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Barbara Partee (June 10,2013): 

 “What makes you believe we know our 

language?”  

A. Milne (1928):  

“Rabbit’s clever”, said Pooh thoughtfully. 

“Yes,” said  the Piglet, “ Rabbit’s clever.” 

“ And he has Brain.” 

“ Yes,” said the Piglet, “ Rabbit has Brain” 

   There was a long silence. 

“I suppose,” said Pooh, “that that’s why he never 

understands anything.” 

   



 

Languages, ethnic groups and genes 
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Nature vs. Nuture 

• What are the ‘instincts’ – if any ? 



• Cerebral asymmetry is claimed to be 
the important factor of human 
evolution and the basis for human 
linguistic competence. 

• At the same time  the shifts in its 
balance causes behavioral changes 
and even psychic disorders. 



• T. Crow argues that language and psychosis have a 
common evolutionary origin. Language originated 
in a critical change (the `speciation event'--the 
genetic change on the sex X and Y chromosomes 
that defined the species) to determine the 
plateau of brain development that led to a 
progressive delay in maturation and an increase in 
communicative capacity. It occurred in East Africa 
between 100 and 250 thousand years ago and 
allowed the two hemispheres to develop with a 
degree of independence and subserve the 
generativity of language.  



• The exact genetic basis of language is 
mysterious. But the FOXP2 gene was first 
implicated as a contributor when, in 1990, a 
family with an inherited language disorder 
was found to have a mutation in the gene. 

• A structurally very similar ‘version’ of the gene 
is found in a wide number of species of 
vertebrates. 

• And ancient DNA, extracted from Neanderthal 
remains, shows the same version of the gene 
found in humans. 



• No one knows exactly what the gene does, but 
a closer look revealed that it primarily consists 
of six copies of a two-exon segment that 
encodes a protein domain--a peptide that has a 
particular fold or twist--called DUF1220. This 
domain also has no known function, but the 
DNA for it is sprinkled liberally throughout the 
human genome, with the segment showing up 
in about two dozen different genes. These 
genes are active throughout the body, but they 
are particularly busy in neurons in the cortex, 
suggesting that the domain is important in the 
brain.  

http://www.sciencemag.org/cgi/content/full/313/5795/1908/F1


• Krause et al.  (Current Biology, 2007,  17: 
1908-1912 ) claim that two Neanderthals from 
the El Sidrón site in Spain had the same FOXP2 
mutations as modern humans do, which led 
these researches to conclude that 

• "these two amino acid substitutions [...] 
associated with the emergence of fully 
modern language ability... were probably 
inherited both by Neanderthals and modern 
Sapiens from their last common ancestor 
(300,000 to 400,000 years B.P.)" 



Also sprach Neanderthalis…Or Did She?  

• Benítez-Burraco et al. (Biolinguistics 2008 2(2): 
propose three alternative explanations for Krause 
et al.’s findings: 

• The mutations could be selected in Neanderthal’s 
genetic endowment, but for some nonlinguistic 
function  

• They could be present, but unselected  

• They could be transferred into Neanderthals 
from modern humans through gene flow 



•  Whether it's FOXP2, HAR1F, or 
the DUF1220 domain, there's a 
tendency for people to think this 
gene is the explanation for why 
people are unique  

• Too early!   In virtually all cases, the 
link of genes or genomic patterns with 
human brain evolution is only 
tentative and based on suggestive 
evidence 

http://www.sciencemag.org/cgi/content/full/313/5795/1908/F1
http://www.sciencemag.org/cgi/content/full/313/5795/1908/F1


• But the form in chimpanzees is slightly 
different. The gene provides instructions for a 
protein of the same name that varies by just 
two amino acids - proteins' building blocks - 
from the chimpanzees' version. 

• . But among those 116 genes ‘tied’ to the 
human FOXP2 gene there is at least one "that 
is involved in the development of brain regions 
that are part of a critical circuit we know is 
important for higher cognition“ (Geschwind). 

 



A Humanized Version of Foxp2 Affects 
Cortico-Basal Ganglia Circuits in Mice 
Wolfgang et  al. // Cell 137, 961–971, May 29, 2009  Elsevier Inc. 

The effects on cortico-basal  ganglia circuits seen in the 
Foxp2hum/hum mice model aspects of speech and language evolution 
in humans. Currently, one can only speculate about the role these 
effects may have played during human evolution. However, since 
patients that carry one nonfunctional FOXP2 allele show impairments 
in the timing and sequencing of orofacial movements (Alcock et al., 
2000; Watkins et al., 2002a), one possibility is that the amino acid 
substitutions in FOXP2 contributed to an increased fine-tuning of 
motor control necessary for articulation, i.e., the unique human 
capacity to learn and coordinate the muscle movements in lungs, 
larynx, tongue and lips that are necessary for speech (Lieberman, 
2006) 

 FOXP2 is a ‘hub’ in a network of genes which might 
be important  for developing language 
 



‘Instincts’? 



