

ground or refused, the following bird also received ten pieces of fennel, until all the birds of 

the tested group had received the fennel. If at one time a bird refused the food several 

times, we fed another bird and then came back to the previous one, and so on until every 

bird of the group was presented ten pieces of fennel. Each session lasted on average 

between 15:00 and 25:00 minutes (the variability is due to the fact that the eating time 

varies according to the birds).  

The groups of tested birds remained the same during all testing sessions (e.g. the group A 

ƛƴŎƭǳŘŜŘ bŜǇƘǘȅǎΣ {ƪŀŘƛΣ [ƻƪƛ ŀƴŘ 9ƻƭŜΣ ŜǘŎΦύΦ ¢ƘŜ ōƛǊŘǎΩ ǊǳƴƴƛƴƎ ƻǊŘŜǊ ǿƛǘƘƛƴ ŀ ƎǊƻǳǇ ǿŀǎ 

ǊŀƴŘƻƳƛȊŜŘ ŀƴŘ ǘƘŜ ƎǊƻǳǇǎΩ ǊǳƴƴƛƴƎ ƻǊŘŜǊΣ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ƳƻƳŜƴǘǎ ƻŦ ǘƘŜ Řŀȅ ǿŜǊŜ 

counterbalanced.  

 

Coding 

 

All videos were coded using a preestablished template.  

The videos were divided between the three experimenters to be analyzed.  

We recorded the biǊŘǎΩ ƛƴǘŜǊŀŎǘƛǾŜ ŀƴŘ ƛƴŘƛǾƛŘǳŀƭ ōŜƘŀǾƛƻǳǊ ƻōǎŜǊǾŜŘ ŘǳǊƛƴƎ ōǊƻŀŘŎŀǎǘ 

only, as described in table 3. We also recorded the birds feeding strategies observed during 

broadcast and prosocial test, as described in table 4.  
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Table 3. Recorded behaviour during broadcast only 

Interactive behaviour 

Proximity (duration) Two birds staying close to each other, i. e. close enough to peck each 

other, for at least 3 seconds 

Allopreening 

(occurrences) 

Two birds preening one another 

Preening request 

(occurrences) 

A bird requesting another bird to preen, i. e. him / her lowering his / 

her head or taking another birdôs leg in his / her beak 

Agonistic behaviour 

(occurrences) 

A bird pecking another bird with or without contact, opening his / her 

beak to threaten another one  

Individual behaviour  

Moving behaviour 

(occurrences) 

Bird moving (i. e. walking) for 3 seconds or more 

Take-off  

(occurrences) 

Bird taking off 

 

Table 4. Recorded behaviour during broadcast and prosocial test 

Shared piece (occurrences) Bird sharing the piece of fennel with another bird 

Theft (occurrences) Bird to whom another bird is taking the peace of fennel, with 

at least one of the two being aggressive toward the other 

Consumption (occurrences) Bird eating the piece of fennel alone 

Dropped piece (occurrences) Bird dropping the piece of fennel  

Refusal (occurrences) Bird taking off without accepting the piece of fennel (after 

10 refusals, the bird was given no more fennel) 
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Statistical analysis 

 

First, we tested whether the conditions (consonant music, dissonant music and control) 

influence interactive behaviour (spatial proximity, allopreenings, preening requests, 

agonistic behaviour) and individual behaviours (moving behaviour, take-offs, chewings, self-

preenings, songs, stillness and relaxed behaviour) during broadcast only. Then, we tested 

whether the conditions influence the feeding strategies (number of shared pieces, thefts, 

consumptions, dropped pieces and refusals) during phase broadcast and prosocial test. Each 

dependent variable was analyzed in a distinct generalized linear mixed model (GLMM), using 

the R program v3.4.3 (R Core Team 2017) and the add-on package lme4 (Bates et al. 2015). 

We included conditions and times of the day (morning or afternoon) in the model as fixed 

effects, and the identity of the bird (or the dyad when the dependent variable was an 

interactive behaviour) as a random effect. In addition, regarding the behaviour recorded 

during broadcast and prosocial test, as the ten pieces of fennel were given to each bird 

individually, we also included the running order as a fixed effect. We used a gamma 

distribution for spatial proximity (since this variable was expressed as a duration), and a 

Poisson distribution for the other variables (expressed as counts). Finally, to maximize the 

model likelihood and to eliminate any unnecessary fixed effects, we used a backward 

stepwise approach: we started with all the fixed terms cited above, tested deletion of each 

ƻƴŜΣ ŘŜƭŜǘŜŘ ǘƘƛǎ ǘŜǊƳ ƛŦ ŘŜƭŜǘƛƻƴ ƛƳǇǊƻǾŜŘ ǘƘŜ ƳƻŘŜƭΩǎ ƭƛƪŜƭƛƘƻƻŘΣ ŀƴŘ ǊŜpeated the process 

ǳƴǘƛƭ ƴƻ ŦǳǊǘƘŜǊ ƛƳǇǊƻǾŜƳŜƴǘ ǿŀǎ ǇƻǎǎƛōƭŜΦ ²Ŝ ǳǎŜŘ [w¢ ǘŜǎǘǎ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ǘƘŜ ά!ƴƻǾŀέ 

w ŦǳƴŎǘƛƻƴ ǘƻ ǘŜǎǘ ŦƻǊ ǎƛƎƴƛŦƛŎŀƴǘ ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ ǘƘŜ ƳƻŘŜƭΩǎ ƭƛƪŜƭƛƘƻƻŘ ŀƴŘ ǘƻ ƻōǘŀƛƴ Ǉ-

values for fixed effects. In addition, we used post-hoc Tukey tests (Tukey 1949) to perform 

pairwise comparisons between conditions. 
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Results 

 

Broadcast only ς interactive behaviour 

 

As shown in Table 5, presence and type of music have significant effects on proximity, 

agonistic behaviour, allopreenings and preening requests. In particular, post-hoc Tukey tests 

show that the birds stayed closer to each other but did less preening requests when hearing 

consonant music compared to dissonant music or control. They also did less allopreenings 

when hearing consonant music compared to dissonant music, and they tended to do less 

allopreenings when hearing consonant music compared to control. The birds were also less 

agonistic when hearing music (consonant or dissonant) compared to control.  

 

Table 5. GLMM analyses of spontaneous behaviours during the music influence 

experiment (broadcast only) 

dependent 
variable 

Fixed effects  
(final model) 

˔н  

(LRT test) DF 
p  

(LRT test) 

Consonant  
vs  

control 

dissonant 
vs  

control 

consonant 
vs  

dissonant 

proximity music 18,13 2 0,0001 <0.001 0,54 0,01 

agonistic 
behaviors music 

72,01 
2 

2.3x10-16 <0.001 <0.001 
0,51 

 daytime 11,26 1 0,0008 _ _ _ 

allopreening music 13,912 2 0,001 0,07 0,3 0,001 

 daytime 10,87 1 0,001 _ _ _ 

preening 
requests music 31,3 2 

1.5x10-7 0,003 
0,33 

<0.001 

 daytime 6,11 1 0,01 _ _ _ 

Moving music 15,7 2 0,0003 0,005 0,002 0,95 

preening  music 30,5 2 2.4x10-7 <0.001 0,02 0,01 

chewing music 26,25 2 2.0x10-6 <0.001 <0.001 <0.001 

flying music 12,39 2 0,002 0,05 0,06 0,83 

immobility music 10,44 2 0,005 0,006 0,03 0,84 

inactivity music 14,42 2 0,0007 0,001 0,93 0,005 
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Broadcast only ς individual behaviour 

 

As also shown in Table 5, presence and type of music have also significant effects on 

individual behaviour. In particular, post-hoc Tukey tests show that the birds moved less, self-

preened less, chewed less and tended to fly less when hearing either consonant or dissonant 

music compared to control. They also self-preened less and chewed less when hearing 

consonant music compared to dissonant music. Type of music (i.e. consonant or dissonant) 

had no significant effect on moving behaviour and take-offs. In addition, the birds were 

stiller or more relaxed when hearing music compared to control. Finally, they sang more 

when hearing dissonant music compared to consonant music or control. 

 

Table 6. GLMM analyses of spontaneous behaviours during the music influence 

experiment (prosocial test) 

 
 

Behaviour Fixed effects (final model) ˔н ό[w¢ ǘŜǎǘύ DF p (LRT test) 

sharing none _ _ _ 

stealing daytime 4,3 1 0,04 

consumming passation order 25,27 1 3.3x10-6 

dropping passation order 27,48 1 1.1x10-6 

refusing none _ _ _ 

 

 
Prosocial test 

 

As shown in Table 6, there were no significant differences between conditions regarding 

feeding strategies (shared pieces, thefts, consumptions, dropped pieces or refusals). Indeed, 

for these dependent variables, including condition as a fixed effect in the GLMM models did 

not lead to a significant increase in the model likelihood. 
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Discussion 

 

The aim of this study was to compare the behaviour of 13 cockatiels between three 

situations: exposition to consonant music, exposition to dissonant music and control (no 

music). We found some significant effects of hearing and type of music on interactive and 

individual behaviour. Our findings suggest that the birds pay attention to music and are able 

to distinguish consonance from dissonance. The results also support the hypothesis 

according to which music lowers aggressiveness and thereby could promote positive social 

interactions and be a factor of welfare. Regarding the sharing task, we did not find any 

significant effect of the presence nor the type of music.  

 

Do birds pay attention to music? 

 

Our birds have less maintenance behaviour (moving behaviour and take-offs tendencies), 

they chew less and are stiller and more relaxed when hearing music compared to control. 

Another study showed that hens preen less when hearing country, jazz or classical music 

(Ladd et al. 1992). Besides, on psittacines, pop music decreases the number of calm 

vocalizations (Williams 2017).  

This could suggest that the birds pay more attention to music, and thus tend to stop their 

usual activities. 

 

Hearing music promotes interactive behavior 

 

Our results are concordant with some other studies in humans and non-human animals.  

In human beings, some studies suggest an influence of music on social behaviour: music 

therapy (in which music is listened to or played, according to the studies), improves the 

mood of patients (Guétin et al. 2009) but also reduces aggressiveness in aggressive children 

(Choi et al. 2008) and high school students (Geravand and Nuorifard 2014). This positive 

influence has also been demonstrated in non-human animals, such as laboratory 

chimpanzees (Videan et al. 2007), for whom instrumental music increases affiliative 

behaviour and vocal music decreases agonistic behaviour. Zoo-housed western lowland 
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gorillas (Wells et al. 2006), also tend to show less abnormal behaviour ŀƴŘ ŎƻƴǎǇŜŎƛŬŎ-

directed aggression when listening to classical music. Other studies explore the mechanisms 

involved in this relationship: several beneficial physiological changes occur in response to 

music in rats (Sutoo and Akiyama 2004) and dogs (Bowman et al. 2017). 

Therefore, our results support the idea that music increases closeness between 

individuals and reduces aggressiveness.  

 

The role of consonance 

 

The fact that the birds have less allopreenings and less preening requests, that they self-

preen less and chew less when hearing consonant music compared to dissonant music and 

control could be due to the fact that they pay more attention to consonant music than to 

dissonant music and thus tend to stop their usual activities. The ability to discriminate 

consonance from dissonance appears very early in human infants (it already exists in two 

days-old infants, Masataka 1999). Even though some animal species seem quite indifferent 

toward the consonance / dissonance feature, as is the case of rats (Crespo-Bojorque and 

Toro 2015), which are able to discriminate consonant and dissonant chords but not to 

generalize this discrimination to novel items, or cotton-top tamarins (McDermott and Hauser 

нллпύ ŀƴŘ /ŀƳǇōŜƭƭΩǎ ƳƻƴƪŜȅǎ όYƻŘŀ Ŝǘ al. 2013), which do not prefer a loudspeaker 

broadcasting consonant music over dissonant music, other studies demonstrate that the 

consonance / dissonance feature is not unique to humans. For example Java sparrows 

(Watanabe et al. 2005) and Japanese monkeys (Izumi 2000) can discriminate consonant 

chords and dissonant chords and even transfer this discrimination to novel frequencies of 

sounds. This ability to distinguish consonance from dissonance could thereby be innate, 

since it exists in several species. Bowling and Purves (2015) suggest that a biological sense of 

consonance would develop in any species generating harmonics in its vocal communication. 

As it happens, in parrots, contact calls consist in several harmonic series (Balsby et al. 2012). 

Whether the cockatiels prefer consonance over dissonance remains to be explored: a study 

aiming at answering this question is currently in progress.  
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Song  

Interestingly, the results show that the birds sing significantly more when hearing 

dissonant music compared to consonant music or control. Actually, most of the songs were 

produced by one young male bird, Éole. In many songbirds, for example in nightingales, 

males overlap the song of opponent birds, in order to repel their territory (Hulsch et Todt. 

1982; Kunc et al. 2006). Although parrots do not defend an all-purpose territory for 

breeding, they defend vocally the immediate area around their nest sites (Bradbury and 

Balsby 2016). We also have some empirical evidence that in captivity, various species of 

songbirds and parrots vocalize more when they hear various sounds (e. g. vacuum cleaner, 

running water, television or radio) than in silence. This behaviour is observed even in non 

territorial birds, such as weaver birds (Geberzahn, Le Covec and Bovet, unpublished 

observations). This behaviour is difficult to interpret, as it seems counterintuitive (most 

published studies focus on how birds adapt to environmental noise by reducing masking 

effects, for example by vocalizing more when levels of noise are low: Brumm and Zollinger 

2013). Therefore Éole may sing more when hearing dissonant music because he dislikes it 

(and tries to mask it or to make it stop), but we cannot exclude that he prefers dissonant 

music, as we also observed psittacidaes vocalizing or singing along music or noise that they 

seem to appreciate.  

 

Hearing music does not influence sharing behaviour 

 

Regarding the presence or type of music, the results showed no significant differences 

between feeding strategies. This could be due to the experimental situation. Indeed, 

significant results were observed for the non-triggered and spontaneous behaviour, whereas 

the sharing task was induced and not spontaneous in this experiment. It was the 

experimenter who decided when each bird was going to be fed and the amount of fennel he 

/ she was given. 

Furthermore, these negative results could be due to the stimuli chosen. Indeed, each 

stimulus consisted of ten short musical excerpts from very different styles (classic, tango, 

ƧŀȊȊΧύΦ Lƴ ŎƻƴǎŜǉǳŜƴŎŜΣ ŘǳǊƛƴƎ ǘƘŜ ŘƛŦŦǳǎƛƻƴ ƻŦ ǘƘŜ ƳǳǎƛŎΣ Ƴŀny features like rhythm, 

ƳŜƭƻŘƛŜǎΣ ƛƴǎǘǊǳƳŜƴǘǎΣ ŜǘŎΧ ǾŀǊƛŜŘ ŀ ƭƻǘ ŀƴŘ ŎƻǳƭŘ ŀƭǎƻ ƘŀǾŜ ǘǊƛƎƎŜǊŜŘ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ōƛǊŘǎΩ 
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behaviour. Therefore, those variations within each stimulus may have limited the saliency of 

the consonance / dissonance feature.  

It is also important to note that the sharing events were very scarce (only a total of 23). 

The fact that the birds did not share much in general could be due to their age: in jackdaws, 

food-sharing peaks while they are still developing and decreases by the time they have 

formed a bond with one affiliative partner (von Bayern 2007). Likewise, in cockatiels, food-

sharing decreases during the first year of life and is mostly observed between related 

individuals or birds with affinities (Liévin et al. 2019). Indeed, among our cockatiels, most of 

sharing events occurred between young birds and / or siblings. Thus, the lack of significant 

difference regarding the sharing behaviour between the conditions could be a consequence 

of the scarcity of this behaviour. 

 

The sensitivity to music, a case of convergent evolution? 

 

Our study shows that music influences positively social interactions in cockatiels, as is the 

case in human beings (as mentioned above). This could suggest, as proposed by Freeman 

(1998) that musical abilities would have evolved so as to promote social bonds and group 

cohesion. Cockatiels being vocal learners, these results also support Watanabe et al. 

hypothesis (2009), which suggests that musical stimuli are only reinforcing in species that 

are capable of vocal learning. Indeed, other vocal learners like elephants show less 

stereotypies in zoo when exposed to classical music compared to silence (Wells and Irwin 

2008), whereas in some non-vocal learners, there is no reinforcing effect of music, as is the 

case for pigeons (Watanabe et al. 2009); classical music even increases hens' fearfulness 

(Campo et al. 2005) and rock and classical music gorillas stereotypies (Robbins and Margulis 

2014). Yet this hypothesis needs to be taken carefully into account: as said previously, music 

can have positive effects in some non-vocal learner species such as apes or rats; moreover, 

in captive dogs, classical music reduces stress level (Kogan et al. 2012) and barking and 

increases the time spent resting (Wells et al. 2002). Harp therapy also decreases captive 

ŘƻƎǎΩ ǊŜǎǇƛǊŀǘƛƻƴ ǊŀǘŜΣ ǊŜǎǘƭŜǎǎǎƴŜǎǎ ŀƴŘ ŀƴȄƛŜǘȅ ό.ƻƻƴŜ ŀƴŘ vǳŜƭŎƘ нллоύΦ  
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Both receptivity to music and vocal learning seem to be features shared by quite distantly 

related species (human beings and cockatiels): this could be a case of convergent evolution, 

that is to say that those traits would have evolved independently in two species but with the 

same adaptive function.  

Another interesting aspect is the fact that consonance seems to be an important property 

of music for several species: in addition to humans (Trainor and Heinmiller 1998), chicks 

(Chiandetti and Vallortigara 2011) and one chimpanzee (Sugimoto et al. 2010) prefer 

consonance over dissonance, and our cockatiels display significantly different behaviour 

depending on the type of music they listen to (consonant or dissonant). This could support 

the hypothesis according to which one musical feature, the discrimination between 

consonance and dissonance, would not be unique to humans (Sugimoto et al. 2010).  

 

Since the birds are closer to each other when hearing consonant music whereas they 

display a more agonistic behaviour in the control condition, music could also be a factor of 

welfare and enrichment for them. Whether this factor could be broadened to other species 

remains to be studied, yet it could have positive implications for some captive animals, in 

particular vocal learners.  

