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ABSTRACT
The two opposing opinions of biological universalism and cultural relativism advance a cohort of emotion theories. 
This review observes studies on social behavior in children with congenital Visual Impairment (VI), contrasting 
their outcomes with non-disabled infants. The article concludes that emotional exchange promotes categorization 
of social reality in newborns in order to acquire the initial phenomena, and then first words. Mental collaboration 
between infants and caregivers occurs through non-perceptual social interaction, at least in part, which helps 
infants with VI successfully pass their first language exercises. Non-perceptual social interaction originated before 
the five perceptual senses and was one of the first steps in the evolutionary development of perception. Each 
stage of embryonic development (then the fetus and child) provides the appropriate modality of social interaction 
corresponding to this stage. Human embryos are able to maintain interaction of the same modality as social 
insects. This modality of communication does not disappear with the further development of the organism at the 
next stages of the developmental hierarchy, but is replaced and goes into the background. An explanation for this 
mental collaboration has been proposed by the theory of coherent intelligence within the existing laws of physics.
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Introduction
Social interaction is one of the central challenges of the mind-matter 
problem, its study requires the involvement of different domains of 
knowledge: from social sciences (which investigate the mind from 
different points of view) to physics, since all living beings and their 
interaction are subjects to the laws of physics. Obviously, laws of 
physics and mathematical models should become the basis of any 
theory of knowledge also in Social Sciences. From the standpoint
of Newton physics, there are four possible domains of perceptual 
social interaction [1]. However, this approach from perceptual 
interaction under Newton's laws does not provide a complete 
explanation of objective reality, so social interaction should 
also be studied from other perspectives, also from viewpoint of 
quantum mechanics, since this knowledge domain complements 
the understanding of objective reality from the point of view of the 

world of elementary particles [1]. Social interaction can be defined 
as the interaction between individuals that leads to changes in 
the participants' mental states. This is why the viewpoint from 
microcosm on social interaction is also important, because modern 
knowledge about consciousness is being developed through the 
study of the interaction of neurons, whose dimensions are close 
to subjects of quantum mechanics. Recent studies already found 
that objects with the dimension of 15 micrometers (a nucleus 
of neurons can range from 3 to 18 micrometers in diameter, 
a neuron can vary from 4 to 100 micrometers) obey some laws 
of the quantum world, such as the phenomenon of quantum 
entanglement [1-3]. Therefore, all possible (from the viewpoint of 
physics) connections of neurons during an engagement of two or 
more participants in a social encounter should be the focus when 
studying social interaction.

Newborns participate in society from the first minutes of life, their 
cognitive development occurs in interaction with other people in 
meaningful context as well as in meaningless one, since any social 
interaction changes the mental states of participants regardless 
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of the meanings of the action that each participant individually 
implied or did not imply in it [4]. It is widely accepted that this 
mutual influence is also noticeable in the emotional expression 
and contagion, which occur at the very beginning and contribute 
to the categorization of social reality in infants, in order to then 
acquire first phenomena and then first words. Acquisition of 
knowledge is mainly based on discovery of new key relationships 
between cause and effect within prior knowledge, and/or on the 
opening links between elements of existing knowledge and new 
information domain [4]. Therefore question of how people acquire 
emotional skills is a question of acquiring knowledge about initial 
social phenomena.

Two opposing viewpoints – biological universalism and cultural 
relativism – advance a cohort of theories of social behavior, 
discussing the origin of initial social knowledge in newborns. The 
review by Danilov sustained the opinion of cultural relativism that 
expression of emotion is a sociological construct, by analyzing 
studies of fetal social behavior [5]. It discussed the existing data 
on the genetic determination of brain development, the hypothesis 
of an innate mechanism of social behavior was questioned: genes 
shape brain development from the outset, but they do not manage 
social behavior; genes influence the development of particular 
composition of psychological traits, but genes cannot impose 
on an individual how to apply them to a certain social event 
[5]. Followers of the cultural impact on the acquisition of initial 
knowledge promote several hypotheses, the main of which are 
two: (i) the theory of general sensitivities and expectations [6] 
and (ii) the theory of ostensive cues [7]. Danilov and Mihailova 
opposed these theories, highlighting their inconsistency with 
modern knowledge of young children's communication skills [4]. 
The lack of communication of infants with the surrounding social 
reality does not allow them to acquire the first social knowledge at 
the stage of their mental development: the perceptual sensitivities 
and expectations [6], and/or ostensive cues [7] are not able alone to 
fill infants' personal reality with a sufficient number of phenomena 
in order to start categorization [4]. They also conclude: Certainly, 
young infants should begin language categorization even before 
they initiate to develop their communication – which occurs only 
from the age of 12 months – since they need to already understand 
social reality with a minimum set of its phenomena before any 
communication. Thus, some mental collaboration between young 
infants and their social environment should accompany the mental 
development of infants, helping them to acquire the meanings 
of the initial phenomena of social reality [4]. The recent review 
of studies on fetal social behavior also sustains the above view, 
suggesting that fetal social behavior arises from and is directed by 
mental collaboration with the mother [5]. One possible explanation 
for this mental collaboration based on the existing laws of physics 
was proposed by I. Val. Danilov: 'Coherent Intelligence is an 
effect of unconscious collaboration provided by interconnection 
of many brains united by entanglement state of their neurons – 
the phenomenon of quantum entanglement of particles – which is 
stimulated by common emotional arousal' (p. 109) [8].

