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 visual, auditory and tactile sound-shape correspondences
Early experience alters the developmental trajectory of
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ASSOCIATION MODULATED BY EXPERIENCE?

General Method

Demographics

Stimuli

/baba/
/gaga/
/kiki/ 
/titi/

Musical experience? Being bilingual? First language English?
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Note: Because it has been shown that the association strength increases with age, we matched the partici- 
pants across the two groups by age to ensure any group differences do not arise from age differences. 

Research Question

Yes, increased association in 
muscians. 

It depends on modality. Yes, increased association in 
English speakers. 

Association increases with age and plateaues 
during childhood.

Association increases with age during childhood 
and declines with age in older adulthood.

Association increases with age during childhood 
and declines with age in older adulthood.

Crossmodal correspondence, the association of informa-
tion across the senses, is an ubiquitous multisensory phe-

ciation between abstract shapes and non-sense words, 

(Ramachandran & Hubbard, 2001), cultures (Köhler, 
1929) and ages (Asano et al., 2015; Maurer et al., 2006).

4-month-olds (Ozturk et al., 2013). However, little is 
known of how development and experience alter this 
correspondence. Here we examine if the association 

and experience like musical training as well as number 
and type of languages exposed.

We found that sound-shape correspondence
(1) increased during childhood, plateaued before adult-
hood, and declined in older adulthood, and (2) was 
modulated by musical and language experience, sug-
gesting that crossmodal correspondences are dynamic 
and malleable to environmental exposure.

Outstanding questions:
- Why do young children not show crossmodal associa-   
tion as shown in previous studies?
- Why is the decline in association strength in older 

- What is the mechanism of how experience shapes 
crossmodal association?
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Time (6s until response)

Which shape matches 
better with the sound?

4 shape pairs x 4 sounds x 4 = 64

 + 

/baba/  

Which sound matches 
better with the shape?

/kiki/ 4 sound pairs x 8 shapes x 2 = 64

Time (6s until response)
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No association

/ba, ga/
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Which object matches 
better with the sound?

1 2

/baba/

1 2 2 shape pairs x 4 sounds x 4 = 32

Time (30s until response)
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Musicians Non-musicians Bilinguals Monolinguals Non-English English
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