 

 

Ethical statement 

 

National guidelines for the care and use of animals were followed: the birds were housed 
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legislation for animal care and was approved by the Ethical Committee for Animal 

Experimentation Charles Darwin (authorization number #7035 2016093011025283 v2). 
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Abstract 

 

Music exists in all human cultures, suggesting that musical abilities may have spread in 

response to evolutionary pressures. In particular, music may promote group cohesion. This 

view is supported by some developmental studies showing that joint music making 

promotes prosociality in children. However, knowledge on the influence of listening to music 

on social behavior is scarce. Moreover, almost nothing is known about how the social effects 

of music vary across development, and which musical properties are involved. Here, we 

played back either consonant or dissonant music or a record of class sound (control) to 144 

children from age 3 to 6. We compared prosocial behavior and social interactions among 

conditions using three tasks (sharing, cooperating and helping). The results showed that 

children listening to consonant music took more time to complete the sharing task because 
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they hesitated more when sharing the resources than children in the dissonant or control 

conditions, although the amount of shared resources between partners did not differ among 

conditions. Moreover, we found significant positive effects of listening to music on social 

interactions during the cooperation task (i.e. on mutual looks from age 3 to 5 and on verbal 

interactions from age 5 to 6). Consonant and dissonant music had similar effects before age 

4, whereas only consonant music promoted social interactions in older children. To our 

knowledge, this study is first to demonstrate that listening to music, especially consonant 

music, promotes positive social interactions in children, and first to show that the sensitivity 

to consonance increases with age.  

 

Key words: Evolution of music perception, musical influences, social interaction, 

prosociality, preschool children, development  
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Introduction 

 

Music is a deeply social activity inducing emotional and behavioral responses (Trainor and 

Schmidt 2003; Juslin and Vastfjall 2008). It exists in humans for at least 40,000 years, as 

evidenced by the discovering of the Hole Fels flute - the oldest known musical instrument - 

in Germany in 2008 (Conard et al. 2009). Some forms of music exist in every human culture 

(Merriam 1964) and, although musical forms and meaning vary widely around the world, 

human musicality has some universal components (Brown 2013). In particular, music 

perception and production require some cognitive abilities that are widely shared among 

humans. Some of them, like melody recognition (Chang and Trehub 1977), perception of 

pitch and temporal patterns (Hannon and Trehub 2005, Trehub and Hannon 2006), and 

preference for consonant music (Trainor et al. 1998; Masataka 2006) have been observed 

even in very young infants, suggesting innateness. For instance, Masataka (2006) found a 

preference for consonance rather than dissonance in two-days-old infants, including in 

newborns of deaf parents. Trainor et al. (1998) obtained similar results with 2- to 4- months-

old babies. These observations revive the debate of how musicality (i.e. the abilities that 

makes it possible to perceive and produce music, Hoeschele et al. 2015) emerged and spread 

ǎƻ ǿƛŘŜƭȅ ƛƴ ƘǳƳŀƴǎΩ ƘƛǎǘƻǊȅΦ 

The question of whether music was a cultural invention or an evolutionary adaptation has 

long been debated. Evolutionary theory (Darwin 1859) predicts that traits that are heritable 

(i.e. genetically or culturally transmitted to offspring) and adaptive (i.e. advantageous for 

survival and/or reproduction) in a given environment will tend to increase in frequency 

generation after generation in this environment, as they are transmitted to more offspring. 

Darwinian evolution may thus explain the wide spread of musical abilities among humans, 

provided that they are heritable and that a positive association exists between musical 

abilities and survival and/or reproduction. Heritability is supported by genome-wide linkage 

and association studies, which have identified some genetic variants associated with musical 

abilities (Ukkola et al. 2009, 2013). However, the existence and nature of any relationship 

between musical abilities and Darwinian fitness (i.e. survival and/or reproduction) are still 

open to question.  

Answering these questions would have multiple outcomes. Indeed, beyond a better 

understanding of the origins of human musicality, identifying any adaptive function related 
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to musical abilities will help to understand how music can influence human behavior. This 

study is thus at a crossroad between evolutionary sciences and developmental psychology: 

by investigating the effects of listening to music on prosociality and social interactions in 

preschool children, we aimed at (1) investigating how listening to music influences human 

social behavior, (2) exploring how these effects vary across development, (3) identifying 

some musical properties involved, and (4) reaching a better understanding of how musical 

abilities evolved in humans. 

 

How did musicality emerge in humans? 

 

First, it is worth to mention that, according to some researchers, music might be a purely 

cultural invention, lacking any biological function. For instance, Pinker (1997) speculated that 

music had been invented as a pleasure activity, that it had no particular effect on survival 

and reproduction, and that all components of human musicality pre-existed and were 

involved in other functions like language or emotional communication. This hypothesis is 

ŎƻƳƳƻƴƭȅ ǊŜŦŜǊǊŜŘ ŀǎ ǘƘŜ άtƛƴƪŜǊΩǎ ŎƘŜŜǎŜŎŀƪŜ ƘȅǇƻǘƘŜǎƛǎέΣ ōȅ ŀƴŀƭƻƎȅ ǿƛǘƘ ǘƘŜ ǇƻǇǳƭŀǊ 

dessert: whereas food is necessary for survival, the cheesecake recipe itself is a cultural 

invention with no particular function. However, this hypothesis does not provide any 

explanation for the worldwide spread of music in human populations. Indeed, as mentioned 

before, music is traditionally found in every culture (Merriam 1964). Furthermore, music has 

ƳǳƭǘƛǇƭŜ ŘƻŎǳƳŜƴǘŜŘ ŜŦŦŜŎǘǎ ƻƴ ƘǳƳŀƴǎΩ ŜƳƻǘƛƻƴǎΣ ƻƴ ōŜƘŀǾƛƻǊΣ ŀƴŘ ŜǾŜƴ ƻƴ ŎƻƎƴƛǘƛǾŜ 

performances. For instance, joint music making promotes empathy in 8 to 11 years-old 

children (Rabinowitch et al. 2012) and prosociality in 4 years-old children (Kirschner and 

Tomasello 2010). Music training may also promote mental and social development and play 

a beneficial role in cognitive functions. Indeed, an increasing number of studies show 

positive associations between music training in childhood and abilities in a variety of 

domains, including speech perception, reading, vocabulary, spelling, second-language 

acquisition, visuo-spatial abilities, memory, executive functioning, intelligence, and academic 

achievement (e.g. Schellenberg 2006; Hallam 2010). Human musicality may thus be a much 

more promising candidate as an evolutionary adaptation than cheesecakes, although 

experimental evidence is still needed to conclude. 
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Among the functional hypotheses for the origins of musicality as an evolutionary 

adaptation, two of them have been subjects of particular attention in the litterature: the 

άǎŜȄǳŀƭ ǎŜƭŜŎǘƛƻƴ ƘȅǇƻǘƘŜǎƛǎέΣ ŀƴŘ ǘƘŜ άƎǊƻǳǇ ŎƻƘŜǎƛƻƴ ƘȅǇƻǘƘŜǎƛǎέΦ ¢ƘŜ ŦƛǊǎǘ ƻƴŜ Ƙŀǎ ōŜŜƴ 

sǳƎƎŜǎǘŜŘ ōȅ 5ŀǊǿƛƴ ƛƴ ά¢ƘŜ ŘŜǎŎŜƴǘ ƻŦ Ƴŀƴέ όмутмύΦ LƴŘŜŜŘΣ 5ŀǊǿƛƴ ǿŀǎ ŦƛǊǎǘ ǘƻ ǎǳƎƎŜǎǘ 

that musicality may have spread in humans as an adaptive trait. His view was that, like bird 

songs, human musicality may have evolved in the context of sexual selection. The sexual 

selection theory originated from the observation that some individuals have better access to 

partners for reproduction than others of the same species and same sex. Thus, traits that 

promote attractiveness and access to partners for reproduction must be adaptive, just like 

those promoting survival. In this context, musicality may have evolved because it may 

increase mating success, for example by signaling genetic quality to potential mates (Miller 

2000). Indeed, producing music may be complex and difficult, and may constitute an honest 

signal of several abilities including motor coordination, capacity for learning, creativity, etc. 

However, a central prediction derived from this hypothesis is that musical abilities should be 

positively associated with reproductive success. Evidences for such relation are weak in 

humans (Fitch 2005; Mosing et al, 2015), suggesting that the potential adaptive function of 

musicality should perhaps be sought elsewhere. Alternatively, some anthropologists have 

suggested that music may have evolved as a way of fostering social bonding and increasing 

group cohesion (e.g. Roederer 1984; Merker 2000; Dunbar 2017, Dissanayake 2000). We will 

focus thereafter on this hypothesis, which will be tested in this study. 

 

¢ƘŜ άƎǊƻǳǇ ŎƻƘŜǎƛƻƴ ƘȅǇƻǘƘŜǎƛǎέ 

 

Humans are a highly prosocial species. Indeed, we are regularly engaged in prosocial 

actions (i.e. actions that are beneficial for others), including actions benefitting to non-

relatives (Darwin 1871; Axelrod 1984). Prosociality often leads to reciprocity, and both are 

fundamental features in the process of building long term social relationships, which enables 

group cohesion (Trivers 1971). In this context, some authors (Roederer 1984; Merker 2000; 

Dunbar 2017) have suggested that musicality may have spread in human populations as 

music may promote prosocial behavior and increase group cohesion. Indeed, music is 

traditionally a group activity, which may strengthen social bonds between individuals. In 

particular, Dunbar (2017) has proposed that music (and language later) may have served as a 
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ǎƻǊǘ ƻŦ άŀŎƻǳǎǘƛŎ ƎǊƻƻƳƛƴƎέ ƛƴ ƘǳƳŀƴǎΣ ǊŜǇƭŀŎƛƴƎ ǘƘŜ ǳǎǳŀƭ ƻƴŜ-on-one physical grooming 

that maintains relationships and is important in the stability of social groups in most non-

human primates. Indeed, the increase in group size that occurred during hominid evolution 

may have required a more efficient social lubricant. Additionally, Falk (2004) and 

Dissanayake (2000) have suggested that musicality may have first emerged in the context of 

dyadic communication between mothers and their babies, enhancing parent-child bonding, 

before being generalized to other forms of communication (ceremonial rituals, adult 

courtship, etc.). This view is consistent with studies showing that maternal singing is 

unusually stable in pitch and tempo across cultures (Trehub et al. 1993), that the intense 

human interest in music begins from the early days of life (Trehub 2003), and that maternal 

singing modulates infant arousal more than maternal speech (Trehub and Nakata 2001; 

Shenfield et al. 2003). Infants also exhibit more sustained interest in videos showing their 

mothers singing than in videos showing their mother speaking (Trehub and Nakata 2001). 

Regarding the proximal relationship between music and social behavior, some studies 

ƘŀǾŜ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ƳǳǎƛŎ Ƴŀȅ ƛƴŦƭǳŜƴŎŜ ǘƘŜ ƭƛǎǘŜƴŜǊΩǎ ŜƳƻǘƛƻƴŀƭ ǎǘŀǘŜ Ǿƛŀ ƴŜǳǊƻ-hormonal 

mechanisms, placing the listener in good disposition for prosocial behavior (e.g. Freeman 

1998). This hypothesis is supported by a study in mice (Angelucci et al. 2007) which found 

that exposure to music modulates the activity of the hippocampus, a cerebral structure that 

plays a major role in the processing of emotions, including social emotions (Yang and Singh 

2013). Moreover, a specific feature of musical activities, which distinguishes them from 

other forms of social behavior, is the importance of rhythms that allows synchronization 

between people. Sharing a rhythm may participate in creating and strengthening social 

bonds amongst interacting group members (Merker et al. 2009; Tarr et al. 2014). For 

instance, Cirelli et al. (2018) found that interpersonal synchrony elicits helping behavior in 

14-month-old babies. 

 

From evolutionary theory to developmental psychology and education 

 

The existing experimentaƭ ǎǳǇǇƻǊǘ ŦƻǊ ǘƘŜ άƎǊƻǳǇ ŎƻƘŜǎƛƻƴ ƘȅǇƻǘƘŜǎƛǎέ Ƴƻǎǘƭȅ ŎƻƳŜǎ 

from the litterature in developmental psychology. Indeed, prosocial behavior, including 

sharing (Brownell et al. 2013), cooperation (Warneken and Tomasello 2007), and helping 

(Rekers et al. 2011; Warneken and Tomasello 2006, 2007) is observed early in infant 
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development, from the age of 14 months (see also Hay et al. 1999). As mentioned before, 

developmental studies have shown that joint music production promotes helping behaviors 

and cooperation in 4- years old children (Kirschner and Tomasello 2010) and empathy in 8- 

to 11-years old children (Rabinowitch et al. 2012), and also that interpersonal synchrony 

elicits helping behavior in 14-month-old babies (Cirelli et al. 2018). However, the necessary 

conditions for music to promote prosociality in children are still unknown. In particular, the 

existing knowledge is scarce about the influence of listening to music (beyond music 

production) on social interactions, how it varies across development, and which are the 

specific properties of music involved (beyond interpersonal synchrony). However, a better 

understanding could have important outcomes, in particular for education. For instance, it 

could pave the way for developing the use of music at school as a pedagogic tool, helping to 

maintain a positive and collaborative climate for learning. 

 

 The current study 

 

Here, we compared prosocial behavior and social interactions in 144 children from age 3 

to 6, exposed to different sound stimuli: consonant music, dissonant music, and no music 

(i.e. a record of class sound as control).  

First, we aimed at exploring the influence of listening to music on social behavior. In 

particular, we tested whether listening to music promotes prosocial behavior and positive 

social interactions, as suggested by the group cohesion hypothesis. By testing this hypothesis 

in preschool children (age 3 to 6), we also aimed at investigating the social effects of 

listening to music across a key period for socialization. Indeed, children learn how to behave 

by observing their peers and much important social skills are learnt in peer interactions. 

Entering preschool provides children with numerous opportunities to interact with their 

peers and is thus an important step in the development of their social abilities (Mize and 

Ladd 1990). Prosociality in preschool children has often been studied using resource sharing 

tasks. Indeed, several authors have asked preschool children to allocate a resource (for 

instance, some stickers) between themselves and another child (or a puppet). They found 

that most preschool children prefer to share equally and that they react negatively to unfair 

distributions (LoBue et al. 2011; McAuliffe et al. 2013; Shaw and Olson 2012, 2013). 

However, when the items to allocate vary in terms of rarity or value, preschool children are 
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more likely to keep the rarest or more valuable resource than to give it (Chernvak and Sobel 

2015). To our knowledge, nothing is known about the influence of listening to music on 

these sharing behaviors, as well as on other prosocial behaviors like cooperation and 

helping. How these influences may vary according to age is also a remaining question. 

Second, we aimed to test the role of consonance as a key property involved in the 

relation between listening to music and social behavior. In music, consonance commonly 

refers to some note intervals that are generally perceived as pleasant, whereas dissonant 

intervals are generally perceived as unpleasant (e.g. Trainor et al. 1998). Indeed, except rare 

exceptions (i.e. one study conducted in a native Amazonian tribe, the Tsimanes, showed that 

they do not discriminate between consonant and dissonant music, Mc Dermott 2016), a 

preference for consonance is generally observed in humans, even in very young infants (e.g. 

Trainor et al. 1998; Masataka 2006). Consonant and dissonant music may thus influence 

social behavior differently, in particular if the relationship between listening to music and 

social interactions is mediated by the feeling of pleasure associated with the listening 

activity. Indeed, endorphins are argued to mediate the pleasure experienced when listening 

to music (Huron 2006; Koelsch 2010), and they are also known to play a major role in the 

maintenance of social bonds (Machin and Dunbar 2011). Listening to consonant music being 

a more pleasant experience than listening to dissonant music, it may thus have a stronger 

positive influence on social interactions. 

Third, we aimed at taking forward the debate of whether musicality emerged in humans 

as an evolutionary adaptation or a cultural invention. To this end, the results will be 

discussed in light of those obtained in other studies focusing on musicality in other species.  

 

 

Materials and methods 

 

 Participants 

 

A sample of 144 children was recruited in two French urban preschool boards to 

participate in this study. They were divided into three groups according to their preschool 

grades: first grade (age 3.22 to 4.38, M = 3.75, SD = 0.61, n = 48, 24 girls), second grade (age 

4.32 to 5.48, M = 4.83, SD = 0.74, n = 48, 24 girls) and third grade (age 5.3 to 6.36, M = 5.83, 
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SD = 0.31, n = 48, 24 girls). Children were tested in pairs. The two children in a pair were 

always recruited from the same school and the same class, and we asked help from their 

teachers to avoid pairing together any best friends or children with conflictual relationships. 

In order to reduce possible biases, we only paired children of the same gender and of less 

than three months age difference. Each pair was randomly assigned to one of three 

conditions (consonant music, dissonant music, or control), leading to a final sample size of 

16 children per each age group-condition combination. Signed informed consent was 

obtained from a parent or legal guardian for each participant. The children also assented to 

participate orally. In addition to signing the consent form, the parents or legal guardians also 

answered a short questionnaire about the child, including age, sex, number of siblings, and 

ǘƘŜ ǘǿƻ ŦƻƭƭƻǿƛƴƎ ǉǳŜǎǘƛƻƴǎΥ ά5ƻŜǎ ǘƘe child practice any extracurricular activity related to 

ƳǳǎƛŎΚ όǇǊŀŎǘƛŎŜ ƻŦ ŀ ƳǳǎƛŎŀƭ ƛƴǎǘǊǳƳŜƴǘΣ ŘŀƴŎŜΣ ƛƴƛǘƛŀǘƛƻƴ ǘƻ ƳǳǎƛŎΣ ΧύέΣ ŀƴŘ ά5ƻŜǎ ǘƘŜ ŎƘƛƭŘ 

ǎƻƳŜǘƛƳŜǎ ƘŜŀǊ ŎƭŀǎǎƛŎŀƭ ƳǳǎƛŎ ŀǘ ƘƻƳŜΚέΦ ¢ƘŜ ŀƴǎǿŜǊǎ ǿŜǊŜ ǳǎŜŘ ŀǎ ŎƻƴǘǊƻƭ ǾŀǊƛŀōƭŜǎ ƛƴ 

the statistical analyses, as described below. 
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Stimuli 

 

 Three sound stimuli were used, corresponding to three different conditions: 

consonant music, dissonant music, and control. The consonant and dissonant stimuli were 

taken from Koelsch et al. (2006). The consonant stimulus was built out of ten excerpts of 

joyful instrumental dance-tunes from the last four centuries (Table 1). Each excerpt was one 

minute long. To create the dissonant stimulus, the original tunes were electronically 

manipulated using CoolEdit Pro software. They have been recorded simultaneously with two 

pitch-shifted versions, which were one tone above and a tritone below the original pitch. 