‘Instincts’? 



Mathematics – а brain’s language? 

Mathematics is the 
language with which 
God has written the 
Universe. We cannot 
understand it if we do 
not first grasp the 
symbols, in which it is 
written (triangles, 
circles  and other 
geometrical  figures) 

             Galileo Galilei 

 



How is pure mathematics possible? 
 

• Mathematics consists of synthetic a priori 

knowledge.  

• How was it possible for human reason to 
produce such a priori  knowledge?  

• If we understand the origins of mathematics, 
we might know the basis of all knowledge that 
is not derived from experience. 



'Molyneux Problem‘ (1692) 
If a man is   born blind and learns to distinguish a sphere 
and a cube using his sense of touch;  and then is granted 
sight, could he recognize the two shapes using vision?  If 
you  are an empiricist, like Molyneux & Locke, you believe 
that all knowledge comes  from experience of the world, 
and claim that the cured blind man could not distinguish 
the pair without touching them.  If you are a rationalist, 
you believe we are born with abilities including this one.  
The question was proposed in  the correspondence with 
John Locke, who included it in his publications.   

The debate continues… 

Cross-sensory connections develop in the brain!  

Not inborn 



Immanuel  Kant Critique of Pure Reason 

(1787) 

 

Prolegomena to Any 

Future Metaphysics That 

Will Be Able to Present 

Itself as a Science  

(1783) 



‘Instincts’? 



• So, what is our species specific 
feature – language or broader 
cognitive abilities, primarily social? 



•  Outstanding finding of mirror systems 
by Rizzolatti  and Arbib (1996-2005) give 
new dimensions for analyzing biological 
foundations of cognitive development and 
language and for Theory of Mind (ToM)  - 
the term  coined by Premack and 
Woodruff in 1978 in relation to 
chimpanzees’ capacity for deception 
(Premack & Woodruff 1978) that later 
becomes increasingly used in describing 
the cognitive deficits in schizophrenia and 
autism.  



• Mirror neurons have been discovered in the 

premotor area of the monkey brain by Rizzolatti   
They are tuned to fire to observation of fine 
manual actions and actions performed in mouth, 
become activated independent of an agent, be it 
the self or a third person whose action is 
observed. The activation in mirror neurons  binds 
the observation and enaction of some behavior by 
the self or by the observed other. 

• The emergence of language, social intelligence and 
tool development is associated with this finding 



• Discussions on Theory of Mind in 
phylogeny and ontogeny, in norms and 
pathology gain evolutionary perspective 
based on theoretical debates  and on 
recent brain-imaging data.  

 



Romantic times have passed…. 
 



“Current Biology”(2010): I. Fried &R. Mukamel (UCLA) have 

for the first time made a direct recording of mirror neurons in 

the human brain - recorded both single cells and multiple-cell 

activity, not only in motor regions of the brain where mirror 

neurons were thought to exist but also in regions involved in 

vision and in memory 



Credit: Jocelyn Filley (Filley Photography); Courtesy of Ilan Dinstein (brain 
image) 

Two brain regions (circled) that are thought to contain mirror 
neurons when perceiving gestures 



• Brain-imaging data  in connection  with ToM 

show a number of activated cortical regions: 

e.g. the left medial prefrontal cortex, the 

orbito-frontal cortex  and the left temporal 

cortex (Baron-Cohen et al 1994; Goel et al 

1995; Fletcher et al 1995; Levine et al 1999; 

Vogeley et al 2001), the anterior cingulate 

cortex (Gallagher et al 2000; Gusnard et al 

2001; Calder et al 2002; Castelli et al 2000; 

Brunet et al 2000).  

 



• Activation was also shown in some other 
structures :  the paracingulate sulcus, the 
posterior cingulate, the temporo-parietal junction 
(Fletcher et al 1995; Gallagher et al 2000; McCabe 
et al 2001).  

• The neural basis of autistic disturbances  was 
especially examined, the amygdala being an 
important center (Baron-Cohen et al 2000) which 
is definitely associated with ToM. Bering  (2002)  
and Burns (2002)  argue that ToM is the product of 
a gradual breakdown in cognitive modularity that 
characterized the earlier stages of  development.  



 

•  The neurons in the brain wire themselves up 
in complex and idiosyncratic patterns during 
growth and then experience: no two people 
are wired the same way. The neurons do come 
to compose a number of structures, however. 
They form groups which tend to fire together, 
and for Edelman these groups are the basic 
operating unit of the brain.  



