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1.
We all share a predisposition for music!

2.
What makes us musical animals?
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?
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Source: YouTube
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■ Musicality – a natural, spontaneously 
developing trait based on and constrained by 
our cognitive and biological system;

■ Music – a social and cultural construct based 
on that very musicality;

■ In short: without musicality no music.

Music vs musicality
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1. Relative pitch (e.g., Trehub, 2003)

2. Beat induction (e.g., Patel, 2008)

3. Tonal encoding of pitch (e.g., Peretz & Coltheart, 2003)

4. Metrical encoding of rhythm (e.g., Fitch, 2013) 

5. ...

Hypothesized components of musicality

6Thursday, 29 August 13

http://www.nature.com/neuro/journal/vaop/ncurrent/full/nn1084.html
http://www.nature.com/neuro/journal/vaop/ncurrent/full/nn1084.html
http://books.google.nl/books?hl=en&lr=&id=U0wR6_6loQAC&oi=fnd&pg=PR9&dq=patel++music+language&ots=4QHEy2o8vF&sig=TZEEdHuj_i6FOx56jLi4vjqQcmQ
http://books.google.nl/books?hl=en&lr=&id=U0wR6_6loQAC&oi=fnd&pg=PR9&dq=patel++music+language&ots=4QHEy2o8vF&sig=TZEEdHuj_i6FOx56jLi4vjqQcmQ
http://www.nature.com/neuro/journal/vaop/ncurrent/full/nn1083.html
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Are these the same melody?

= ?A B
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= ?A C

Are these the same melody?
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= ?A C

Are these the same melody?
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 Trehub (2003) Nature Neuroscience
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Song 1

Listening test
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So
ng

 1

or ?

Which one is rhythmically similar?

A B
√
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Song 2

Listening test
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So
ng

 2

or ?A B
√

Which one is rhythmically similar?
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Sense of rhythm

Hannon & Trehub (2005) Psychological Science
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Can newborns sense the beat?

Winkler, Háden, Ladinig & Honing (2009) PNAS
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http://www.pnas.org/content/106/7/2468.short
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Newborns do sense the beat

www.musiccognition.nl/newborns Winkler, Háden, Ladinig & Honing (2009) PNAS
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Honing et al. (2009) NYAS Winkler et al. (2009) PNAS

Honing et al. (2012) PLOS ONELidji et al. (in prep.)
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Is beat induction species-specific?
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http://onlinelibrary.wiley.com/doi/10.1111/j.1749-6632.2009.04761.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1749-6632.2009.04761.x/full
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http://www.pnas.org/content/106/7/2468.short
http://dx.plos.org/10.1371/journal.pone.0051369
http://dx.plos.org/10.1371/journal.pone.0051369


Core mechanisms 
of musicality

Beat induction

Relative pitch

Honing & Ploeger (2011) TopiCS
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http://onlinelibrary.wiley.com/doi/10.1111/j.1756-8765.2012.01210.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1756-8765.2012.01210.x/full


Item on Dutch TV feat. Lavinia Meijer
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http://www.youtube.com/watch?v=VuY1uZ2DZq4&feature=share&list=PL67549A96BDBC2CD1
http://www.youtube.com/watch?v=VuY1uZ2DZq4&feature=share&list=PL67549A96BDBC2CD1


www.musiccognition.nl/e3

Listening test

Honing & Ladinig (2009) JEP:HPP
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Which one is manipulated?

Glenn Gould
J.S. Bach, English Suite No. 4, 

BWV 809,  Allemande 
Sony, SK 87766

1974/76 
 

Sviatoslav Richter
J.S. Bach, English Suite No. 4, 

BWV 809,  Allemande 
Delos, GH 5601

1991

+15%

www.musiccognition.nl/e3 Honing & Ladinig (2009) JEP:HPP
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Expertise

Non-musicians

Semi-musicians

Musical Experts

0% 25% 50% 75% 100%

Klassiek Jazz Rock Honing & Ladinig (2009) JEP:HPP
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Exposure

Classical listener

Jazz listener

Rock listener
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Honing & Ladinig (2009) JEP:HPP
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Source: YouTube

Absolute Pitch?
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Do monkeys have relative pitch?

~23

10 
million years

Great Apes HumansMonkeys

Cf. de Waal & Ferrari (2010) TiCS
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http://www.sciencedirect.com/science/article/pii/S1364661310000501
http://www.sciencedirect.com/science/article/pii/S1364661310000501


Wright et al. (2000) JEP: General

Test Same or different?

Do monkeys have relative pitch?
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~23

~310

Songbirds

Do birds have relative pitch?

10 
million years

Great Apes HumansMonkeys
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Weisman & Ratcliffe (2004) American Scientist  

Do birds have relative pitch?
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Zarco et al. (2009) J. of Neurofysiology

Can monkeys sense the beat?

~23

~310

Songbirds

10 
million years

Great Apes HumansMonkeys
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http://jn.physiology.org/content/102/6/3191.short
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Honing et al. (2012) PLoS ONE

Can monkeys sense the beat?
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http://dx.plos.org/10.1371/journal.pone.0051369
http://dx.plos.org/10.1371/journal.pone.0051369


Monkeys do not sense the beat

Honing et al. (2012) PLoS ONE
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Can birds sense the beat?

~23

~310

Songbirds

10 
million years

Great Apes HumansMonkeys
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Can birds sense the beat?

Aa, Honing & Ten Cate (in prep.)
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~23

~310

Songbirds

10 
million years

Great Apes HumansMonkeys

Is beat induction species-specific?

Honing (2011) NYAS
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http://onlinelibrary.wiley.com/doi/10.1111/j.1749-6632.2011.06402.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1749-6632.2011.06402.x/full


Human Macaque Songbird

Jarvis (2004) New York Academy of Sciences

Brains of vocal learners/nonlearners

Cortex/Pallium
Striatum
Pallidum
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http://onlinelibrary.wiley.com/doi/10.1196/annals.1298.038/pdf
http://onlinelibrary.wiley.com/doi/10.1196/annals.1298.038/pdf


Human Macaque
Cortex/Pallium
Striatum
Pallidum

Brains of vocal learners/nonlearners

Jarvis (2004) New York Academy of Sciences
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http://onlinelibrary.wiley.com/doi/10.1196/annals.1298.038/pdf
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Human Macaque Songbird

Brains of vocal learners/nonlearners

Cortex/Pallium
Striatum
Pallidum

Jarvis (2004) New York Academy of Sciences
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http://onlinelibrary.wiley.com/doi/10.1196/annals.1298.038/pdf
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Human Songbird

Brains of vocal learners/nonlearners

Cortex/Pallium
Striatum
Pallidum

Jarvis (2004) New York Academy of Sciences
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http://onlinelibrary.wiley.com/doi/10.1196/annals.1298.038/pdf
http://onlinelibrary.wiley.com/doi/10.1196/annals.1298.038/pdf


Can a limited vocal learner sense the beat?

Cook et al. (2013) Journal of Comparative Psychology
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Summary
1. We’re all intrinsically musical (unless amusic);

2. Musicality consists of several cognitive skills, including 
relative pitch and beat induction;

3. If we can identify these core mechanisms in other 
animals, we might be able to say something on the 
origins of music: What makes us musical animals?
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For more information, demonstrations 

and free downloads, see:

www.iedereenismuzikaal.nl

Thanks for your attention!
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