Both consonant and dissonant versions of an excerpt had the same dynamic outline, 

identical rhythmic structure, and identical melodic contour (Koelsch et al. 2006). Koelsch et 

al. (2006) used these stimuli to compare, in a fMRI study conducted with adult participants, 

the effects of pleasant (i.e. consonant) and unpleasant (i.e. dissonant) music on activation of 

the cerebral structures involved in emotion processing. The two stimuli led to activation of 

distinct structures, suggesting that they are different enough to elicit distinct emotional 

reactions. Finally, we used a record of class noise as a control. This way, when listening to 

Ŏƻƴǎƻƴŀƴǘ ƻǊ Řƛǎǎƻƴŀƴǘ ƳǳǎƛŎΣ ŎƘƛƭŘǊŜƴΩǎ ōŜƘŀǾƛƻǊǎ ǿŜǊŜ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘƻǎŜ ƻōǎŜǊǾŜŘ 

when listening to a familiar sound, mimicking their daily sound environment at school. To 

create the control record, we recorded the ambient noise in a classroom for thirty minutes, 

during a recreational moment. We then processed the record using Adobe premiere CC 2015 

in order to delete any part with recognizable or understandable voices and to keep only the 

background noise. 
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Table 1. List of the excerpts included in the stimuli 

Order Time Composer, name  

1 00 ï 00:56 Anonymous, Entree-Courante 

2 00:56 ï 01:55 J.S. Bach, Badinerie (Overture No. 2, BWV 1067) 

3 01:55 ï 02:38 J.S. Bach, Bourrée (Overture No. 1) 

4 02:38 ï 03:38  P. Castellanos, La Puñalada 

5 03:38 ï 04:29 P.F. Caroubel, Volte 

6 04:29 ï 05:27 A. Dvorák, Slavonic Dance No. 8 in G Minor (Op. 46) 

7 05:27 ï 06:20 A. Dvorák, Slavonic Dance No. 1 in B Major (Op.72) 

8 06:20 ï 07:07 V. Haussmann, Catkanei 

9 07:07 ï 08:07 Pee Wee Ellis, Soul intro (ñThe Chickenò) 

10 08:07 ï 09:05 J.S. Bach, Réjouissance (BWV 1069) 

 
 

Study design 

 

All testing was done at school, in the morning, by the same experimenter and assistant 

(the two first authors). The experiments were filmed for the purpose of the analyses using a 

Sony Handicam HDR- CX410 camera. The experimenter and the assistant strictly followed 

the same script to demonstrate the consecutive actions and instruct each pair of children. 

The experiments with each pair of children were composed of two consecutive steps ς (1) 

listening only, and (2) prosocial tasks (while the stimuli continued to be played back). First, 

ǘƘŜ ŜȄǇŜǊƛƳŜƴǘŜǊ ŀǎƪŜŘ ǘƘŜ ŎƘƛƭŘǊŜƴ ǘƻ ǎƛǘ Řƻǿƴ ǿƛǘƘ ƘŜǊ ƛƴ ƻǊŘŜǊ ǘƻ άƭƛǎǘŜƴ ǘƻ ǎƻƳŜǘƘƛƴƎ 

while the assistant is setting up some new gŀƳŜǎέΦ hƴŜ ƻŦ ǘƘŜ ǎǘƛƳǳƭƛ όŜƛǘƘŜǊ Ŏƻƴǎƻƴŀƴǘ 

music, dissonant music or control) was then diffused using a bluetooth speaker, with 
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constant volume (55-65 dB). Seven minutes later, the experimenter told the children that 

the games were going to start. The children then performed three prosocial tasks designed 

to test sharing, cooperation and helping, respectively.  

For the sharing task (Figure 1), each child had to share allocations (stickers) with the other 

child of the pair. To prevent any bias on the sharing behavior due to the presence of the 

other child in the room, the children were tested one after the other following the same 

procedure (while one child was tested by the experimenter, the other waited outside with 

the assistant). Each child was presented with seven stars shape stickers of seven different 

colors (blue, pink, red, grey, orange, purple and yellow) and two pots to put the stickers in. 

One of the pots was identified by the experimenter as belonging to the tested child and the 

other to the child waiting outside. One of the stickers was two-fold larger than the others (2 

inches), and color- size combinations were randomized for each child. Each child was told to 

decide how to allocate the stickers between him or herself and the other child by putting the 

stickers in the pots. Dependent variables were the number of stickers given, the allocation of 

the largest one (given or kept), hesitations (yes if at least one sticker was shifted from one 

pot to the other, no if not), equity (Does the child share as equitably as possible, i.e. give 

either three or four stickers among seven), and duration of the task (time interval in seconds 

between stickers presentation and the moment when the last sticker was put into a pot).  

Figure 1. Sharing task 

Figure 1. Sharing task 

For the cooperation task, children were asked to cooperate by pulling on two strings in 

synchrony in order to scoot out a drawer with two pots attached to it, each containing a 

reward (stickers). The task was designed such as if only one string was pulled out, the drawer 
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did not move. The apparatus is shown in Figure 2 and was inspired from Hamann et al. 

(2011). Before the children could manipulate the strings, the experimenter and her assistant 

demonstrated the action needed in order to succeed the task: first the experimenter 

explained to the children that the pots contain rewards and that in order to get them, they 

should pull the drawer out. Then she tried to pull on the string alone showing that the 

drawer did not move and, five seconds later, the assistant came and pulled the second string 

in synchrony resulting in pulling the drawer successfully from position A to position B. After 

the demonstration, the experimenter moved the drawer back to its initial position and the 

children were left alone in the room to avoid any third-party influence. The task ended when 

the children successfully retrieved the drawer or after two minutes of manipulation. We 

coded the duration of the task (time interval between the first time the two children held 

the strings and the moment when the drawer reached position B) and the number of mutual 

looks, mutual laughs and verbal interactions per second. 

 

Figure 2. Cooperation task 

 

For the helping task (Figure 3), as in Kirschner and Tomasello (2010), we created a 

situation in which one of the children had a sudden accident that presented the partner with 

the choice to help or to continue his or her own activity. To this end, we developed a 

detailed background story involving two little ducks who were very hungry and needed to be 

fed. The ducks were represented by two little toys previously placed into two distinct 

ōŀǎƪŜǘǎ όǘƘŜ άǇƻƴŘǎέύΦ CƛǾŜ ƳŜǘŜǊǎ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ǇƻƴŘǎ ǿŜǊŜ ǇƭŀŎŜŘ ǘǿƻ ǎǳǇǇƻǊǘǎ 

containing two plastic tubes each, one white and one coloured (red or black), and two 
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containers containing seven white balls and seven coloured balls (red or black) each (Figure 

3). First, as a part of the story, the children were asked to put the balls in the appropriate 

tube matching the colours, pretending that the balls were to feed the ducks and that they 

had to be transported using the tubes. The white balls in the white tubes were used by the 

ŜȄǇŜǊƛƳŜƴǘŜǊ ǘƻ ŘŜƳƻƴǎǘǊŀǘŜ ǘǿƛŎŜ Ƙƻǿ ǘƻ άŦŜŜŘ ǘƘŜ ŘǳŎƪǎέΦ ¢ƘŜƴΣ ŜŀŎƘ ŎƘƛƭŘ ǿŀǎ ǊŀƴŘƻƳƭȅ 

assigned to a color, either black or red and both children were asked to carry out their tube 

from the support to one of the two ponds and to spill the balls in it. However, we had 

prepared the black tube (broken tube) so that the bottom fell out and all seven balls were 

spilled on the floor. This manipulation allowed us to assess helping behaviors from the child 

ǿƘƻ ƘŀŘ ǘƘŜ ǊŜŘ ǘǳōŜ όƴƻǘ ƳŀƴƛǇǳƭŀǘŜŘύΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ǿŜ ŀǎǎŜǎǎŜŘ ǿƘŜǘƘŜǊ ǘƘŜ άƘŜƭǇŜǊέ 

(i.e. the child assigned to the red tube) stopped his/her activity and whether he or she 

helped the other child by picking up some balls. We also assessed the number of balls picked 

up by the helper, if any. The children were left alone in the room during the task to avoid any 

third-party influence. 

 

  

 

Figure 3. Helping task 

 

The three tasks were performed in the same order (sharing, then cooperation, and then 

helping) for all pairs. The sharing task was performed first as it was done individually, and 

the children did not know after the task how the partner allocated the stickers. This task was 
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thus less likely than the others to influence later behaviors and interactions during the other 

tasks. On the opposite, the helping task was the last to be performed as being helped or not 

ōȅ ǘƘŜ ǇŀǊǘƴŜǊ ƛǎ ƭƛƪŜƭȅ ǘƻ ƛƴŦƭǳŜƴŎŜ ŀ ŎƘƛƭŘΩǎ ǎǳōǎŜǉǳŜƴǘ ōŜƘŀǾƛƻǊ ǘƻǿŀǊŘ Ƙis or her partner.   

 

 Coding 

 

All videos were coded by the same coder, using the VLC Media Player software. To assess 

inter-rater agreement, 20% of them were independently coded by another coder. We 

reached an inter-ǊŀǘŜǊ ŀƎǊŜŜƳŜƴǘ ƻŦ ˁҐлΦфт ŦƻǊ ǘƘŜ ǎƘŀǊƛƴƎ ǘŀǎƪΣ ˁҐлΦуф ŦƻǊ ǘƘŜ ŎƻƻǇŜǊŀǘƛƻƴ 

ǘŀǎƪΣ ŀƴŘ ˁҐлΦфф ŦƻǊ ǘƘŜ ƘŜƭǇƛƴƎ ǘŀǎƪΦ 

 

 Statistical analyses 

 

Each dependent variable was analyzed in generalized linear mixed models (GLMM), using 

the R program v3.4.3 (R Core Team 2017) and the add-on package lme4 (Bates et al. 2014). 

The following variables were included in all models as fixed effects: Condition, Grade, 

Condition in interaction with Grade, Sex, Does the child practise or have practised any 

extracurricular musical activity (yes / no), Does the child regularly hear classical music at 

home (yes / no), and Does the child have siblings (yes / no). Moreover, for the sharing task, 

we also included the Order of testing as a fixed effect. Finally, all models included the 

Preschool institution and Class as nested random effects. In order to maximize model 

likelihood and to eliminate any unnecessary fixed terms, we used a backward stepwise 

approach: we started with all the fixed terms (main effects and interactions), tested deletion 

ƻŦ ŜŀŎƘ ƻƴŜΣ ŘŜƭŜǘŜŘ ǘƘƛǎ ǘŜǊƳ ƛŦ ŘŜƭŜǘƛƻƴ ƛƳǇǊƻǾŜŘ ǘƘŜ ƳƻŘŜƭΩǎ ƭƛƪŜƭƛƘƻƻŘΣ ŀƴŘ ǊŜǇŜŀǘŜŘ ǘƘŜ 

ǇǊƻŎŜǎǎ ǳƴǘƛƭ ƴƻ ŦǳǊǘƘŜǊ ƛƳǇǊƻǾŜƳŜƴǘ ǿŀǎ ǇƻǎǎƛōƭŜΦ ²Ŝ ǳǎŜŘ ǘƘŜ ά!ƴƻǾŀέ w ŦǳƴŎǘƛƻƴ ǘƻ ǘŜǎǘ 

for significant ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ ǘƘŜ ƳƻŘŜƭΩǎ ƭƛƪŜƭƛƘƻƻŘΣ ŀƴŘ ŀƭǎƻ ǘƻ ƻōǘŀƛƴ Ǉ-values for the 

fixed effects included in the final model, based on Likelihood Ratio Tests (LRT). In addition, 

we used post-hoc Tukey tests (Tukey 1949) to perform pairwise comparisons among the 

three conditions. Finally, when a significant effect of the Condition:Grade interaction was 

detected, we performed additional GLMM analyses within each grade to investigate which 

pairs of conditions differed significantly for each grade. These models included the same 

fixed and random effects as above, except Grade and Grade:Condition. 
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Results 

 

The detailed results of the GLMM analyses for the three tasks are reported in Table 2. 

 

Sharing task 

 

Regarding the sharing task, as shown in table 2, second grade children took significantly 

less time to complete the task than first and third grade children, although they were more 

likely to switch stickers from a pot to another (hesitations). Condition also had a significant 

effect on these variables. Indeed, children listening to consonant music took more time to 

complete the task and hesitated more than those in the control condition. The dissonant 

condition led to intermediate values for these two variables, with no significant differences 

as compared to the consonant or the control condition. However, the tested variables had 

no significant effects on the level of sharing (number of stickers given), on the probability 

that a child gave the largest sticker, or on the probability that a child shared as equitably as 

possible. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Results of the GLMM analyses conducted with the whole sample. (following 

pages) 
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Task Dependant variable 
Fixed effects in the 

final model 
Means a 

Sharing 

Duration of task(in seconds) 

Grade 1st: 41.14 s; 2nd: 21.08 s; 3rd: 40.89 s 

Condition CM: 42.97 s; DM: 37.70 s; C: 28.37 s 

Hesitations (yes/no) 

Grade 1st: 20.83%; 2nd: 58.33% s; 3rd: 18.75 s 

Condition CM: 45.83%; DM: 37.5 %; C: 14.58 % 

Number of stickers given none _ 

Is the largest sticker given? none _ 

Equity none _ 

Cooperation 

Duration of task (in seconds) 

Condition:Grade _ 

Sex Girls: 31.3 s; Boys: 13.85 s 

Having siblings Yes: 22.74; No: 23.19 

Musical practice Yes: 16.19 s, No: 24.34 s, 

Mutual looks (per second) Condition:Grade _ 

Mutual laughs (per second) Condition:Grade _ 

Verbal interactions 

(per seconds) 

Condition:Grade _ 

Musical practice Yes: 0.04; No: 0.02 

Familiarity to 

classical music 
Yes: 0.01; No: 0.03 

Helping Waiting (yes/no) Grade 1st: 0.01; 2nd: 0.12; 3rd: 0.09 

 

Picking up (yes/no) None _ 

Number of balls picked up None _ 
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˔2 DF p Tukey tests 

13.41 2 0.001 1st - 2nd: 0.002 2nd - 3rd: 0.003 1st - 3rd: 0.86 

9.22 2 0.01 CM - C: 0.01 DM ς C : 0.08 CM - DM: 0.92 

13.45 2 0.001 1st - 2nd: < 0.001 2nd - 3rd: 0.001 1st - 3rd: 0.76 

10 2 0.007 CM - C: 0.008 DM - C: 0.07 CM - DM: 0.61 

_ _ _ _ _ _ 

_ _ _ _ _ _ 

_ _ _ _ _ _ 

721.35 8 < 0.001 _ _ _ 

171.07 1 < 0.001 _ _ _ 

94.41 1 < 0.001 
   

20.07 1 < 0.001 _ _ _ 

78.97 8 < 0.001 

 

- 

_ _ 

40.92 8 < 0.001 _ _ _ 

23.92 8 0.002 _ _ _ 

8.56 1 0.003 _ _ _ 

18.92 1 < 0.001 _ _ _ 

7.21 2 0.03 1st - 2nd :0.88 2nd - 3rd: 0.14 1st - 3rd: 0.21 

_ _ _ _ _ _ 

_ _ _ _ _ _ 

 

a CM: Consonant Music; DM: Dissonant Music, C: Control
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Cooperation task 

 

All children succeeded in this task. However, as shown in Table 2, both male sex, having 

siblings or practising a musical activity are associated with less time to complete the 

cooperation task. Moreover, practising a musical activity is associated with more verbal 

interactions, whereas familiarity with classical music is associated with less verbal 

interactions. Finally, we found significant effects of the Condition: Grade interaction on all 

dependant variables (duration of the task, mutual looks, mutual laughs, and verbal 

interactions). To help interpreting these interaction effects, we conducted separated GLMM 

analyses for each grade. The results of these analyses are reported in Table 3 and illustrated 

in Figure 4. In particular, we found that first grade children took more time to complete the 

task when they were listening to music (either consonant or dissonant) as compared to the 

control noise. In contrast, we found no significant effects of condition on the duration of the 

task in second grade nor in third grade children. First grade children in the music conditions 

(either listening of consonant music or listening of dissonant music) also had more mutual 

looks per second than those in the control condition. Moreover, second grade children in the 

consonant music condition had both more mutual looks and more mutual laughs than those 

in the dissonant music condition or those in the control condition. Finally, third grade 

children in the consonant music condition had more verbal interactions than those in the 

dissonant music condition or those in the control condition. 

 



 

101 

Fig 4 Effects of listening to consonant and dissonant music on behavior during the 

cooperation task  

a,b Different letters indicate a significant difference (p <0.05) 

 

Helping task 

 

Finally, as shown in Table 2, we did not find any significant effects of the analysed 

variables on the behavior observed during the helping task. In particular, the Tuckey tests 

revealed no significant pairwise differences among grades for the probability of waiting for 

the partner in difficulty. Moreover, the other tested variables had no significant effect on 

this probability, and none of the tested variables had any significant effects on the 

probability to pick up some balls and the number of balls picked up.  
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Discussion 

 

The aim of this study was to investigate the influence of listening to music on social 

interactions in preschoolar children. We also explored how this effect varies across 

development, by comparing three age groups defined by preschool grade (first grade: age 3 

to 4, second grade: age 4 to 5, third grade: age 5 to 6). Moreover, we compared the effects 

of listening to consonant or dissonant music, in order to test whether consonance is one of 

the musical properties involved in the relation between listening to music and social 

behavior. Finally, our results also give insights on how musicality emerged in human 

evolution. 

 

Musical influences on social interactions 

 

Regarding the sharing task, we did not find any effect of listening to music on the level of 

sharing nor on the probability to share the most rare and valuable resource (i.e. the biggest 

sticker). However, children listening to consonant music took more time to complete the 

sharing task and hesitated more (i.e. did more switches from one pot to another) than those 

listening to the control sound. A possible explanation is that children listening to consonant 

music might pay more attention in sharing equally than those listening to the control sound. 

However, our results bring only limited support to this hypothesis as we did not find any 

differences in equity (i.e. probability to share as equally as possible) among conditions. 

Alternatively, the children may have been more distracted by the consonant stimulus, as 

they may pay more attention to consonant music than to a control noise. Nevertheless, note 

that some methodological issues may make the results of the sharing task difficult to 

interpret. In particular, in order to control for the influence of color preferences on sharing 

decisions, we decided to present to each child seven stickers of different colors. Moreover, 

one of the stickers was two-fold larger than the others, in order to assess the percentage of 

children who share the most rare and valuable resource. However, this procedure may have 

ōƻǘƘ ŎƻƳǇƭƛŎŀǘŜŘ ǘƘŜ ŎƘƛƭŘǊŜƴΩǎ choices and led to poorly interpretable results. For instance, 

it is not clear whether a child who shares two stickers including the biggest one was less 

concerned with equity than a child who shared three little stickers. Simplifying the sharing 

task may be useful for future studies, for instance by asking each child to choose one colour 
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and then to divide seven identical stickers of the chosen colour between himself or herself 

and the partner (e.g. Liu et al. 2015; Posid et al. 2015). 

Regarding the cooperation task, we found significant positive effects of listening to music 

on social interactions. In 2010, Kirschner and Tomasello already found that joint music 

making promotes subsequent cooperative (and helping) behavior in 4 years-old children. 