Gerald Edelman: Theory of Neuronal Group Selection (TNGS) 

• Opposes to the idea that the brain is a computer , 
shows great importance to higher-order processes 
- concepts are maps of maps, and arise from the 
brain's recategorizing its own activity. Concepts by 
themselves only constitute primary (first-order) 
consciousness: human consciousness also features 
secondary consciousness (concepts about 
concepts), language, and a concept of the self, all 
built on the foundation of first-order concepts. 

• BUT: you have to think of the brain as a computer 
which has its software loaded already and is 
dealing with the data coming down a wire from 
cameras (eyes), microphones (ears), and so on. 



 Learning  changes  
the brain physically 

• Density and quality  of neuronal net  and glia grows  

• Quantity of dendrites and axons  grows  and thus 
improves connections 

• Even the size of neurons grows due to intensive 
mielenization  

• Efficiency  of both gray and white matter grows 



Diffusion spectrum MRI image of the human brain - three 
dimensional structure of white matter tracts. (Wedeen, et al 2012). 

 



• Brain-imaging data give interesting and often 

unexpected results, like - 

• The neuroanatomical basis of syntactic parsing is 

believed to include the left perisylvian associative 

cortex, with possible contribution of the 

homologous contralateral cortex, as suggested by 

brain lesion studies (Grodzinsky, 1990; 1995; 

Berndt et al., 1996; Caplan et al., 1996). The 

activation level of Broca’s area correlated with 

syntactic complexity in PET studies for both visual 

(Just et al., 1996; Stromswold et al., 1996) and 

auditory (Caplan et al., 1998; 1999) sentence 

presentation.   



• Areas adjacent to Broca’s were shown to subserve 

syntactic errors detection (Indefrey et al., 2001; 

Friederici et al., 2003). In numerous studies, the 

processing of syntactic structures was also 

associated with some ERP components--e.g., P600 

and the left anterior negativity (LAN), which has 

its maximum above Broca’s area (e.g., Neville et 

al., 1991; Kluender and Kutas, 1993). The nature 

of these ERP components is being actively 

discussed (e. g., Friederici, 2002; Ullman, 2004). 

 



The right posterior prefrontal cortex and the right  
medial posterior cerebellar area participates in the  
brain network of spoken speech syntactic parsing,  

being involved in the prosody/syntax interface.  
 Brodmann area  

• R. Mid. Frontal Gyrus / Inf. Frontal Sulcus, BA 
9/46/44 

•  R. Cerebellum 

• L. Sylvian Sulcus, BA 42/40/13 

• L. Heschl Gyrus BA 41/42 

• R. Heschl Gyrus, BA 41 



• The right cerebellar activation be related to the 

perception of speech timing. Indeed, the 

cerebellum is often believed to be a key structure 

for timing estimation, which is important for many 

sensory, motor, and cognitive activities 

(Ackermann et al., 1999; Ivry and Richardson, 

2002; Salman, 2002). It is also possible that the 

right cerebellar activation is related to estimating 

phonetic and semantic boundaries of syntagms, or 

to keeping the phrase structure in the working 

memory during speech processing (Marien, 2001).  



• At the same time, functional imaging of the brain 

provides an increasing amount of quite controversial 

data (Shapiro, Caramazza 2003, Démonet, Thierry, 

Cardebat, 2005) that are rather difficult for combining 

not only with such paradigms, but even with results 

from other fields of the presumably common scientific 

object:  right are aphasiologists describing agrammatism 

in disturbances of the Broca zone, while the facts of 

agrammatism in Wernike patients do not agree with any 

general concepts 



•  Current humans  have bi-polar brain 

• Homo loquens:  
    - ‘ two in one’?  

      -   How many ‘selves’? 
 



M. Mamardashvili (1930 –1990) 

                                                A. Pjatigorsky (1929-2009) 

 

 
 

Mind and Being  form  

a continuum. Thinking and Being  coincide.  



Alexey Ukhtomsky 
• There is no object 

without a subject and 
there is no subject 
without an object. We 
are not the viewers, we 
are the participants of 
the being. Our behavior 
is work... Our nature is 
being made. 



