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Introduction

Language is SOUND with meaning

Critical overview 

Berwick et al 2013
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Language is meaning WITH sound

(2) Bottom-up approach
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Vocal learning (VL) is the ability to acquire new sounds by imitation

✓Wrong

(1) Top-down approach

Speech

i) Words in the top-down approach (or externalization is secondary) 

• A conceptual-intentional, internal, ingredient, possibly unique to humans (Hauser et al. 2002) 
• Externalized symbols, part of  Humaniqueness (Hauser 2009) 
    But words are both inside and outside our heads. They are conceptual and sensory-motor. 

ii) Lexical acquisition requires internalization and fine-grained imitation.  

• Are there general-domain mechanisms to acquire and recall words? 
  

It is likely that Sapiens is Homo Imitans only with regard to vocal learning: Heyes (2016) has 
shown that the main sources of evidence for an “inborn, genetically inherited ‘module’ for imitation” 
are dubious. Crucially, she does not discuss the uncontroversially imitative abilities that the 
acquisition of words require. 

Language in (1) is Language of Thought, not natural language. In natural language, words are central 
and call for an integrative view in line with (2). Communication and cognition go  hand in hand.
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An integrative approach with vocal learning (VL)

Sensory-motor integration 
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Exception: Sign Languages 

Sensory-motor integration 
Auditory-vocal (VL)

COMMUNICATION 
(and Cognition) 

• VL is a rear trait: 3 groups of birds, cetaceans, bats, elephants and humans. 
• VL requires sensory-motor integration of  a particular auditory-vocal type. VL helps to understand 

why speech is special and requires a specific neuronal substrate. (Poeppel 2016: Konstanz, German 
Linguistic Society Conference) 

• VL involves at least two organisms: a tutor and a learner. 
¥ VL entails cultural learning .

• VL is used for communication and is specialized for it (Hockett 1958). This only obtains with 
auditory-vocal sensory-motor integration.

• VL has neurobiological correlates 
with homologies and analogies in 
humans and songbirds and also

¥ Left lateralization

¥ Pallium-syrinx (in songbirds) 
and cortex-larynx  (in humans) 
direct connection  for a fine 
control of vocalizations Arriaga, Zhou & Jarvis 2012

Motor Sensory-Motor Cognition

¥ In contrast to top-down approaches, by putting VL in the way to natural language a continuist 
evolutionary path is provided.

Properties that VL gives us for free

Further information & acknowledgments
Grammar & Cognition Lab (UB-UPF): http://www.grammar.cat/ 
LSC lab:  http://parles.upf.edu/ca/content/laboratori-de-llengua-de-signes-catalana

Conclusions
¥ VL is a prerequisite for natural language, even for sign. Lexical acquisition requires VL (or its 

substitute for sign languages).  

¥ All combinatorial capacities at work in language (for words and sentences) might be rooted in 
enhanced VL abilities. 

¥ VL provides us with an evolutionary precursor to essential properties of language without the 
shortcomings of the gestural origins theory. 

¥ VL is the only sensory-motor integration modality which is communicative by nature. 

¥ Atypical  cognition concurs with abnormal processing of speech irrespective of the meaning 
conveyed by utterances. 

¥ VL allows us to minimize singularities: Homo Sapiens = Homo Loquens =  Homo Imitans.
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¥ Evolutionarily , VL fits in with a multimodal  scenario. In line with Darwin (1871), before Sapiens 
there must have been some ape with VL abilities. Vocalizations would have been primary. There 
was no need for a gestural intermediate step, in contrast to Tomasello (2008, 2014) and others. Of 
note is that there is no gestural learning among non-human animals, i.e. no imitation and 
modification of precise, articulate movements. Such gestural learning only obtains in the signed 
modality, in humans.

¥ What in sign is modeled on speech is minimal: indicative and co-speech gestures concur with both 
sign and speech, which means that both differ minimally  in an integrative view of language.

Evolution and language modalities: speech and sign

Empirical predictions

¥ With VL on stage the default character of speech follows and the difficulty to explain the transition 
from holistic gestures to articulate (gesture and) speech vanishes. 

¥ The almost identity of neural correlates for sign and speech (Emmorey et al. 2014) also supports 
the view that sign is modeled on speech. 

¥ A bottom-up approach to language (see (2)), which tightly integrates speech and thought, predicts 
that speech and thought disturbances will cooccur. 

¥ Autism, schizophrenia present with such disturbances: speech processing as such and content 
directly related to speech acts are abnormal in both cognitive profiles. 

¥ E.g. in autism, there is lack of preferential attention to speech and an abnormal bias towards 
production rather than perception in speech processing. Aberrant speech perception in auditory 
vocal hallucinations is the hallmark of schizophrenia. In both, although in different ways, 
pronouns in their anaphoric and deictic functions are problematic. Pronouns and deixis are 
grammatical elements that cannot be disentangled from speech.  

Is vocal learning a prerequisite for language?

http://doi.org/10.1098/rstb.2015.0069
http://doi.org/10.1098/rstb.2015.0069
http://www.grammar.cat/
http://parles.upf.edu/ca/content/laboratori-de-llengua-de-signes-catalana