Here, by showing that listening to music together also influences cooperative behavior, we 

thus went a step further. More precisely, although all the participants succeeded in the 

cooperation task, the duration of the task as well as the nature and frequency of social 

interactions between the children vary substantially depending on multiple factors. Male 

sex, having siblings or practising a musical activity were associated with less time to 

complete the task. Moreover, practising of a musical activity was associated with more 

verbal interactions related to the task. This might be related to the fact that musical practice 

in children has multiple positive effects on the development of cognitive and communication 

abilities (Hallam 2010). In particular, musical training influences the cortical processing of 

linguistic pitch patterns (Schön et al, 2004), and thus helps to develop better language 

abilities (e.g. vocabulary richness, Piro and Ortiz, 2009). In contrast, familiarity with classical 

music was associated with less verbal interactions. This might indicate that children who are 

familiar with listening to classical music pay more attention to the music and thus interact 

less during the task. Most interestingly, both duration of the task and the nature and 

frequency of social interactions between the children were also influenced by an interaction 

effect between school grade and condition. In particular, first grade children had more 

mutual looks and took more time to complete the task when listening to music (either 

consonant or dissonant) rather than the control sound.  

 

 

Table 3. Results of the GLMM analyses conducted within grades for the cooperation 

task. (Following pages) 
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Grade Dependent variable 
Fixed effects in the 

 final model 
Means 

a
 

1
st
 

Duration of task 

Condition CM: 43 s; DM: 56.71 s; C: 18.14 s 

Sex Boys: 21.35 s, Girls: 54.54 s 

Siblings Yes: 36.21 s, No: 60 s 

Musical practice Yes: 36 s, No: 39.62 s 

Mutual looks Condition CM: 0.03 ; DM: 0.03 ; C: 0.008 

Mutual laughs None _ 

Verbal interactions  
 

Musical practice Yes: 0.01; No: 0.002 

Familiarity to classical music Yes: 0.002; No: 0.003 

2
nd

 

Duration of task 

Condition CM: 16 s; DM: 17.81s; C: 17.94 s 

Sex Boys: 10.83 s, Girls : 23.67 s 

Siblings Yes: 19.12 s ; No: 12.71 s 

Musical practice Yes: 18.63 s ; No: 16.98 s 

Familiarity to classical music Yes: 13.64 s ; No: 18.32 s 

Mutual looks  Condition CM: 0.28 ; DM: 0.25; C: 0.26 

Mutual laughs Condition CM: 0.05 ; DM: 0.005; C: 0.03 

Verbal interactions  Musical practice Yes: 0.06 ; No: 0.04 

3
rd

 

Duration of task 

Condition CM: 16.12 s; DM: 8.19 s; C: 15.18 s 

Sex Boys: 10.62 s, Girls: 15.71 s 

Familiarity to classical music Yes: 17.37 s; No: 12.32 s 

Mutual looks  None _ 

Mutual laughs Musical practice Yes: 0 ; No: 0.02 

Verbal interactions Condition M: 0.04 ; DM: 0.02; C: 0.02 
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ɢ
2
 DF p 

Tukey tests 

 

13.97 2 < 0.001 CM - C: 0.01 DM - C < 0.001 CM - DM: 0.51 

98.28 1 < 0.001 _ _ _ 

76.99 1 < 0.001 _ _ _ 

61.83 1 < 0.001 _ _ _ 

18.18 2 < 0.001 CM ï C < 0.001 DM - C < 0.001 CM - DM: 0.33 

_ _ _ _ _ _ 

14.97 1 < 0.001 _ _ _ 

12.57 1 < 0.001 _ _ _ 

7.09 2 0.03 CM - C: 0.12 DM - C: 0.16 CM - DM: 0.13 

89.25 1 < 0.001 _ _ _ 

14.64 1 < 0.001 _ _ _ 

6.41 1 0.01 _ _ _ 

4.4 1 0.04 _ _ _ 

6.13 2 0.04 CM - C: 0.02 DM - C: 0.23 CM - DM: 0.03 

8.21 2 0.02 CM - C: 0.01 DM - C: 0.34 CM - DM: < 0.001 

16.47 1 < 0.001 _ _ _ 

34.86 2 < 0.001 CM - C: 0.13 DM - C: 0.09 CM - DM: 0.12 

11.97 1 < 0.001 _ _ _ 

5.7 1 0.02 _ _ _ 

_ _ _ _ _ _ 

8.89 1 0.003 _ _ _ 

7.64 2 0.02 CM - C: 0.01 DM ï C : 0.018 CM ï DM : <0.01 

 
a CM: Consonant Music; DM: Dissonant Music, C: Control  
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This may indicate that children may pay more attention to cooperate and to synchronize 

their movements with those of the partner when listening to music rather than a control 

sound. Similarly, second grade children listening to consonant music had more mutual looks 

and more mutual laughs than those listening to the control sound or to the dissonant music. 

Regarding third grade children, those listening to consonant music had more verbal 

interactions than the others. As mentioned before, from a mechanistic point of view, the 

relationship between listening to music and positive social interactions may be mediated by 

endorphin production. From an evolutionary point of view, the finding that listening to 

music promotes positive social interactions supports the idea that musical abilities may have 

emerged in humans as an adaptation promoting group cohesion. We will come back later to 

this point, as well as to the roles of age group and consonance in the social effects of 

listening to music. 

Finally, we did not find any influence of listening to music on behavior during the helping 

task (i.e. on the probability of waiting for the partner in difficulty, the probability of helping 

the partner, or the level of helping). In contrast, Kirschner and Tomasello (2010) found joint 

music production to promote helping in four years old children. This discrepancy might 

indicate that listening to music together, contrary to producing music together, might not 

promote helping behavior. However, this result has to be interpreted with caution. Indeed, 

our sample size for this task was two-fold lower than for the other tasks, as only one child 

per dyad was confronted to the choice of waiting, helping or ignoring the partner. Small 

sample size (eight children per age group and condition combination) may have limited the 

statistical power of the analyses. In particular, this may explain the fact that we were not 

able to detect significant pairwise differences among grades for the probability of waiting for 

the partner in difficulty, despite an overall significant effect.  

 

Variation across development 

 

In adults, some studies have already suggested an influence of listening to music on social 

interactions. For instance, North et al. (2004), in a study involving 646 users of a university 

gym, found that playing back uplifting music rather than annoying music increased the 

ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǇǊƻōŀōƛƭƛǘȅ ǘƻ ŀŎŎŜǇǘ ǎƛƎƴƛƴƎ ŀ ǇŜǘƛǘƛƻƴ ƛƴ ǎǳǇǇƻǊǘ ƻŦ ŀ ŎƘŀǊƛǘȅ ŀƴŘ ŘƛǎǘǊƛōǳǘƛƴƎ 

leaflets on their behalf. Lang et al. (2016) also found listening to religious music to 
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discourage dishonest behavior in religious people. Finally, Greitemeyer (2009) found 

listening to songs with prosocial lyrics to increase empathy and helping behavior. In contrast, 

to our knowledge, our study is first to demonstrate an influence of listening to music on 

social interactions in children, and to give insights on how these effects vary across child 

development. In particular, although we found some effects of listening to music on social 

interactions during the cooperation task in the three studied age groups, we also 

demonstrated that listening to music promotes different categories of social interactions 

according to age (mutual looks in first grade children, both mutual looks and mutual laughs 

in second grade children, and only verbal interactions in third grade children). This may 

reflect the fact that older children rely more on verbal interactions to communicate whereas 

younger children tend to preferentially use physical imitation (Nadel and Baudonnière 1980). 

 

The role of consonance 

 

The fact that we found similar effects of consonant and dissonant music on social 

interactions during the cooperation task in first grade children is unlikely to result from a 

lack of perception of consonance and dissonance before the age of four. Indeed, some 

studies found discrimination between consonance and dissonance (and preference for 

consonance) even in very young infants (2 to 4 months old, Trainor et al. 1998; and even 2 

days old, Masataka 2006). Rather, although first grade children are probably able to perceive 

a difference between consonant and dissonant music, the two types of music may differ in 

their effects on social behavior in older children only. More investigation focusing on the 

influence of consonant and dissonant music on neural processes at different ages would be 

needed to understand the underlying causal mechanisms. For instance, the preference for 

consonance compared to dissonance may become stronger over development, perhaps 

being reinforced by cultural constructs.  

Moreover, the fact that consonant and dissonant music differed in their effects on social 

interactions during the cooperation task in second and third grade children is especially 

interesting, as it suggests that consonance is a key property of music involved in its effects 

on social behavior. This result is consistent with a fMRI study performed in adults by Koelsch 

et al. (2006). They used the same musical stimuli as in the present study and found pleasant 

(defined as consonant) and unpleasant (defined as dissonant) music to differ in their effects 
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on the activation of several cerebral structures implicated in emotion processing (amygdala, 

hippocampus, parahippocampal gyrus and temporal poles). Additional investigation would 

be needed to identify other properties which may also be involved. For instance, several 

studies have suggested a major role of rhythm and interpersonal synchrony (Merker et al. 

2009; Tarr et al. 2014). Notably, Cirelli et al. (2018) found that interpersonal synchrony 

promotes helping behavior in 14-month-old babies. Future studies may bring insights on 

how interpersonal synchrony influences other social behavior and how this effect varies 

across child development. 

 

Is music an evolutionary adaptation or a cultural creation? 

 

Some studies focusing on non-human species, in particular on birds, suggest that 

musicality (i.e. abilities for music perception, appreciation and production) may not be 

unique to humans. For instance, many bird species sing according to precise rules, some of 

them being very similar to those inducing emotions in human listening to music (Rothenberg 

et al. 2014). Moreover, several studies found some forms of musicality in songbirds and 

parrots. Java sparrows can discriminate between consonance and dissonance (Watanabe et 

al. 1998), African grey parrots have musical preferences (Péron et al. 2008) and can create 

new songs from new musical stimuli (Bottoni et al. 2003), and cockatoos can spontaneously 

synchronize themselves with changing rhythms (Patel et al. 2009). Rather than being a 

purely cultural human invention, musicality may thus have emerged as a biological feature in 

at least two groups during the evolutionary course of life : humans and birds. In this context, 

showing that listening to music promotes positive social interactions in humans allow going 

a step further in our understanding of the evolutionary pressures that may have triggered 

ǘƘŜ ŜƳŜǊƎŜƴŎŜ ƻŦ ƳǳǎƛŎŀƭ ŀōƛƭƛǘƛŜǎ ƛƴ ƻǳǊ ǎǇŜŎƛŜǎΦ LƴŘŜŜŘΣ ƛǘ ōǊƛƴƎǎ ǎǳǇǇƻǊǘ ǘƻ ǘƘŜ άƎǊƻǳǇ 

ŎƻƘŜǎƛƻƴ ƘȅǇƻǘƘŜǎƛǎέΣ ie. the idea that a positive influence of music on social interactions 

may have mediated a positive relationship between musical abilities, group cohesion, and 

thus survival and/or reproductive success (Roederer 1984; Merker 2000; Dunbar 2017).  
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Perspectives 

 

This study demonstrates that listening to music influences social behaviors in preschool 

children, and thus opens new perspectives. In particular, we hope to pave the way for future 

studies aiming to understand the necessary conditions for music to promote social 

interactions. For instance, does the listening experience have to be shared to promote social 

interactions, does it promote social interactions only between the individuals who listened 

together or also between them and other peers, what are the properties of music (beyond 

ŎƻƴǎƻƴŀƴŎŜύ ŀƴŘ ǘƘŜ ǇǊƻȄƛƳŀƭ ƳŜŎŀƴƛǎƳǎ ƛƴǾƻƭǾŜŘΧ ŀƭƭ ǘƘŜǎŜ ǉǳŜǎǘƛƻƴǎ ǊŜƳŀƛƴ ǘƻ ōŜ 

answered in order to understand better the influence of music on social behaviors. This may 

also pave the way for developing the use of music to increase welfare. For instance, playing 

back consonant music at school, as well as conducting musical activities, may help to 

maintain a positive and collaborative climate for learning by promoting positive interactions 

among children and between children and their teachers. 

In addition, this study brings support to the hypothesis that musicality may have evolved 

in humans as an evolutionary adaptation promoting group cohesion. As mentioned before, 

some other species, in particular some birds, also have some musical abilities. However, the 

issue of whether musicality has evolved with the same adaptive function (promoting group 

cohesion) in humans and birds is still open, and this question could be addressed using a 

comparative approach. Note that musical abilities are much more limited in non-human 

primates, although they are phylogenetically closer to us than birds. For instance, although 

marmosets and tamarins prefer slow tempi rather than fast ones, they overall prefer silence 

(McDermott et al. 2006). Orangutans also prefer silence to music according to Ritvo and 

McDonald (2016). Moreover, even after a long (one year) training, monkeys synchronize 

their tapping with a metronome with less accuracy and more time variability than humans 

(Zarco et al. 2009). This information is important as it indicates that musicality in humans is a 

derived character (ie. emerged into the human lineage, after the divergence between 

humans and our closest relatives), rather than an ancestral one (ie. more ancient). Musicality 

is thus not shared by humans and birds because it would have emerged in a common 

ancestor. However, musicality may have evolved convergently at least two times during the 

evolutionary history of life, in humans and in birds, with a similar adaptive function in the 

two groups: promoting positive social interactions and group cohesion. This hypothesis 



 

110 

could be tested by investigating whether listening to music also promotes positive social 

interactions in bird species with musical abilities, like in humans.  
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Abstract 

 

Music may be one of the oldest forms of art and its appreciation is thought to be 

universal in humans. The ability to discriminate between different kinds of music or 

composers has already been evidenced in numerous non-human species, yet a reinforcing 

effect of music was found only in a few species; it is especially the case for vocal learners like 

passeriformes or psittaciformes. In this study, we explored musical preferences and their 

relationship with personality in cockatiels, depending on several musical features. We 

provided the birds with a touch screen allowing them to choose between either rock or calm 

music, then between consonant or dissonant music. The results showed some individual 

preferences for rock or calm music but an indifference to the consonance / dissonance 

feature. Those results support the hypothesis whereby vocal learners would be sensitive to 

music, but suggest that the preference for consonance may not exist in cockatiels, or could 

be related to experience. Given that only a few birds interacted with the device, correlating 

mailto:mathilde.le_covec@hotmail.com
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musical preferences and personality is uneasy. Yet, our findings can provide further 

prospects for the study of musicality in non-human animals and welfare of captive species. 

 

music ; welfare; birds ; psittaciformes; cacatuidae; parrots 

  

 

Introduction 

 

Music may be one of the oldest forms of art. To date, the earliest musical instrument ever 

discovered is a bone pipe that would be 45, 000 years old (Tuniz et al. 2012). According to 

Watanabe et al. (2009), music is likely to have a long history, given that it exists in every 

human culture (Merriam and Merriam 1964) including people with traditional lifestyles; its 

appreciation is thought to be universal (Watanabe et al. 2009; McDermott and Hauser, 2005; 

Sugimoto et al. 2010). 

The relationship between music and emotions has been explored in several studies: 

musical excerpts can be classified depending on the mood they trigger (Skowronek et al. 

2006) and pleasure in response to musical experience is linked to dopamine activity in the 

mesolimbic reward system (Salimpoor er al. 2011). Besides, an experiment evidenced that 

extreme music increased positive emotions in extreme music fans, helping them to process 

their emotions, which suggests an importance of ƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ƳǳǎƛŎŀƭ ǇǊŜŦŜǊŜƴŎŜǎ ƻƴ 

welfare (Sharman and Dingle 2015). 

We also know that in humans, there is a correlation between musical preferences and 

personality (Rentfrow and Gosling 2003): for example, adolescents like better music 

reflecting their personality features (Schwartz and Fouts 2003) and extraverts prefer 

emotional music compared to introverts (Veltri 2016). 

 

 

 

Musicality in non-human animals 

 

Music is often considered as a human specificity (see for example Dutton 2006 ; 

5Ω!ȊŜǾŜŘƻ мфру and Godt 2005). However, even Darwin (1871) suggested that there would 
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ōŜ ŀ άǎŜƴǎŜ ƻŦ ōŜŀǳǘȅέ ǎƘŀǊŜŘ ōȅ ŘƛŦŦŜǊŜƴǘ ǎǇŜŎƛŜǎΣ ŜȄǇƭŀƛƴƛƴƎ ŦƻǊ ŜȄŀƳǇƭŜ ǿƘȅ ǿŜ ŦƛƴŘ 

beautiful the songs of birds. Yet, music is a complex notion, for which no definition 

consensus has been found to date. The concept of musicality is broader and might be thus 

ŜŀǎƛŜǊ ǘƻ ŜȄǇƭƻǊŜΤ ƳǳǎƛŎŀƭƛǘȅ ƛǎ ŘŜǎŎǊƛōŜŘ ōȅ IƻŜǎŎƘŜƭŜ Ŝǘ ŀƭ όнлмсύ ŀǎ άǘƘŜ ŎŀǇŀŎƛǘȅ ǘƘŀǘ 

ƳŀƪŜǎ ƛǘ ǇƻǎǎƛōƭŜ ŦƻǊ ǳǎ ǘƻ ǇŜǊŎŜƛǾŜΣ ŀǇǇǊŜŎƛŀǘŜ ŀƴŘ ǇǊƻŘǳŎŜ ƳǳǎƛŎέΦ !ǎ ƛǘ ƘŀǇǇŜƴǎΣ ǿŜ share 

similar perception features with non-human animals: melody perception, for example, 

would be driven by several perceptual strategies, including relative and absolute pitch, in 

different species (Hulse et al.1992).  

 

Musicality (or other aesthetic stimuli) can be studied in non-human animals via different 

levels, some of them being described by several authors (Otsuka et al. 2009; Watanabe and 

Kuczaj 2013): (1) the cognitive or discriminative level, i. e. the ability to discriminate between 

different kinds of music or different composers and (2) the reinforcing level, i. e. the ability 

to be reinforced or to feel pleasure when listening to musical stimuli, but also to show 

musical preferences. 

Some studies have already evidenced the discriminative level for rhythm or music in 

numerous non-human species: starlings (Hulse et al. 1984), jackdaws (Corvus monedula) 

(Reinert 1965), zebra finches (Taeniopygia guttata) and budgerigars (Melopsittacus 

undulatus) (ten Cate et al. 2016) for rhythm and pulse; elephants (Elephas maximus) (Reinert 

1957), rats (Rattus norvegicus) (Poli and Previde 1991 ; Otsuka et al. 2009), pigeons 

(Columba livia) (Porter and Neuringer 1984), common starlings (Sturnus vulgaris) (Hulse et 

al. 1995), Java sparrows (Lonchura oryzivora) (Watanabe and Nemoto 1998), Japanese 

macaques (Macaca fuscata) (Izumi 2000), common carps (Cyprinus carpio) (Chase 2001) and 

goldfishes (Carassius auratus) (Shinozuka et al. 2013) for music; yet only a few of them 

revealed a reinforcing effect of music.  

