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Three metaphors of language 



 
 

Does language 
dissociate 

from thought 
in the brain? 
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Fedorenko & Varley, 2016 



Do they dissociate in post-
stroke aphasia? 

• ToM performance can be 
normal (Varley & Siegel, 2000) 
but not clear which cognitive 
processes they require. 

• How much language 
competence is really 
preserved? (Bates, 1997; 
Linebarger, 1993) 

• Performance on ’non-verbal’ 
cognitive tasks is in fact 
systematically impaired 
(Fonseca et al., 2016). 

 



Reference in chimps 
(Tomasello & Call, 2018) 

• Great ape gestures mostly 
dyadic and imperative. 

• Different in form: whole-
hand, not index-finger.  

• No comprehension of 
pointing or production for 
conspecifics. 

• Productive pointing for 
humans as a kind of 
‘ritualized reaching’. 

• Attention-getter 
movements. 

 



Photo by Jackie Ricciardi, BU 

25-30% OF SCHOOL-
AGED CHILDREN 
WITH AUTISM NEVER 
DEVELOP LANGUAGE 
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Nonverbal 
humans 

1. Physically healthy 
 

2. Normal audition 
 

3. Do not have gross 
motor impairments 
 

4. Produce no or only a 
few words 
 

 

 

5. Do vocalize 
 

6. Comprehend very little, 
especially out of routine 
contexts 
 

7. Clearly socially interact 
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What do gestures tell us about the 
ontology of the nonverbal mind? 

MIND IN THE GESTURES 
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AIMS 

Assess through a gesture classification scheme how mental 
representations in the nonverbal mind are expressed. 
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Pointing Representational gestures Showing/Giving Ritualized gestures 



CLINICAL SAMPLE 

• Chronological age:     range 5;11 – 19;8 years 
 

• Comprehension (verbal mental age):  range 0;10 – 3;11 years 
 

• Nonverbal IQ:      range 30 – 94, 21% without 
       intellectual disability (ID) 

N = 19 
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Results: Gesture types and 
frequencies 
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Results: Correlations 
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• NVIQ was moderately 

correlated with gesture 

frequency (rs(17)=.489, p=.047). 
 

• IQ-normal and ID-group did 

not differ in gesture type 

production 
 



QUALITATIVE OBSERVATIONS 

• Motions w/o neurotypical 
form 
 

• Neurotypical form w/o a 
neurotypical function 

• Pointing w/o targeting the referent 

• Pointing to an unwanted object 

• Gestures used to regulate behaviour 

• Multi-use gestures 
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QUALITATIVE OBSERVATIONS 

• “Recognitory” gestures 
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Discussion: 
Representational gestures 

• N = 7, iconic ones restricted to 3 
types 
 

• Not displaced 
 

• Used to regulate behaviour not to 
comment 
 

• Hand-as-hand iconic gestures vs. 
hand-as-object 
 

• Can indicate external referents? 
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Conclusions: These observations 
question the symbolic nature of the 
representational gestures. 

 



Discussion: Word 
comprehension 

• Word comprehension (verbal mental 
age): range 0;10 – 3;11 years 
 

• Comprehension did not modulate 
gesture use. 
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Why is word comprehension not a 
predictive meassure in the nonverbal 
population? 
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REGARDING VERBAL MENTAL AGE: 
PATHOLOGIES OF REFERENCE 

A study of Preissler (2008) suggests that 
words, insofar as they can be learned, are 
not understood referentially 
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AN EEG STUDY OF WORD-PICTURE MATCHING 
(CANTIANI ET AL., 2017) 
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Take-home 
messages 

2. Lack of clear form-content relationship 
of gestures questions their use as 
referential acts. 

1. NVIQ does not remedy lack of 
language. 
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3. Neither gesture nor words are 
displaced, therefore are not used as 
symbols. 



Can nonverbal humans form 
categories?  

If so, what is their nature? 

MIND IN THE CATEGORIZATION 
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ComFor: A categorization task 

1. stage: No categories 
2. stage:  
Form/color categories 

3. stage:  
Kind categories 
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26% 32% 42% 



A novel object 
categorization 

task 
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Conclusions 

• Evidence form nonverbal humans reinforces the language dependace 
of reference.  

• Categorization by kind is limited to roughly one third of the 
population.  

• No stable representational format over time and across different 
kinds of objects. 
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