Vladimir Bekhterev 

 

•  In 1888   Bechterev gave  

an assembly talk 

“Consciousness and its 

limits” at Kazan University  

in which he  developed the 

conception of unconscious 

three years before Z. Freud 

 



Ivan Sechenov 
• From a procedural 

perspective there is not a 
slightest difference 
between a real event and 
its consequences 

   and a recollection about it 

http://psychiatry.narod.ru/sech.html


Nikolay Berdjaev 

 

• Being is revealed via a 
subject and not via an 
object. Counterpoising  of 
the cognizing subject and 
the object of cognition 
results in annihilations of  
the both 

• Being opens itself  in 
humans and via humans. 
Man is a microcosmos and a 
microtheos  



• Dialogue 



Yury Lotman 

     Parallels  between bi-
hemispheric  brain and 
culture  

   Bi-polarity  as a minimal 
necessary structure of 
semiotic organization … on 
all the levels of the 
thinking mechanism 

 

 



Lev Vygotsky 

 • A dialogue 
between 
different 
individuals  
grows into  a 
dialogue within 
one brain 

http://www.psychology-online.net/galery/vygotsky.html


Alexander R. Luria, following Vygotsky 

• Heterogeneity of 
thinking  in historical 
and developmental 
(ontogenetic) aspects 



Vjach. Vs. Ivanov 

 

• Information 

exchange within the 

brain and within the 

society… are  

different aspects of 

the same process 

 

http://images.google.ru/imgres?imgurl=http://www.lgz.ru/archives/html_arch/lg012002/img/img163.gif&imgrefurl=http://www.lgz.ru/archives/html_arch/lg012002/Polosy/art16_1.htm&h=149&w=191&sz=8&tbnid=cQtvzN4cm-EJ:&tbnh=75&tbnw=97&hl=ru&start=5&prev=/images?q=%D0%92%D1%8F%D1%87.+%D0%92%D1%81.+%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2&svnum=10&hl=ru&lr=&sa=G


Mikhail Bakhtin 

• A text only begins to 
live as a result of 
interaction of two 
minds – such as its 
true nature …The 
dialogue penetrates 

the whole domain of 
the living human 
thinking 
 



Mikhail Bakhtin      Jacob von Uexküll 

   In order to distinguish signs a person must be 
involved in a Bakhtinian dialogical situation - 
while making efforts to understand the Other 
and his/her Umwelt 

 

http://www.virtsu.ee/gfx/pildid/laelatu-puhtu/jacob_von_uexkull.jpg


Gustav G. Spet 

 

• Words are no 
swaddling-clothes of 
the thought, but its 
flesh. The thought is 
born in the word and 
together with the 
word. Moreover, the 
thought is conceived 
in the word.  

 



Pavel Florensky 

• The word is the 
reality itself.  It is  
both the cognizing 
subject and the 
cognizable object 



• Dialogue needs mirror systems! 

• Lacks in autistic spectrum of 
disturbances  and thus - 

• Causes interpretation  gaps  or even 
damages communication 



Vagueness of language and  of the world 

• Many levels that influence interpretation – not 
formal syntax, but intonations, pragmatic, 
anaphoric and deictic contexts, gestures, mutual 
backgrounds, sense and type of humor, etc. 

• To have effective communication, effective 
Dialogue you have to use all your mirror systems 
to switch ToM ability, i.e. to tune revealing 
maximum information. 

• One should provoke, test and predict not to have 
false expectations about your counterpart (a 
psychiatrist vs. a refined reader of L. Carroll et. al) 



  -- And how many grams will each slice weigh, if one were to 

divide 124 little pieces of rhubarb by 3, but in such a way 

that one slice would have only right-oriented pieces, and the 

other two left-oriented, all lighted at an angle. All of the 

above should be added to the issue of the asteroid that will 

imminently crash on Earth, as stated in the new TV program 

by its anchor, my good friend A. S., doctor of physics and 

Moscow snob and playboy, although oblivious of the 

rhubarb. In case you fail to do the math, replace the rhubarb 

by cheese, but adjust for its grated texture. Here you are. 

  

 

 



She caught the tune… 

  -- As many as one gets if one multiplies the number of 

characters on one page by the typing speed provided 

that the deadline is June 1, but the use of diagrams is 

disallowed. Next, raise the result to the 53rd power 

A.D. and burn before reading. 



  



Birds vs. Frogs, or Descartes vs. Bacon 
Generativists vs. Functionalists 

 • Freeman Dyson:  Birds fly high in the air and survey 
broad vistas of mathematics out to the far horizon. 
They delight in concepts that unify our thinking 
and bring together diverse problems from different 
parts of the landscape. Frogs live in the mud below 
and see only the flowers that grow nearby. They 
delight in the details of particular objects, and they 
solve problems one at a time. I happen to be a 
frog, but many of my best friends are birds. The 
main theme of my talk tonight is this. Mathematics 
needs both birds and frogs.  

• Linguistics  needs  both birds flying over 
Generativist nest and frogs studying corpus data 



He who understands nothing but 
chemistry does not truly understand 
chemistry either 
 

Georg Christoph Lichtenberg, 
 physicist and satirical writer (1742–1799) 

 

He who understands nothing but 
Chomsky does not truly understand 
Chomsky either 

 
 



 
 
 

Schopenhauer and Hegel  
Shardcore (2005) 
 



Thank you for understanding! 

 