As it happens, non or limited vocal learners like pigeons (Watanabe et al. 2009), hens 

(Gallus gallus domesticus) (McAdie et al. 1993), rats (Crespo-Bojorque and Toro 2015) or 

goldfishes (Shinozuka et al. 2013) do not show musical preferences. Given that they are 

phylogenetically very close to us, several studies also explored musicality and more 

specifically musical preferences in apes and monkeys, which are limited vocal learners (Janik 

and Slater 1997). Those studies show contrasted results: although chimpanzees prefer 

African and Indian music over silence (Mingle et al. 2014) and one baby female chimpanzee 
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preferred consonance over dissonance (Sugimoto et al. 2010), marmosets, tamarins 

(McDermott and Hauser 2007) and orang-utans (Pongo abelii) (Ritvo and McDonald 2016) 

prefer silence to music. On the contrary, the results with vocal learners seem more 

promising: Java sparrows prefer music to silence and stay longer in perches triggering 

classical music (Bach and Vivaldi) instead of modern music (Schöenberg and Carter) 

(Watanabe & Nemoto 1998), and a study with grey parrots (Psittacus erithacus) showed 

that, when provided with a touch screen broadcasting either rhythmic or calm music, the 

birds displayed individual preferences (Péron et al. 2013). Yet, to date, musical preferences 

have only been studied in a very limited number of vocal learner species, thereby adding a 

new animal model to the data could be interesting. 

 

The vocal learning hypothesis 

 

For Schusterman (2008), vocal learning is an ability consistiƴƎ ƻŦ ƳƻŘƛŦȅƛƴƎ ƻƴŜΩǎ ǾƻŎŀƭ 

production regarding external auditory information. According to Watanabe et al. (2009), 

musical stimuli would mainly be reinforcing in species able to learn complex auditory signals. 

Thereby, only species capable of vocal learning, like songbirds and psittaciformes, would 

show musical preferences; non or limited vocal learners would only be able to discriminate 

musical stimuli. 

Indeed, psittaciformes seem to be quite good candidates for the study of musicality: a 

grey parrot was able of complex musical production (Bottoni et al. 2003), budgerigars can 

synchronize themselves with a metronome (Hasegawa et al. 2011), and at least six 

psittaciformes species spontaneously entrain to a rhythm (Schachner et al. 2009) over a 

large range of tempi (Patel et al. 2009), one of them, a sulphur crested cockatoo (Cacatua 

galerita) even displays 14 different movements in that purpose (Keehn et al. 2019). Besides, 

palm cockatoos (Probosciger aterrimus) create tools with which they drum on hollow trunks 

(Wood 1984) with individual styles, sharing key components of human music (Heinsohn et al. 

2017). 
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The current study 

 

This study is based on a previous research conducted in the Laboratoire Ethologie 

Cognition Development (University Paris Nanterre, France) with two African grey parrots 

(Psittacus erithacus), which purpose was to explore musical preferences in parrots (Péron et 

al. 2013). A touch screen connected to a computer was provided to the birds in the aviary. A 

red square broadcasting rhythmic music and a dark blue circle broadcasting calm music were 

located on the screen; when touching it, the birds could trigger the music. The experiment 

suggested that the parrots used the screen even when alone (thus without any food reward) 

and showed sTable individual preferences. Such a device can also improve our knowledge of 

animal welfare: welfare depends on individuals (McPhee and Carlstead 2010) and can be 

explored thanks to choice tests, which are known for revealing what the animal wants 

(McPhee and Carlstead 2010). 

Here, we used the same device with cockatiels (Nymphicus hollandicus), to explore the 

ōƛǊŘǎΩ ƳǳǎƛŎŀƭ ǇǊŜŦŜǊŜƴŎŜǎ ŘŜǇŜƴŘƛƴƎ ƻƴ ǎŜǾŜǊŀƭ ŦŜŀǘǳǊŜǎ ǎǳŎƘ ŀǎ ǊƘȅǘƘƳƛŎƛǘȅ ŀƴŘ ǘƘŜ 

consonance / dissonance feature. Cockatiels are cacatuidae, like palm cockatoos. They also 

belong to the psittaciforme order, in which birds are capable of vocal learning and are 

known for their complex cognitive skills. Besides, their auditory sensitivity runs from 2000 to 

5000 Hz (Okanoya and Dooling 1987), which broadly overlaps the human auditory sensitivity 

(between 2000 and 4000 Hz) (Heffner and Heffner 2006). 

 

We thus made the following hypotheses: 

(1) Because they are vocal learners, the birds would show individual musical preferences, 

like Java sparrows (Watanabe and Nemoto 1998) and grey parrots (Péron et al. 2013). 

(2) ¢ƘŜǊŜ ǿƻǳƭŘ ōŜ ŀ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ōƛǊŘǎΩ ǇǊŜŦŜǊŜƴŎŜǎ ŀƴŘ ǘƘŜƛǊ ǇŜǊǎƻƴŀƭƛǘȅΥ ŀǎ 

described before, in humans, there is a relationship between music and personality 

(Rentfrow and Gosling 2003; Schwartz and Fouts 2003 ; Veltri 2016). 

(3) The birds would show a general preference for consonance over dissonance. 

Consonant intervals are usually described as smooth or pleasant, whereas dissonant 

intervals sound rough or unpleasant (Trainor and Heinmiller 1998). In humans, the 

consonance / dissonance preference appears very early (Trainor and Heinmiller 1998) and 

even non vocal learners like chicks (Chiandetti and Vallortigara 2011) and an infant 
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chimpanzee (Sugimoto et al. 2010) displayed preferences for consonance over dissonance. 

Besides, in a previous study, we observed that cockatiels behaved differently when listening 

to consonant music compared to dissonant music, suggesting that they can discriminate 

both (Le Covec et al. submitted). 

 

 

Materials and methods 

 

Subjects and housing conditions 

 

This experiment was held in the Laboratoire Ethologie Cognition Développement (LECD) 

in Nanterre University (France), with twelve cockatiels (see Table 1 for details). The birds 

were housed in an indoor aviary with no window. The temperature was 23°C and the light 

was on from 9 am to 11 pm. Three stainless steel work benches (155*55*84 cm) were 

located on the right wall and there were two big perches in the middle of the room. Toys, 

cardboards and two triangle suspended perches were also available. Birds were feed ad 

libitum with, regarding the period, either seed Deli Nature or granulés ZuPreem® 

FruitBlendϰ ŦƻǊ ƭŀǊƎŜ ǇŀǊŀƪŜŜǘ, various fruits and vegeTables, aniseed sand and water. 

 

 

 

Table 1. Name, sex and age of the birds when each test began 

Bird Sex Test 1 Test 2 

Hermès Male 4 years 10 months 5 years 11 months 

Callisto Female 4 years 8 months 5 years 9 months 

Viviane Female 4 years 8 months 5 years 9 months 

Nephtys Female 4 years 9 months 5 years 10 months 

Seth Male 4 years 9 months 5 years 10 months 

Skadi Female 3 years 9 months 4 years 10 months 

Odin Male 3 years 9 months 4 years 10 months 

Loki Male 3 years 9 months 4 years 10 months 

Isis Female 1 year 4 months 2 years 5 months 

Éole Male 1 year 3 months 2 years 4 months 
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Gaïa Female 1 year 3 months 2 years 4 months 

Morgane Female 1 year 3 months 2 years 4 months 

 

Test 1 

 

A fake screen (25,5*18,5 cm) was provided to the birds (a touch screen was supposed to 

be used, but being non-functional we replaced it by a sheet of paper protected by a plastic). 

It was equipped with a small platform, on which the birds could perch. We drew on this 

paper screen a red square (10,5 cm*10,5 cm) and a dark blue circle (radius circle 5,6 cm), 

both having the same area (110 cm²) (see Figure 1.). Two music piano plays were manually 

triggered by an experimenter when the birds pecked a shape, both broadcasted by a speaker 

(Bluetooth, Ryght Exago®) hidden behind the paper screen. The paper screen was only 

visible when the experimenter was in the aviary, otherwise we put a cardboard in front of it. 

 

 

Figure 1. Experimental device 

 

First of all, the birds were familiarized with the screen for two weeks. Millet was 

permanently placed on the platform and on the screen so as to encourage them to interact 

with the device. 

Then we conducted 95 one hour sessions (2 to 4 sessions per day within six weeks). The 

birds were free to perch on the platform. Food was removed thirty minutes before each 

session, to motivate them for alimentary rewards: each time a bird touched a shape on the 

paper screen, the experimenter played the corresponding music and then rewarded the 

subject with a seed (either sunflower or millet, depending on what they were most 

motivated to). When there was no interaction with the screen for the first 15 minutes, the 



 

124 

experimenter left the aviary and came back half an hour later to try again. The two music 

plays broadcasted were Rock around the clock by Bill Haylay and his comets (rock music) and 

[Ŝ Ǌƻƛ Ŝǘ ƭΩƻƛǎŜŀǳ (credit movie) by Wojciech Kilar (calm music). The training lasted from 

session 1 to session 28. From session 1 to session 19, the bird was rewarded as soon as he / 

she pecked the shape. From session 20 to session 24, we waited for 5 seconds from the 

moment the shape was pecked before rewarding the cockatiels, so as to be sure that they 

listened to the music. From session 25 to session 28, this delay was increased to 10 seconds. 

From session 28 to session 45, the birds were taught to wait for the end of the music (i. e. 15 

seconds) before pecking another time, and were only rewarded by then (condition 1). If one 

bird wanted to peck while another bird had already started the music, he / she had to wait 

until the music stopped before pecking, otherwise he / she was not rewarded. The pass 

criterion for each individual was 300 pecking occurrences on the screen and at least 50 

pecking occurrences on one given shape for training and condition 1: by then we considered 

that they had understood the device and we moved to condition 2. From session 46 to 

session 70, the location of shapes was exchanged to check for a position bias (condition 2). 

From session 70 to the end, each shape associated with a play was exchanged to check that 

the birds did not prefer the shape instead of the music associated to it (condition 3, see 

Figure 2 and Table 2 for details). 

 

 

 

Figure 2. Changes along the sessions during the test 1 
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Test 2 

 

The second experiment was conducted eleven months after the first one. This time, the 

birds were trained with a real touch screen (Elo 1590L 15-inch LCD). Two shapes were 

displayed on the screen, one orange heart and one green cross, both having the same area 

(110 cm²) and broadcasting either consonant or dissonant music for 15 seconds each. Those 

stimuli were two different versions of the same Renaissance play, Entrée courante 

(anonymous): to create the dissonant stimuli, the original tune was electronically 

manipulated (using CoolEdit Pro software, by Koelsch et al. 2006), i. e. recorded 

simultaneously with two pitch-shifted versions, which were one tone above and a tritone 

below the original pitch. The birds were supposed to trigger the music by pecking the shapes 

with their beak, but they could not activate the music by themselves (probably because the 

surface of the beak in contact with the screen was not big enough); therefore the 

experimenter touched the shape after the birds.  

We conducted 80 one hour sessions (2 to 4 sessions per day within six weeks). From 

session 1 to session 45, the birds were trained to use the touch screen as described 

previously in test 1 (i. e. increasing stepwise the duration before reward from 5 seconds to 

15 seconds after the triggering of the music). From session 46 to session 58, the cockatiels 

were tested under the same modalities as training (condition 1). The pass criterion was 200 

pecking occurrences on the screen and 50 pecking occurrences on one given shape for 

training and condition 1. From session 58 to session 70, the location of shapes changed 

(condition 2) and from the session 71 to the end, the shapes associated with each music play 

were exchanged, (condition 3) (see Table 2 for details).  
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Table 2. Types of music, locations and shapes depending on the condition for each test 

Condition Shape  Location Style 

Test 1 

1 

 

Red square Left  Rock  

Dark blue circle Right Calm 

2 

 

Red square Right Rock  

Dark blue circle Left  Calm 

3 

 

Red square Right Calm 

Dark blue circle Left  Rock  

Test 2 

1 

 

Orange heart Left  Consonant 

Green cross Right Dissonant 

2 

 

Orange heart Right Consonant 

Green cross Left  Dissonant 

3 

 

Orange heart Right Dissonant 

Green cross Left  Consonant 

 

The following details were recorded for each pecking occurrence:  

- identify of the bird touching the screen 

- touched shape (with the location and the music associated to it) 

 

Personality test 

 

In order to describe the personality of the birds, we used a personality test for parrots 

taken from Cussen and Mench (2014), previously adapted from a test developed by Gosling 

(1998) for spotted hyaenas (Crocuta crocuta). The revised test consisted of 43 traits that 

were scored for each bird from 0 (complete absence of the trait) to 7 (extreme amount of 

the trait). Two Raters evaluated twice within two months (score 1 and score 2) and for each 

bird the 43 items. One of the Raters (Rater 1) had known the birds for the last 4 years and 

the other (Rater 2) had just arrived in the laboratory. 
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Statistical analysis 

 

All the statistical analyses were conducted with R (version 3.6.0 ; R Core Team 2019). For 

each test, we focused on the number of time each individual chose one given shape. First of 

all, for each individual, the sessions in which less than 3 pecking occurred were deleted. 

Then, for each condition and bird, we evaluated whether, along the sessions, the proportion 

of choice for a given shape remained stable (i. e. whether there was an effect of sessions or 

not). In that purpose, per individual and per session, we divided the number of choices for 

one given shape by the total number of choices (i. e. total number of pecking occurrences). 

The statistical unit was the number of sessions per individual, and was inferior to 20 for each 

condition. Then we implemented those proportions of choices in a linear model (LM, 

fonction : « lm », package (stats), R Core Team 2019), for which the p-value was calculated 

thanks to a permutation test (Monte Carlo method with 1000 permutations), using the 

function « PermTest » from the package (pgirmess) (Giraudoux 2018). Then, binomial tests 

were conducted on the total number of choices made per session and per individual 

(fonction: « binom.test », package (stats); R Core Team 2019). Thus, we could evaluate 

whether, per session, each individual chose significantly more one shape than the other. In 

the test 2, because the bird Nephtys had chosen the heart shape more often during the last 

four sessions of the condition 1, we conducted a binomial test on all her choices for the 4 

last sessions. The session 8 of the condition 1 (test 2) being the only moment when she 

chose mostly hearts, a binomial test on the 3 last sessions (thus excluding the session 8) was 

also conducted, so as to check whether she had changed her preference over time.  

For the personality test, we calculated first for each item of each bird the similarity intra 

and inter Raters, so as to check the fidelity over time and Raters. Second, based on an 

average of the scores which were given to the birds (i. e. for item per bird: score 1 Rater 1; 

score 2 Rater 1; score 1 Rater 2; score 2 Rater 2), we conducted a Principal Component 

Analysis (PCA). We calculated the PCA with the function « PCA », from the package 

(FactoMineR) (Le et al. 2008). We visualised the instrinsic values thanks to the function 

« barplot » from the package « grahics » (R Core team 2019). Then we drew two normed 

PCA with the function « plot » from the package « graphics », one for the variables with the 

correlation circle and the other for the individuals and the items. We only interpreted the 



 

128 

items and individuals which contributions were higher than the average, either for 

dimension 1 or 2. 

 

 

Results 

 

Test 1 

 

Seven cockatiels interacted with the device. Among those seven, four (Gaïa, Nephtys, Éole 

and Seth) came regularly and reached the pass criterion (see our section άaŀǘŜǊƛŀƭǎ ŀƴŘ 

ƳŜǘƘƻŘǎέύΦ 

 

Effect of sessions 

We found an effect of sessions for Gaïa and Nephtys in condition 1, Seth and Nephtys in 

condition 2 and Gaïa, Nephtys and Éole in condition 3 (see Table 5 for details). 

 

Preferences 

Gaïa pecked significantly more the red square broadcasting rock in condition 1 and 2. She 

also pecked significantly more the dark blue circle broadcasting rock in condition 3. These 

results suggest that Gaïa had a preference for rock over calm music (see Figure 3 and Table 5 

for details). 
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CƛƎǳǊŜ оΦ DŀƠŀΩǎ ŎƘƻƛŎŜǎ ŀŎǊƻǎǎ ǘƘŜ ǘƘǊŜŜ ŎƻƴŘƛǘƛƻƴǎ 

 

Like Gaïa, Nephtys pecked significantly more the red square broadcasting rock in 

condition 1 and 2. She also pecked significantly more the dark blue circle broadcasting rock 

in condition 3. These results suggest that Nephtys had a preference for rock over calm music 

(see Figure 4 and Table 5 for details). 

 CƛƎǳǊŜ пΦ bŜǇƘǘȅǎΩǎ ŎƘƻƛŎŜǎ ŀŎǊƻǎǎ ǘƘŜ ǘƘǊŜŜ ŎƻƴŘƛǘƛƻƴǎ 
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Éole pecked significantly more the dark blue circle broadcasting calm music in condition 1 

and 2. He also pecked significantly more the red square broadcasting calm music in condition 

3. These results suggest that Éole had a preference for calm music over rock (see Figure 5 

and Table 5 for details). 

CƛƎǳǊŜ рΦ ;ƻƭŜΩǎ ŎƘƻƛŎŜǎ ŀŎǊƻǎǎ ǘƘŜ ǘƘǊee conditions 

 

Seth pecked significantly more the dark blue circle in condition 1, 2 and 3. These results 

suggest that Seth had a preference for the dark blue circle (see Figure 6 and Table 5 for 

details). 
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CƛƎǳǊŜ сΦ {ŜǘƘΩǎ ŎƘƻƛŎŜǎ ŀŎǊƻǎǎ ǘƘŜ ǘƘǊŜŜ ŎƻƴŘƛǘƛons 

 

 Three other birds interacted with the screen (Odin, Isis and Hermès), yet they did not 

reach the pass criterion, thus we cannot conclude that they understood the device. Hermès 

only interacted a few times with the device, as a consequence, no statistical analyses were 

conducted on his data. 

Odin pecked more the dark blue circle in condition 1 and the red square in condition 2 

and 3, and Isis pecked more the red square in condition 1 and the blue circle in condition 2 

and 3 (see Table 3 and 4).  
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Table 3. Pecking occurrences for Odin and Isis during test 1 

Condition Bird Red square Blue circle 

1 Odin 49 165 

1 Isis 71 21 

2 Odin 50 29 

2 Isis 27 93 

3 Odin 15 5 

2 Isis 3 4 
 

Table 4. Binomial tests and LM with permutation tests depending on conditions and 

individuals (the significant p-values are in green) for Isis and Odin during test 1 

 
Test 1 Binomial tests LM with permutation test  

 
Condition Bird Success p-value Slope (ɓ) SE r² p-value 

 
Condition 1 Odin 0,228972 <0,001 0,03719 0,03088 0,1535 0,281 

 
Condition 1 Isis 0,7717391 <0,001 -0,04059 0,04509 0,1684 0,355 

 
Condition 2 Odin 0,6329114 0,01191 0,11228 0,04541 0,5501 0,046 

 
Condition 2 Isis 0,225 <0,001 0,01126 0,01415 0,05009 0.469 

 
Condition 3 Odin 0,75 0,02069 -0,16667 0,06706 0,6069 0,06 

 
Condition 3 Isis 0,06122449 <0,001 -0,02857 0,02073 0,1472 0,186 

 

Table 5. Binomial tests and LM with permutation tests depending on conditions and 

individuals (the significant p-values are in green) for Seth, Gaïa, Nephtys and Eole  

Test 1 Binomial tests LM with permutation test 

Condition Bird Success p-value tŜƴǘŜ όʲύ SE r² p-value 

Condition 1 Seth 0,212 <0,001 -0,012 0,008 0,121 0,165 

Condition 1 Gaïa 0,728 <0,001 0,015 0,005 0,246 0,011 

Condition 1 Nephtys 0,811 <0,001 0,010 0,004 0,333 0,032 

Condition 1 Eole 0,296 <0,001 -0,012 0,009 0,102 0,199 

Condition 2 Seth 0,222 <0,001 -0,031 0,006 0,613 < 0,001 

Condition 2 Gaïa 0,699 <0,001 0,009 0,005 0,144 0,066 

Condition 2 Nephtys 0,766 <0,001 0,023 0,006 0,456 0,003 

Condition 2 Eole 0,137 <0,001 0,002 0,003 0,025 0,46 

Condition 3 Seth 0,245 <0,001 -0,009 0,008 0,073 0,241 

Condition 3 Gaïa 0,262 <0,001 -0,016 0,007 0,202 0,028 

Condition 3 Nephtys 0,402 <0,001 -0,031 0,007 0,461 < 0,001 

Condition 3 Eole 0,675 <0,001 0,013 0,004 0,295 0,001 
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Test 2 Binomial tests LM with permutation test 

Condition Bird Success p-value {ƭƻǇŜ όʲύ SE r² p-value 

Condition 1 Nephtys 0,242 <0,001 -0,053 0,014 0,616 0,002 

Condition 1 Isis 0,832 <0,001 0,075 0,031 0,427 0,047 

Condition 2 Nephtys 0,008 <0,001 0,006 0,004 0,268 0,212 

Condition 2 Isis 0,128 <0,001 0,008 0,014 0,047 0,583 

Condition 3 Nephtys 0,039 <0,001 -0,009 0,013 0,071 0,577 

Condition 3 Isis 0,163 <0,001 -0,001 0,031 
3,069x 
1005

 0,987 

 

Test 2 

 

Two cockatiels (Nephtys and Isis) interacted regularly with the device and reached the 

pass criterion (see our sectiƻƴ άaŀǘŜǊƛŀƭǎ ŀƴŘ ƳŜǘƘƻŘǎέύΦ 

 

Effect of sessions 

We found an effect of sessions for Nephtys and Isis in condition 1 (see Table 5 for details). 

 

Preferences 

Nephtys pecked significantly more the green cross in condition 1, 2 and 3. Those results 

suggest that Nephtys had a preference for the green cross (see Figure 7 and Table 5 for 

details). 
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CƛƎǳǊŜ тΦ bŜǇƘǘȅǎΩǎ ŎƘƻƛŎŜǎ ŀŎǊƻǎǎ ǘƘŜ ǘƘǊŜŜ ŎƻƴŘƛǘƛƻƴǎ  

 

Isis pecked significantly more the orange heart in condition 1 and the green cross in 

condition 2 and 3. Those results suggest that Isis had a preference for the left side (see 

Figure 8 and Table 5 for details). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CƛƎǳǊŜ уΦ LǎƛǎΩǎ ŎƘƻƛŎŜǎ ŀŎǊƻǎǎ ǘƘŜ ǘƘǊŜŜ ŎƻƴŘƛǘƛƻƴǎ 
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 Personality test 

 

The similarity percentages intra and inter Raters were the following ones: Rater 1, scores 

1 and 2 = 88%; Rater 2, scores 1 and 2 = 82%; score 1, Raters 1 and 2 = 78% and score 2, 

Raters 1 and 2 = 78%. Although to date, there is no official fidelity threshold, fidelity is 

considered correct above 0,70 and adequate above 0,80 (Bernaud 2014, quoted by Charlier 

2018). 

 

PCA results 

71,6 % of the variance of the PCA was explained by the first two axes. Due to their low 

ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ ŘƛƳŜƴǎƛƻƴ м ƻǊ нΣ ǘƘŜ ƛǘŜƳǎ άLƴǎŜŎǳǊŜέΣ άtǊƻǘŜŎǘƛǾŜέΣ ά{ǳōƳƛǎǎƛǾŜέΣ 

ά¢ŜǊǊƛǘƻǊƛŀƭέ ŀƴŘ ά±ƛƎƛƭŀƴǘέ ŀƴŘ ǘƘŜ ōƛǊŘǎ LǎƛǎΣ [ƻƪƛΣ aƻǊƎŀƴŜΣ hŘƛƴ ŀƴŘ IŜǊƳŝǎ ǿŜǊŜ ƴƻǘ 

interpreted (see Table 6 and 7).  
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Table 6. Items contribution to the dimension 1 and 2 (in red: contribution too low to be 

interpreted) 

 

  Item Dim.1 Dim.2 

Active 4,2571 0,3578 

Sociable 2,3897 2,5116 

Aggressive 3,2076 1,5303 

Daring 4,3238 0,3338 

Bullying 3,2375 0,4672 

Calm 1,6816 3,6217 

Cautious 3,5259 0,8294 

Confident 4,0756 0,8149 

Curious 4,433 0,0025 

Depressed 3,813 1,4302 

Direct 3,5124 0,1886 

Eccentric 0,5239 5,0911 

ExciTable 2,6798 2,1066 

Fearful 2,4305 0,2364 

Feisty 0,4439 6,8596 

Flexible 0,5537 5,8129 

Gentle 0,5924 6,8323 

Independent 1,4352 3,5032 

Inept 2,0834 2,962 

Intelligent 4,3799 0,1326 

Insecure 1,3007 1,5935 

IrriTable  0,778 6,5268 

Jealous 3,1307 0,0815 

Lazy 4,1334 0,0634 

Nervous 0,0836 6,1735 



 

137 

Nurturant 0,5558 5,1307 

Opportunistic 4,1792 0,3723 

Persistent 3,597 0,4318 

Playful 3,646 0,5282 

Protective 1,1421 1,1039 

Selfish 0,184 3,6688 

Slow 2,9957 0,3068 

Solitary 1,4079 4,0208 

Submissive 1,9722 0,0005 

Tame 4,3662 0,1679 

Tense 1,6981 4,4806 

Territorial  1,9801 1,0601 

Timid 3,618 0,8639 

Tolerant 0,0027 7,774 

Understanding 0,1578 4,0209 

Unemotional 3,276 0,8703 

Vigilant 1,4294 0,1344 

Warm 0,7853 5,0005 
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¢ŀōƭŜ тΦ .ƛǊŘǎΩ Ŏƻƴǘribution to the dimension 1 and 2 (in red: contribution too low to be 

interpreted) 

  Bird  Dim.1 Dim.2 

Bahloo 0,0009 59,506 

Seth 12,564 0,0726 

Nephtys 6,8469 2,6198 

Isis 0,1244 0,2743 

Callisto 22,086 5,0473 

Loki 0,5939 3,6531 

Morgane 3,0414 0,8754 

Gaïa 0,7599 15,734 

Éole 28,7207 5,4984 

Viviane 6,6112 1,0531 

Odin 0,9858 0,8997 

Skadi 17,2144 0,3479 

Hermès 0,4504 4,4183 

 

According to the PCA, among the birds who displayed musical preferences, Gaïa, who 

preferred rock over calm music, is mostly desŎǊƛōŜŘ ōȅ ǘƘŜ ƛǘŜƳǎ άCƭŜȄƛōƭŜέΣ ά²ŀǊƳέΣ 

ά¢ƻƭŜǊŀƴǘέ ŀƴŘ άbǳǊǘǳǊŀƴǘέ ŀƴŘ bŜǇƘǘȅǎΣ ǿƘƻ ŀƭǎƻ ǇǊŜŦŜǊǎ ǊƻŎƪ ƻǾŜǊ ŎŀƭƳ ƳǳǎƛŎΣ ƛǎ Ƴƻǎǘƭȅ 

ŘŜǎŎǊƛōŜŘ ōȅ ǘƘŜ ƛǘŜƳǎ ά¢ŀƳŜέΣ ά5ŀǊƛƴƎέ ά5ƛǊŜŎǘέΣ άhǇǇƻǊǘǳƴƛǎǘƛŎέΣ άtƭŀȅŦǳƭέΣ ά/ƻƴŦƛŘŜƴǘέ 

ŀƴŘ άLƴǘŜƭƭƛƎŜƴǘέΦ ;ƻƭŜΣ who prefers calm music over rock, is mostly described by the items 

ά!ƎƎǊŜǎǎƛǾŜέΣ άtŜǊǎƛǎǘŜƴǘέΣ ά.ǳƭƭȅƛƴƎέ ŀƴŘ ά!ŎǘƛǾŜέΦ 

Among the birds who interacted with the device without showing musical preferences, 

Seth is the only one who can be interpreted, and he is mostly described by the items 

« Jealous», « /ǳǊƛƻǳǎηΣ ά¢ŀƳŜέΣ ά5ŀǊƛƴƎέΣ άhǇǇƻǊǘǳƴƛǎǘƛŎέΣ ά5ƛǊŜŎǘέ ŀƴŘ άLƴǘŜƭƭƛƎŜƴǘέ όǎŜŜ 

Figure 9 and 10).  
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Figure 9: Representation of the items regarding the PCA and the correlation circle 

Figure 9. Representation of the items regarding the PCA and the correlation circle 

 

 

Figure 10. Representation of the items and the birds regarding the PCA 

Figure 10. Representation of the items and the birds regarding the PCA 
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Discussion 

 

Musical preferences 

 

Three cockatiels displayed individual musical preferences: Gaïa and Nephtys, two females, 

preferred rock over calm music and Éole, a male, preferred calm music over rock. These 

results support the hypothesis according to which vocal learners would be sensitive to 

musicality: musical preferences have already been shown in Java sparrows (Watanabe and 

Nemoto 1998) and grey parrots (Péron et al. 2013). In grey parrots, those preferences were 

also different according to the individuals, thereby those positive results confirm that 

psittaciformes are good candidates for the study of musicality in non-human animals. 

In most of cases, the effect of sessions happened during the beginning of one given 

condition, and can be explained by the time the birds needed to understand a new 

configuration of shapes and/or music plays. It is especially true for the condition 3 of the test 

1: Gaïa, Nephtys and Éole probably needed some trials to get that the music they preferred 

was not broadcasted by the same shape as before, and to adjust their behaviour. Two other 

effects of sessions (for Nephtys during the condition 1 of the test 1 and for Isis during the 

condition 1 of the test 2) could be related to preferences still being determined: both 

happened during condition 1, suggesting that the birds might not have established their 

choice by that time. Yet this seems unlikely for Isis, since she had already shown a 

preference for the left side during the test 1 and may have just repeated it during test 2. 

Another explanation would be that they had not understood yet which shape was associated 

with which type of music. Two other cases (for Gaïa during condition 1 of the test 1 and for 

Nephtys during condition 1 of the test 2) are related to a very few atypical sessions 

displaying extreme values, for which we have no explanation. 

 Among the other birds who interacted with the device but did not show musical 

preferences, Odin pecked more on the right side and Isis pecked more on the left side; this 

may be due to a side preference and/or to a lack of understanding of the device, as they did 

not reach our pass criterion.  
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Indifference to the consonance / dissonance feature 

 

Surprisingly, for the two subjects who interacted with the device during test 2, our results 

did not show any preference for consonance over dissonance. Indeed, Isis seems to prefer 

the left side over the right side, more than the music associated to it. As for Nephtys, in spite 

of preferring rock over calm music in the test 1, in the test 2 she seems to prefer the green 

cross across the three conditions, and thus to be indifferent to the consonance / dissonance 

feature. 

Those findings are inconsistent with a universal preference for consonance over 

dissonance. As it happens, notwithstanding studies supporting a biological preference for 

consonance in mankind (Trainor and Heinmiller 1998) and some primates (Sugimoto et al. 

2010), contrasted results have been noticed since. For example 6 month-old infants exposed 

either to consonant or dissonant music listen more to the type of music they have been 

exposed to, whether it is consonant or dissonant (Plantinga and Trehub 2014) and members 

ƻŦ ǘƘŜ ¢ǎƛƳŀƴŜΩ !ƳŀȊƻƴƛŀƴ ǘǊƛōŜΣ ƛƴ ǎǇƛǘŜ ƻŦ ōŜƛƴƎ ŀōƭŜ ǘƻ ŘƛǎŎǊƛƳƛƴŀǘŜ ŎƻƴǎƻƴŀƴŎŜ ŦǊƻƳ 

dissonance, do not prefer one type of music over the other (McDermott et al. 2016). This 

suggests that the preference for consonant music over dissonant music would also be 

related to the exposure to such music, and thereby that experience would play a crucial part 

in this taste. In a previous study, our cockatiels showed different behaviour when exposed to 

consonant versus dissonant music (Le Covec et al., submitted). In the current study, the 

musical stimuli we used were the same as in the previous one, therefore the birds were 

exposed to both types of music before this experiment and may be habituated to them.  

 

Individual preferences and personality 

 

In humans, personality can be related to musical tastes and give us information about the 

reasons why people develop preferences for music (Veltri 2016). Here, because only seven 

birds interacted with the device, and among them only three showed preferences, it is very 

difficult to draw any conclusion about the relationship between personality, musical 

preferences and interactions with the apparatus. Gaïa and Nephtys, who preferred rock over 

calm music, do not seem to share any personality item. Éole, who prefers calm music over 

ǊƻŎƪΣ ƛǎ ǊŀǘƘŜǊ ŘŜǎŎǊƛōŜŘ ōȅ ǘƘŜ ƛǘŜƳǎ ά!ƎƎǊŜǎǎƛǾŜέΣ άtŜǊǎƛǎǘŜƴǘέΣ ά.ǳƭƭȅƛƴƎέ ŀƴŘ ά!ŎǘƛǾŜέΦ Lƴ 
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studies conducted on humans, on the contrary, similar features such as thrill seeking were 

related to preferences for rock (Delsing et al. 2008) and to a greater sensibility for the 

structure of music (i. e. tempo and rhythm) (Veltri 2016). Yet on a similar study in grey 

parrots, the more aggressive and energetic bird preferred calm music too (whether it was 

the other way round for the other bird; Péron et al. 2013). It is also interesting to note that 

{ŜǘƘ ŀƴŘ bŜǇƘǘȅǎ ǎƘŀǊŜ ǎŜǾŜǊŀƭ ǇŜǊǎƻƴŀƭƛǘȅ ƛǘŜƳǎ ǎǳŎƘ ά¢ŀƳŜέΣ ά5ƛǊŜŎǘέΣ άhǇǇƻǊǘǳƴƛǎǘƛŎέΣ 

ŀƴŘ άLƴǘŜƭƭƛƎŜƴǘέΦ !ǎ ƛǘ ƘŀǇǇŜƴǎΣ bŜǇƘǘȅǎ and Seth are siblings, were both hand-reared and 

are mates, several elements that could explain why they have some personality features in 

common. Yet, since we only have very few data, we must be very cautious about those 

results: the reasons why, among all the birds that showed interest in the experiment, some 

displayed preferences and others not and why these preferences vary among individuals 

remain unclear. Regarding Isis, Odin and Seth, it seems very unlikely that this would be due 

to an incapability to understand the apparatus, since previous experiments showed that they 

can learn tasks when rewarded. The fact that they did not show musical preferences could 

be related to a lack of motivation and / or an important position bias. It is also possible that 

our stimuli were not relevant for all of the birds, and that some of them disliked what we 

provided. This study is the very first to explore the relationship between musical preferences 

and personality in non-human animals; other researches would need to be conducted to 

examine the topic further.  

 

Limitations and prospects for further research 

 

Unfortunately, this study was limited by the device, which did not work as expected. The 

touch screen had been selected because the grey parrots could successfully use it. 

Nevertheless, with the cockatiels, either the screen would not activate at all, either the 

sound would not trigger. This could be due to the smaller size of their beak, which did not 

press enough surface. Thereby we could not test whether they would have used the 

apparatus in the absence of the experimenter, which makes it impossible to conclude 

whether they pecked preferentially to get the music or the food reward. Thus, it would be 

interesting to provide a device adapted to their specificities, like in Gupfinger & 

Kaltenbrunner experiment (2017), in which grey parrots can interact with an apparatus 

consisting of rope perches with captors, triggering music when the birds perch on it. 



 

143 

Reproducing our two tests after a delay (of some months or even years) could also give us 

ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǎǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ ōƛǊŘǎΩ ŎƘƻƛŎŜǎΥ ƴƻǘ ƻƴƭȅ ǿƻǳƭŘ ƛǘ ōŜ ƛƴǘŜǊŜǎǘƛƴƎ ŦƻǊ ƻǳǊ 

knowledge, but this would also be important for animal welfare, given that if musical tastes 

change over time, it would be necessary to adjust sound enrichment depending on their 

current preferences. 

 

Vocal learning: a continuum? 

 

Cockatiels seem sensitive to music. Coupled to other data we obtained, such as the 

positive influence of music on their interactive behaviour (Le Covec et al. submitted) and an 

interest in producing sounds and drumming (Le Covec et al. 2019), those results support 

Watanabe et al. hypothesis (2009), which suggests that musical stimuli are mostly 

reinforcing in species that are capable of vocal learning. 

Yet, over the past few years, less categorical assumptions have been made, arguing for a 

gradual continuum instead of an absolute jump. First of all, vocal learning might not be a 

dichotomous feature, but a continuum ranging from non-vocal learners and limited vocal 

learners to complex vocal learners (Arriaga and Jarvis 2013). Besides, several non-vocal 

learners display a certain sensitivity to music, more specifically a positive effect of music has 

been evidenced in zoo-housed western lowland gorillas (Western lowland gorillas) (Wells et 

al. 2006) and captive dogs (Canis lupus familiaris) (Kogan et al. 2012; Wells et al., 2002; 

Boone and Quelch 2003). Other non-vocal learners show musical preferences, as is the case 

of degus, which have highly developed communication and prefer Chilean folk music to 

Western music and silence (Watanabe et al. 2018) or mice, which can develop musical 

preferences if they are exposed to music during a critical period (between day 15 and day 25 

after birth) (Yang et al. 2012). Therefore, vocal learning is probably not the only factor linked 

to musicality in animals. 

 

Conclusion 

 

Our results show that some cockatiels display individual musical preferences, supporting 

the idea that, as vocal learners, they are sensitive to music. 
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This data could also help to improve animal welfare and pave the way for new researches: 

a motivational theory concerning captive animal welfare suggests that in captive 

environments, the lack of quantity and diversity of stimuli often results in sensory 

deprivation, which would induce poor welfare; enriching the senses via, inter alia, auditory 

environmental complexity would reduce negative behaviour (McPhee and Carlstead 2010). 

This is why it is important to study independently, as we did, several features of musicality, 

in order to adapt at best the musical broadcast or choices provided for enrichment to 

captive animals. The study of a possible relationship between personality and musical 

preferences would also help to adapt the type of musical enrichments to the individuals.  

Moreover, personal observations showed us that, when we drum against a metal perch, 

the cockatiels raise their crest and calm down; therefore studying more precisely rhythm 

preferences and influences in those birds could provide further information about their 

musical sensitivity. 
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Abstract 

 

Music may be one of the oldest forms of art and its appreciation is thought to be universal. 

More specifically, vocal learners like passeriformes or psittaciformes display several musical 

abilities, and seem to be quite good candidates for the study of music in non-human 

animals. In this experiment, we explored the discriminating and reinforcing levels of music (i. 

e. respectively the ability to discriminate several musical stimuli and to feel pleasure when 

exposed to music) in seven jungle crows. The birds were tested individually with four types 

of music, a white noise, or without playback; we recorded their spontaneous behaviour and 

the time spent next to the speaker depending on the type of stimuli. The results showed 

very few effects of music on behaviour and no effect of music on the time spent next to the 

speaker; yet, due to our small sample and difficult experimental conditions, we cannot 

conclude about the discriminating and reinforcing properties of music in those birds. 

Nevertheless, the crows stayed away from the speaker when hearing the white noise, which 

suggests that they disliked it. Further studies should be conducted in that field. 

 

Keywords: bird; corvid; jungle crow; music discrimination; music reinforcement; musical 
preferences 
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Introduction 

 

 The earliest musical instrument ever discovered is a bone pipe and would have 

been created 45, 000 years ago (Tuniz et al., 2012). Thereby, music is likely to be one of the 

oldest forms of arts and would have a long history; it exists in every human culture (Merriam 

and Merriam, 1964), including people with traditional lifestyles (Watanabe et al., 2009). Its 

appreciation is thought to be universal (Watanabe et al., 2009; McDermott and Hauser, 

2005; Sugimoto et al., 2010). 

 

Music in non-human animals 

 

Although music is often considered as a human specificity (see for example 

5Ω!ȊŜǾŜŘƻΣ 1958; Godt, 2005; Dutton, 2006 ), even Darwin (1871) suggested that the song of 

ōƛǊŘǎ ǎƻǳƴŘǎ ōŜŀǳǘƛŦǳƭ ǘƻ ǳǎ ōŜŎŀǳǎŜ ǿŜ ǎƘŀǊŜ ŀ άǎŜƴǎŜ ƻŦ ōŜŀǳǘȅέ ǿƛǘƘ ƻǘƘŜǊ ǎǇŜŎƛŜǎ.  

Nevertheless, there is no consensus about the definition of music, it is therefore 

complicated to study in non-human animals. Yet we know that we share with other 

mammals some perceptive mechanisms that have a very long evolutionary history and 

would stand at the basis of music (Fitch 2006): when perceiving a melody for example, 

humans and non-human animals would partly rely on the pitch (Hulse et al.,1992).  

¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ƳǳǎƛŎŀƭƛǘȅΣ ŘŜǎŎǊƛōŜŘ ōȅ IƻŜǎŎƘŜƭŜ Ŝǘ ŀƭΦ όнлмрύ ŀǎ άǘƘŜ ŎŀǇŀŎƛǘȅ ǘƘŀǘ 

ƳŀƪŜǎ ƛǘ ǇƻǎǎƛōƭŜ ŦƻǊ ǳǎ ǘƻ ǇŜǊŎŜƛǾŜΣ ŀǇǇǊŜŎƛŀǘŜ ŀƴŘ ǇǊƻŘǳŎŜ ƳǳǎƛŎέΣ ƛǎ ōǊƻŀŘŜǊ ǘƘŀƴ ǘƘŜ ƛŘŜŀ 

of music, and might thus be easier to explore. Otsuka et al. (2009) explain that musicality can 

be studied via two levels: (1) the discriminating level, i. e. the ability to discriminate music, 

and (2) the reinforcing level, i. e. the ability to perceive music as a pleasant stimulus.  

 

 

Musicality in non-human primates  

 

Musicality has already been explored in apes and monkeys, phylogenetically very close to 

humans, with contrasted results. Macaques (Macaca mulatta) (Zarcoet al., 2009) and one 

chimpanzee (Hattori et al., 2013) can synchronize themselves with an external sound; 

tamarins and marmosets prefer music with slow tempi over fast ones (McDermott and 
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Hauser, 2007), whereas chimpanzees prefer African or Indian music over silence (Mingle et 

al., 2014); an infant chimpanzee displayed a preference too, for consonance over dissonance 

(Sugimoto, 2010). Drumming was also observed in several wild male chimpanzees 

(Babiszewska et al., 2014) as well as in a captive one, Barney, whose performance shared 

several features of human musical drumming (Dufour et al., 2015). Yet, a complementary 

ǎǘǳŘȅ ǘƻ .ŀǊƴŜȅΩǎ ŎŀǎŜ ŘƛŘ ƴƻǘ ŦƛƴŘ ŀƴȅ ŎƻƴǾƛƴŎƛƴƎ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ƻǘƘŜǊ ŎƘƛƳǇŀƴȊŜŜǎ 

(Dufour et al., 2017), and it is worth noting that chimpanzee and monkeys need a very long 

training (until one year) before synchronizing to a pulse (Zarco et al., 2009; Hattori et al., 

2013) and do it with more time variability and less accuracy than humans (Zarco, 2009); as 

for marmosets, tamarins (McDermott and Hauser, 2007) and orang-utans (Pongo abelii) 

(Ritvo and McDonald, 2016), they prefer silence over music.  

 

The vocal learning hypothesis 

 

±ƻŎŀƭ ƭŜŀǊƴƛƴƎ ƛǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ƳƻŘƛŦȅ ƻƴŜΩǎ ǾƻŎŀƭ ǇǊƻŘǳŎǘƛƻƴ ŘŜǇŜƴŘƛƴƎ ƻƴ ŜȄǘŜǊƴŀƭ 

auditory information (Schusterman, 2008). According to Watanabe et al. (2009), this feature 

would have an influence on musical sensitivity, i.e. a species that does not learn complex 

auditory simulation during its ontogenesis would be able to discriminate different kinds of 

music, but would not display any reinforcing effect of music.  

Apes and monkeys are limited vocal learners (Janik and Slater, 1997). In contrast, vocal 

learning is likely to have evolved convergently in at least three groups of birds: 

passeriformes (songbirds), psittaciformes (parrots) and hummingbirds (Fitch, 2006). 

Passeriformes, psittaciformes and hummingbirds would be, thereby, quite good candidates 

for the study of musicality.  

  

¢ƘŜ ǎƻƴƎ ƻŦ ōƛǊŘǎ ƛǎ ƻŦǘŜƴ ŎƻƴǎƛŘŜǊŜŘ ŀǎ άƳǳǎƛŎέΥ ŀǎ ŀ ƳŀǘǘŜǊ ƻŦ ŦŀŎǘΣ ŜǘƘƻƭƻƎƛǎǘǎ ŀƴŘ 

musicologists both qualify some avian vocaƭƛȊŀǘƛƻƴǎ ƻŦ άǎƻƴƎέ όCƛǘŎƘΣ нллсύΦ LƴŘŜŜŘΣ ǿƘŜƴ 

singing, many passeriformes would share precise rules, especially those triggering emotions, 

with human music (Rothenberg et al., 2014); other passeriformes display some musical 

aptitudes, such as common bullfinches, (Pyrrhula pyrrhula), who can learn melodies taught 

by humans and whistle musical plays, but also synchronously anticipate the end of those 
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Ǉƭŀȅǎ όbƛŎƻƭŀƛ Ŝǘ ŀƭΦΣ нлмоύΦ .ƛǊŘǎΩ ǘŜƳǇƻǊŀƭ ǊŜǎƻƭǳǘƛƻƴ ƛǎ ŜǾŜƴ ƳƻǊŜ ǇǊŜŎƛǎŜ ǘƘŀƴ ƻǳǊǎ 

(Dooling et al., 2002).  

As for psittaciformes, they also show numerous musical abilities: budgerigars 

(Melopsittacus undulatus) synchronize themselves with a metronome (Hasegawa et al. 

2011), six psittaciforme species (Schachner et al., 2009) can spontaneously keep the beat 

while they dance (Fitch, 2009) through a large range of tempi (Patel et al, 2009), palm 

cockatoos (Probosciger aterrimus) create tools with which they drum on hollow trunks 

(Wood, 1984) and produce regular beats, sharing key features of human instrumental music 

(Heinsohn et al., 2017) and Theo, a grey parrot (Psittacus erithacus) showed that she was 

able to sing in response to a musical stimulus and to generalize the rules of the music she 

heard to other notes (Bottoni et al., 2003).  

 

More specifically, the two levels of musicality studied by Otsuka et al. (2009) have already 

been evidenced in several passeriforme and psittaciforme species. Starlings (Hulse et al., 

1984), jackdaws (Corvus monedula) (Reinert, 1965), zebra finches (Taeniopygia guttata) and 

budgerigars (Melopsittacus undulatus) (ten Cate et al., 2016) can discriminate rhythms and 

pulses, and common starlings (Sturnus vulgaris) (Hulse et al., 1995) and Java sparrows 

(Lonchura oryzivora) (Watanabe and Nemoto, 1998) can discriminate music; we also noticed 

that cockatiels (Nymphicus hollandicus) could discriminate consonance from dissonance (Le 

Covec et al., submitted). Music reinforcement has been shown in Java sparrows, who stay 

longer in perches triggering classical music (Bach and Vivaldi) instead of modern music 

(Schönberg and Carter) (Watanabe and Nemoto, 1998), and a study with grey parrots 

evidenced that the birds had individual musical preferences and pecked a touch screen so as 

to broadcast the music they wanted to hear (either rhythmic or calm music) (Péron et al., 

2013). Music has also been shown to alter behaviour in starlings (Robbins and Margulis, 

2016) and we evidenced a positive effect of music on social interactions and individual 

musical preferences in cockatiels (Le Covec et al., submitted).  

 

Thereby, musicality and vocal learning could be analogous traits, i. e. similar features that 

are not present in a common ancestor but evolved independently in two lineages (Fitch, 

2006).  
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The current study  

 

The aim of this experiment is to study the discriminative and the reinforcing levels of 

music in jungle crows by broadcasting them several types of music.  

Jungle crows are corvids from South-Est Asia and belong to the passeriforme order. They 

are gregarious, inhabit urban zones and feed in garbages (Matsubara, 2003). Jungle crows 

are capable of vocal learning. Whereas a few studies have already been conducted on 

musical abilities in parrots, to date, it has never been the case for corvids, although both 

ǇǎƛǘǘŀŎƛŦƻǊƳŜǎΩ ŀƴŘ ŎƻǊǾƛŘǎΩ ŎƻƎƴƛǘive abilities are often compared (for a comprehensive 

ǊŜǾƛŜǿΣ ǎŜŜ [ŀƳōŜǊǘ Ŝǘ ŀƭΦΣ нлмфύΣ ŜǎǇŜŎƛŀƭƭȅ ōŜŎŀǳǎŜ ǘƘŜƛǊ ŎƻƎƴƛǘƛǾŜ ŀōƛƭƛǘƛŜǎ ŎƘŀƭƭŜƴƎŜ ŀǇŜǎΩ 

(Emery, 2006). 

 

¢ƘǳǎΣ ǿŜ ǿƛǎƘ ǘƻ ǘŜǎǘ ŦƻǊ hǘǎǳƪŀΩǎ Ŝǘ ŀƭΦ όнллфύ ƳǳǎƛŎŀƭƛǘȅ ƭŜǾŜƭǎ ƛƴ ŀ ŎƻǊǾƛŘ ǎǇŜŎƛŜǎ ŀƴŘ 

make the following hypotheses:  

(1) The jungle crows will be able to discriminate several types of music, as is the case of 

other passeriformes, and will thus display different behaviour depending on what they hear. 

(2) Music will have a reinforcing effect on jungle crows, who will display more positive 

and less stereotypic behaviour in music than in silence or white noise, and will show musical 

preferences, like other vocal learners. More specifically, we suggest that the jungle crows 

will prefer Japanese music to other types of music, because this species lives in Japan. In a 

study with degus (Octodon degus), which live in South America, Watanabe et al. (2018) 

evidenced a preference for Chilean folk music over Western music and silence. They 

hypothesised that the soundscape of the area where lived native people may have 

influenced their music, and may also trigger preferences in non-human animals, which 

would prefer the particular acoustic stimuli based on the soundscape they lived in.  
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Materials and Methods 

 

Ethic statement 

 

The jungle crows were caught in the wild under permission by the Japan Ministry of the 

Environment (authorization number #2025575). 

 

Subjects and housing conditions 

 

This study was held in the Centre for advanced Research on Logic and Sensibility, in the 

department of Psychology of Keio University (Japan), with seven jungle crows, four females 

and three males. All the crows had been caught in the wild after becoming sub-adults (about 

six-months-old), in Tokyo and neighbour areas, and then housed in individual cages 

(76cm*48cm*54cm) in the laboratory. They were two- to three-years-old when they were 

tested. The light was on from 8 am to 11 pm. 

 

Stimuli 

 

The stimuli consisted of four music plays (see table 1) and a white noise, each one lasting 

three minutes and broadcasted continuously five times (i. e. for fifteen minutes). The volume 

was adjusted to be similar for all the stimuli. 
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Table 1: description of the stimuli 

Type of music Stimulus 

Classical 

Glen Gould - Bach: The Goldberg Variations, BWV 988 (1955 mono) - Gould 

Remastered 

Aria - Variation 1 a 1 Clav. - Variation 2 a 1 Clav.  

Modern 

Glen Gould - Glen Gould plays Schoenberg: Klavierstücke opp.11, 19, 23, 33; 

Piano Suite op. 25; Piano concerto op . 42; Fantasy for Violin & P  

No. 1, Mäßige Viertel  

Japanese 1  Festival music - Unknown composer ς played by Kanda Bayashi 

Japanese 2 
 Traditional folk music - Unknown composer ς played by Tsugaru Jongara 

Busiand Takahashi Chikuzan 

White noise White noise 

 

Study design  

 

Every morning, one bird was taken to an outdoor aviary (2,7 m * 1,5 m * 1,6 m, see Figure 

1.). All the testing sessions were conducted in this outdoor aviary and filmed so as to be 

analysed later. The birds already knew the aviary, since they had been placed there before 

the experiment for bathing and social interactions with each other. Food and water were 

available on the floor of the aviary. The birds were tested in six conditions: classical music, 

modern music, Japanese music 1, Japanese music 2, white noise and silence, using the 

stimuli described in table 1 (nothing was played for the silence condition). The stimuli were 

broadcasted with a Bluetooth speaker. In order to be sure that the birds getting closer to the 

speaker would be attracted by the sound broadcasted, and not by the speaker itself, we put 

two speakers next to the aviary, a playing one broadcasting the stimulus and a silent one 

broadcasting nothing. Both speakers were located on two sides of mesh walls (because of 

the two walls against which was located the aviary, the speakers could not be face to face). 

On the morning, the playing speaker was located on one side of the aviary, on the afternoon 

it was located on the other side, and it was reversed the next day. Three perches were set in 

the aviary at equal distance from another. The closest perch to the playing speaker was 

ƴŀƳŜŘ άȊƻƴŜ мέΣ ǘƘŜ ŦǳǊǘƘŜǎǘ ƻƴŜ όƛΦ ŜΦ ŎƭƻǎŜǊ ǘƻ ǘƘŜ ǎƛƭŜƴǘ ǎǇŜŀƪŜǊύ άȊƻƴŜ оέ ŀƴŘ ǘƘŜ ǇŜǊŎƘ ƛƴ 

ōŜǘǿŜŜƴ άȊƻƴŜ нέΦ !ǎ ŀ ŎƻƴǎŜǉǳŜƴŎŜΣ ǘƘŜ ǇŜǊŎƘ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ƳƛŘŘƭŜ ǿŀǎ ŀƭǿŀȅǎ άȊƻƴŜ нέΣ 
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but because the playing and the silent speakers were exchanged once a day, the perches 

ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ōŀŎƪ ŀƴŘ ƛƴ ǘƘŜ ŦǊƻƴǘ ƻŦ ǘƘŜ ŀǾƛŀǊȅ ǿŜǊŜ ŜƛǘƘŜǊ άȊƻƴŜ мέ ƻǊ άȊƻƴŜ оέΣ 

depending on where were the playing and the silent speakers. (see Figure 2.). Three other 

areas were ŎƻƴǎƛŘŜǊŜŘΥ ǘƘŜ ŦƭƻƻǊ ƻŦ ǘƘŜ ŀǾƛŀǊȅ όάŦƭƻƻǊέύΣ ǘƘŜ ŦǊƻƴǘ ƻŦ ǘƘŜ ŀǾƛŀǊȅΣ ƛƴ ǿƘƛŎƘ 

ǘƘŜǊŜ ǿŀǎ ŀ ƭƛǘǘƭŜ ŜŘƎŜ όάŜŘƎŜέύ ŀƴŘ ǘƘŜ ƎǊƛŘΣ ǿŜǊŜ ǘƘŜ ŎǊƻǿǎ ǎƻƳŜǘƛƳŜǎ ŎƭŀƴƎ ǘƻ όάƎǊƛŘέύΦ 

 

Figure 1. Aviary in which the experiment was conducted 

 

 

Figure 2. Illustration of the experimental device 
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5ǳǊƛƴƎ ǘƘŜ ǘŜǎǘƛƴƎΣ ǘƘŜ ǎǳōƧŜŎǘǎΩ ǎŜȄ ǿŀǎ ŀƭǘŜǊƴŀǘŜŘ όŜΦ ƎΦ Řŀȅ м ŀ ƳŀƭŜΣ Řŀȅ н ŀ ŦŜƳŀƭŜΣ 

day 3 a male and so on). All the five stimuli were broadcasted two times a day: once in the 

morning and once in the afternoon, within the same order per day. Each stimulus was 

separated from the following one by fifteen minutes of silence, so as to determine a baseline 

behaviour (see Table 2). One hour and forty-five minutes separated the morning period and 

the afternoon period. The order of the stimuli was randomized from one day to another. All 

the stimuli were manually started and stopped by the same experimenter, non-familiarized 

with the birds. The experimenter was not present with the tested bird during broadcast. 

Each bird was tested for at least one day (see table 3), i. e. heard each stimuli for 30 minutes 

and was filmed during two hours and fortyfive minutes in the morning and two hours and 

forty-five minutes in the afternoon. When all the birds were tested for one day each, we 

conducted descriptive analyses and tested again three females (see table 3), who seemed to 

show preferences, for one more day each, in order to see whether their preferences were 

consistent in time. In total, those three females heard each stimulus for one hour and were 

filmed during five hours and thirty minutes within two mornings and five hours and thirty 

minutes within two afternoons, that is for eleven hours within two days.  

 

Table 2: Planning of broadcasting 

Morning Afternoon 

9h00 Silence 13h Silence 

9h15 Stimulus 1 13h15 Stimulus 1 

9h30 Silence 13h30 Silence 

9h45 Stimulus 2 13h45 Stimulus 2 

10h Silence 14h Silence 

10h15 Stimulus 3 14h15 Stimulus 3 

10h30 Silence 14h30 Silence 

10h45 Stimulus 4 14h45 Stimulus 4 

11h silence 15h Silence 

11h15 Stimulus 5 15h15 Stimulus 5 

11h30 silence 15h30 silence 
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Table 3: Order of the tests 

Day Bird 

30/11/2017 27 

01/12/2017 fY 

02/12/2017 28 

03/12/2017 PP 

04/12/2017 RM 

05/12/2017 vf 

06/12/2017 FA 

07/12/2017 cc 

14/12/2017 fY 

15/12/2017 vf 

16/12/2017 cc 

 

Coding 

 

All the videos were coded by the same experimenter. Each video was coded two times by 

focal sampling.  

First of all, we recorded the time spent by the birds in each zone of the aviary.  

Second, we recorded tƘŜ ōƛǊŘǎΩ ōŜƘŀǾƛƻǳǊ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘŀōƭŜ пΦ  

                    

Table: 4 behaviour recorded for the birds 

Behaviour Description 

Flapping wings Bird flapping his/her wings when perching 

Climb grid Bird jumping on the grid 

Open beak Bird opening widely his/her beak 

Peck grid Bird striking the grid with his / her beak 

Peck perch Bird striking the perch with his / her beak 

Preening Bird preening 

Shaking feathers Bird shaking his/her feathers 

Squawk  Bird squawking 

Head upside down Bird lowering his/her head between his/her legs  
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Statistical analysis  

 

First, we tested whether the sound stimuli (classic, modern, Japanese 1, Japanese 2, white 

noise or silence) influenced spontaneous behaviour (flapping wings, climb grid, open beak, 

peck grid, peck perch, preening, shaking feathers, squawk, head upside down), all birds 

included. Then, we tested whether the music influenced the time spent in one given zone 

όȊƻƴŜ мΣ ȊƻƴŜ н ƻǊ ȊƻƴŜ оύΣ ŀƭƭ ōƛǊŘǎ ƛƴŎƭǳŘŜŘΦ ¢ƘŜ ŀǊŜŀǎ άŦƭƻƻǊέΣ ŜŘƎŜέ ŀƴŘ άƎǊƛŘέ ǿŜǊŜ ƴƻǘ 

included in the statistical analysis, being irrelevant for the current study. Each dependant 

variable was analysed in a distinct linear mixed model (LMM) using the R program R Core 

Team 2019 and the add-on package lme4 (Bates et al., 2014). We included as fixed effects 

moments (morning or afternoon), configuration (1 or 2) and zone when relevant (i. e. when 

testing the influence of sound stimuli on behaviour), such as the possible interactions 

between those effects. The identity of the birds was added as a random effect. We also 

tested, for each bird individually, whether the music influenced the time spent in one given 

zone (zone 1, zone 2 or zone 3). Per bird, each independent variable was analysed in a 

distinct linear model (LM) using the R program R Core Team 2019 and the add-on package 

stats. We included moment, configuration and day (1 or 2) when relevant (i. e. for the three 

birds that passed the test for two days instead of one) as fixed effects, such as the possible 

interactions between those effects. To maximize the model likelihood, when an interaction 

was not significant, we deleted it and repeated the process without it. We used PermTest 

using the add-on package pgirmess (Giraudoux, 2018) to obtain p-values. In addition, we 

used post-hoc Tukey tests (Tukey, 1949) to perform pairwise comparisons between the 

factors.  

 

 

Results  

 

Effect of music on behaviour ς all individuals included 

 

²Ŝ ŘƛŘ ƴƻǘ ŦƛƴŘ ŀƴȅ ŜŦŦŜŎǘ ƻŦ ƳǳǎƛŎ ƻƴ ǘƘŜ ōŜƘŀǾƛƻǳǊ άŦƭŀǇǇƛƴƎ ǿƛƴƎǎέΣ ȅŜǘ ǘƘŜǊŜ ƛǎ ŀ 

significant effect of the interaction music*moment and music*configuration on this 

behaviour.  
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²Ŝ ŘƛŘ ƴƻǘ ŦƛƴŘ ŀƴȅ ŜŦŦŜŎǘ ƻŦ ƳǳǎƛŎ ƻƴ ǘƘŜ ōŜƘŀǾƛƻǳǊ άŎƭƛƳō ƎǊƛŘέΣ ȅŜǘ ǘƘŜǊŜ ƛǎ ŀ 

significant effect of the zone and of configuration on this behaviour.  

We found a significant effect of music ƻƴ ǘƘŜ ōŜƘŀǾƛƻǳǊ άƻǇŜƴ ōŜŀƪέΣ ȅŜǘ ǿŜ ŘƛŘ ƴƻǘ ŦƛƴŘ 

any significant differences after pairwise comparisons and Bonferroni corrections. We found 

a significant effect of the zone on this behaviour.  

We did not find any significant effect of music on the behavƛƻǳǊ άǇŜŎƪ ƎǊƛŘέΦ 

We did not find any significant effect (but a tendency, 0.060) of music on the behaviour 

άǇŜŎƪ ǇŜǊŎƘέΦ ²Ŝ ŦƻǳƴŘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘ ƻŦ ǘƘŜ ȊƻƴŜ ŀƴŘ ƻŦ ǘƘŜ ƛƴǘŜǊŀŎǘƛƻƴ 

music*configuration of this behaviour.  

We did not find any significanǘ ŜŦŦŜŎǘ ƻŦ ƳǳǎƛŎ ƻƴ ǘƘŜ ōŜƘŀǾƛƻǳǊ άǇǊŜŜƴƛƴƎέΣ ȅŜǘ ǘƘŜǊŜ ƛǎ ŀ 

significant effect of the zone on this behaviour.  

²Ŝ ŦƻǳƴŘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘ ƻŦ ƳǳǎƛŎ ƻƴ ǘƘŜ ōŜƘŀǾƛƻǳǊ άǎƘŀƪƛƴƎ ŦŜŀǘƘŜǊǎέΥ ǘƘŜ ōƛǊŘǎ 

shake more their feathers when hearing Japanese music 1 compared to silence, and more 

when hearing white noise compared to Japanese music 2. We found a significant effect of 

the zone on this behaviour.  

We did not find any significant effect of music on the behaviour « squawk ».  

We did not find any significant effect of music on the behaviour « head upside down », 

but a significant effect of the interaction music*zone for zone 1 and zone 2.  

(See table 5)  
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Table 5: LM analyses of time spent displaying spontaneous behaviours (in seconds) 

during the broadcast of stimuli or silence 

Behaviour 
Facotrs and 

interactions 
p values 

(PermTest) 
jap1 vs 

silence 
jap2 vs 

white_noise 
Musique 
*zone1 

Musique 
*zone2 

flapping_wings music*configuration 0.020     

flapping_wings music*zone 0.023     

climb_grid zone 0.016     

climb_grid configuration 0.029     

open_beak music 0.027     

open_beak zone <0,001     

peck_grid       

peck_perch zone <0,001     

peck_perch music*configuration 0.033     

preening zone <0,001     

shaking_feathers music 0.037     

shaking_feathers zone <0,001 <0,001 <0,001   

squawk       

upside_down music*zone 0.006   <0,001 0.001 

 

 

Effect of music on the zone ς all individuals included 

 

We did not find any significant effect of classical music, modern music, Japanese music 1, 

Japanese music 2 nor silence on the zone.  

We found a significant effect of white noise on the zone (0,01) : when hearing the white 

noise, the birds stay more in zone 3 than in zone 2 (p = 0,011) and more in zone 3 than in 

zone 1 (0,014).  

(See figure 3.) 
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Figure 3. Number of seconds spent per zone depending on the type of music 

 

Effect of music on the zone ς per bird 

 

No significant effect of music on the zone was found for the bird 27. 

No significant effect of music on the zone was found for the bird fY.  

No significant effect of music on the zone was found for the bird 28, but we found a 

significant effect of the interaction zone*moment in Japanese music 1 and a significant 

effect of moment in white noise. 

No significant effect of music on the zone was found for the bird pp.  

No significant effect of music on the zone was found for the bird RM. 

A significant effect of music on the zone was found for the bird vf in white noise, yet we 

did not find any significant differences after pairwise comparisons and Bonferroni 

corrections.  

No significant effect of music on the zone was found for the bird cc, yet we found a 

significant effect of the interaction zone*configuration in classical music, modern music, 

Japanese music 1, Japanese music 2, white noise and silence.  

(See table 6).  
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Table 6: LM analyses of time (in seconds) spent on the different zones during the 

broadcast of stimuli or silence 

Bird Type of music Factors and interactions p values (PermTest) 

27    

fY    

28 Japanese 1 zone*moment 0.031 

28 white_noise moment 0.026 

pp    

RM    

vf white_noise zone 0.025 

cc classic zone*configuration 0.004 

cc modern zone*configuration 0.008 

cc Japanese 1 zone*configuration 0.013 

cc Japanese 2 zone*configuration 0.018 

cc white_noise zone*configuration 0.025 

cc silence zone*configuration 0.012 
 

 

Discussion 

 

The aim of this study was to explore the discriminating and reinforcing levels of music in 

ǎŜǾŜƴ ƧǳƴƎƭŜ ŎǊƻǿǎΦ ²Ŝ ƻƴƭȅ ŦƻǳƴŘ ŦŜǿ ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘǎ ƻŦ ƳǳǎƛŎ ƻƴ ōŜƘŀǾƛƻǳǊ όŦƻǊ άƻǇŜƴ 

ōŜŀƪέ ŀƴŘ άǎƘŀƪƛƴƎ ŦŜŀǘƘŜǊǎέύΣ ŀƴŘ ǿŜ ŘƛŘ ƴƻǘ ŦƛƴŘ ŀƴȅ ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘ ƻŦ ƳǳǎƛŎ ƻǊ ƛǘǎ 

absence on the time spent in a given zone, which does not allow us to conclude neither 

about the discriminating nor the reinforcing properties of music in jungle crows. Yet the 

birds spent more time in zone 3 (farther from the playing speaker) when the white noise was 

broadcasted, which suggests that they disliked it.  

We found some significant effects of several interactions. Many of them are difficult to 

explain. Yet, the fact that we found a significant effect of the interaction zone*moment in 

Japanese music 1 for the bird 28, and a significant effect of the interaction 

zone*configuration in classical music, modern music, Japanese music 1, Japanese music 2, 

white noise and silence for the bird cc can be related to a perch preference: both spent most 

of their time on a specific perch, no matter which type of stimulus was broadcasted. 
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Discriminating level of music in jungle crows 

  

Given that we only found few significant effects of music on behaviour, and we did not 

find any significant effect of music nor silence on the time spent in a given zone, we cannot 

conclude about the discriminating abilities of jungle crows regarding music. A lack of the 

cognitive abilities allowing discrimination seems very unlikely. Indeed, corvids are known for 

having quite high cognitive abilities (Emery, 2004); besides, colour discrimination (Bogale et 

al. 2012) and human faces categorisation (Bogale et al., 2011) have been evidenced in jungle 

crows. Furthermore, temporal resolution of complex sounds being more complex in birds 

than in humans (Dooling et al., 2002), this absence of behavioural differences depending on 

the music would not be due to poor auditory abilities. Thus, it is possible that the birds were 

not as interested in music as we could have expected.  

 

Reinforcing effects of music in jungle crows  

 

Given that we only found few significant effects of music on behaviour, and we did not 

find any significant effect of music nor silence on the time spent in a given zone, we cannot 

conclude about the reinforcing effects of music in jungle crows. In general, the birds did not 

display more positive nor less stereotypic behaviour when hearing music as compared to 

silence. A few studies evidenced that in some species, individuals do not display musical 

preferences and that music had few or no reinforcing effect, as is the case of pigeons 

(Watanabe et al., 2009) or rats (Otsuka et al., 2009), if not a negative effect, like in hens 

(Campo et al., 2005) and gorillas (Robbins and Margulis 2014). Yet those species are non-

vocal learners, which is not the case of jungle crows. Nevertheless, even vocal learners do 

not always seem sensitive to music: in ²ŀǘŀƴŀōŜ Ŝǘ ŀƭΦΩǎ ǎǘǳŘȅ όмффуύΣ ǘǿƻ WŀǾŀ ǎǇŀǊǊƻǿǎ ƻǳǘ 

of four did not show any musical preferences. 

 

What about the vocal learning hypothesis?  

 

Regarding Watanabe et al. hypothesis (2009), musical stimuli would be reinforcing in 

species that are capable of vocal learning. Jungle crows are vocal learners, yet neither 

reinforcing effect nor musical preferences could be evidenced in this study.  
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Nevertheless, over the past few years, less categorical assumptions have been 

hypothesised. First of all, vocal learning, instead of being a dichotomous feature, would 

range from non-vocal learners and limited vocal learners to complex vocal learners along a 

continuum (Arriaga and Jarvis, 2013). Besides, even non-vocal learners can display some 

features implying a certain sensitivity to music, although not as striking as the features 

evidenced in some vocal learners: for example, several rhythmic competences like beat 

discrimination or production have been evidenced in chimpanzees (Pan troglodytes) (Arcadi 

et al., 1998; Dufour et al., 2015) and gorillas (Gorilla gorilla gorilla, and Gorilla beringei 

beringei) (Schaller, 1963), pigeons (Hangmann and Cook, 2010) and collared doves 

(Streptopelia decaocto) (Ballintijn and ten Cates, 1999); besides, music has a reinforcing 

effect in zoo-housed western lowland gorillas (Western lowland gorillas) (Wells et al. 2006) 

and captive dogs (Canis lupus familiaris) (Wells et al., 2002; Boone and Quelc,h 2003; Kogan 

et al., 2012). Degus even prefer Chilean folk music to Western music and silence (yet it is 

important to note that auditory communication is highly developed in this species). 

Although jungle crows are capable of vocal learning, we do not know how strong is this 

ability; it is thereby difficult to conclude about a prospective relationship between vocal 

learning and musical sensitivity in those birds. Furthermore, as we describe it below, several 

limitations could have affected the results. 

 

The case of white noise  

 

The only stimulus that has an effect on the time spent in a given zone is the white noise: 

the birds spent more time in zone 3 than in zone 1 and 2 when hearing white noise, i. e. they 

stayed away from the speaker broadcasting white noise, suggesting that they disliked it. In 

this experiment, white noise was used as a sound control, because we thought that it was a 

neutral stimulus which could have allowed us, in case some birds would have displayed 

musical preferences, to check that they would have been reinforced by the music and not by 

any type of noise. Yet those results show us that this stimulus was rather aversive; the use of 

white noise as a neutral stimulus should therefore be considered carefully in future studies: 

as it happens, several researches used white noise as an aversive stimulus.  
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Limitations 

 

Because of several limitations, we cannot draw out clear conclusions from the results.  

First of all, the fact that the crows were captive wild animals probably impacted their 

behaviour: it is important to note that they were not familiar with the main experimenter, 

and they had to be caught from their usual indoor cage so as to be moved in the outdoor 

aviary for the test. Being caught was probably an important stress for them, given the way 

they struggled. Besides, they were isolated, which was probably another factor of stress 

since crows usually live in large and complex societies (Emery, 2004). Indeed, once in the 

experimental aviary, the birds would spend most of their time jumping from one perch to 

another as if stressed. Moreover, the change in their environment might have influenced the 

way they reacted to the music: more specifically, we could not control the sound 

environment of the birds since, the aviary being outside, they could hear all types of noises 

όŜƴƎƛƴŜǎ ŀƴŘ ŎŀǊ ƘƻǊƴǎΣ ǎǉǳŀǿƪƛƴƎ ŎǊƻǿǎΣΧύΤ ŦǳǊǘƘŜǊƳƻǊŜ ǘƘŜ ƭŀōƻǊŀǘƻǊȅ ǿŀǎ ƭƻŎŀǘŜŘ ǾŜǊȅ 

close to a sports field, so we could regularly hear people shout while playing. Second, the 

video coding was sometimes uneasy due to the bars of the aviary, which could hinder a good 

vision (all the more because the birds did not always stand on the perches), and the winter 

ǎŜŀǎƻƴΣ ŎŀǳǎƛƴƎ ŀƴ ŜŀǊƭȅ ƴƛƎƘǘŦŀƭƭ ŀƴŘ ǎƻƳŜ ŘƛŦŦƛŎǳƭǘƛŜǎ ǘƻ ŎƭŜŀǊƭȅ ŘƛǎǘƛƴƎǳƛǎƘ ǘƘŜ ōƛǊŘΩǎ 

behaviour when the environment darkened.  

 

Conclusion 

 

The jungle crows did not display discriminating nor reinforcing properties of music in our 

study. A part from the possibility that this species would not be sensitive to music at all, it is 

likely that our very small sample and the experimental conditions would have altered the 

ōƛǊŘǎΩ ōŜƘŀǾƛƻǳǊΦ ¢ƘŜǊŜŦƻǊŜΣ ǿŜ Ŏŀƴƴƻǘ ŘǊŀǿ ŀƴȅ ŎƻƴŎƭǳǎƛƻƴ ŦǊƻƳ ǘƘƛǎ ǎǘǳŘȅΦ CǳǊǘher 

researches should be conducted in corvids, which sensitivity to music has never been 

studied before, as well as in other birds. 
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