This intriguing hypothesis of non-perceptual social interaction 

must be studied from different perspectives in order to complement 
scientific knowledge on the ontogenesis of social interaction. If 
the manifestation of the phenomenon is found in various cases of 
social interaction (which differ in the biological species and age of 
social creatures, in the environment and situation), this could mean 
that the theory is consistent with objective reality, and then many 
phenomena from the social behavior of animals with a nervous 
system will find their explanation. In this case, the knowledge 
of social interaction will be added by an understanding another 
modality of social collaboration that could complement the theory 
of evolution. This could also explain many gaps in the modern 
knowledge, for example, on understanding how single animals 
became social beings, the origin of emotions, and how humans 
created language. Because from the perspective of the hypothesis 
of Coherent Intelligence, non-perceptual social interaction 
predated the five perceptual senses and was one of the first 
steps in the evolutionary development of perception. Therefore, 
understanding the physical process of transferring information 
between individuals is the goal of this research, and given the 
above statements, it requires approaching to social interaction from 
all possible domains of physics, including quantum mechanics.

Method
In terms of this approach, recent studies have already investigated 
social behavior of fetuses [5], categorization of social reality in 
3- to 4-months-old infants [4], and social behavior among young 
children [9]. The current study attempts to explore this topic by 
observing cases of social behavior among infants with the most 
possible reduction in the impact of perceptual interaction on 
individuals: in children with congenital VI. This review observes 
studies on social behavior in congenital VI children, contrasting their 
outcomes with non-disabled infants. The criterion for inclusion in 
the study was the age of infants in the pre-linguistic stage, articles 
have been chosen as they studied the cognition development in 
infants with VI without other disabilities. The search of articles 
was completed, basing on relevance to the subject field, through 
3 works on language development in children with VI: the book 
of Pereira and Conti-Ramsden [10]; systematic review by Mosca, 
Kritzinger, Van der Linden [11]; and critical review by Vervloed, 
van den Broek, van Eijden [12]. Other articles relevant to the topic 
of the current research were also observed.

Results
How infants with VI acquire initial social knowledge
In the last hundred years numerous studies have focused on the 
social behavior among young children with VI [13-28]. Several 
systematical, theoretical and critical reviews collected these data 
[11,12,29-31]. The book "Language Development and Social 
Interaction in Blind Children" by Pereira & Conti-Ramsden10 
also made a great contribution in understanding of cognitive 
development of children with VI.

It is widely argued that social behavior – language and emotional 
expression – in infants with congenital VI does not delay from 
their sight peers at the first year of life. Infants with VI are able 
to associate first words at the period of neurological development 
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which is not significantly different with their non-disabled peers, 
'regarding the age of the first 50 words there seems to be no delay 
in blind children compared to sighted children[10]'. At this stage 
their social mimicry is also not far behind: 'there was no decrease 
in the facial expressiveness of the blind children in the period of 
development considered [25]. A stasis or regression in development 
occurs between the ages of 16 and 27 months [29]. 'The period 
between the second and third year of life seems to be a vulnerable 
period for children with blindness. Out of 25 longitudinal studies, 8 
(32%) reported regression in both development and behaviour, and 
the DS studies indicate DS in 30% of the children with blindness 
[12]'. That is, among children with VI, the first stages of their 
mental development follow the same trajectory as in unimpaired 
children, and then 70% of them successfully pass to another stages.

Numerous articles highlight a discrepancy between 
communicational ability of congenitally VI infants and their 
achievements in the first language acquisition, contrasting their 
overcome with non-disabled peers. They emphasize several 
obstacles to the neurodevelopment of infants that must be caused 
by a lack of visual input: (i) the deficit of ability to receive 
expressive reactions, difficulties in integration and interpretation 
of input from the other sensory organs [32]; (ii) the shortage in 
fine motor and locomotor competence that require visual-motor 
coordination [32]; (iii) the limited opportunity to experience 
control over their environment, the limited experience of control 
developmentally impairs infants' ability to intentionally apply 
their behavior in the interaction that follows to complexity 
in a development of emotional bonding [32]; (iv) the lack of 
opportunities to learn to share meanings of external objects with 
other person [33]; (v) personality and self-concept shortage. These 
5 obstacles should shape the delay of neurodevelopment and 
neurobiological process in infants with congenital VI, despite this, 
they somehow improve language and social mimicry together with 
peers. Blindness affects congenitally blind children development 
in different ways, language development being one of the areas 
less affected by the lack of vision [34]. The absence of vision does 
not in itself preclude the establishment of a rich communicative 
system [21,22]. The reorganization of the cortical visual system 
during infancy to compensate of reduced visual input [35] in 
blind children cannot explain such a success in acquiring first 
knowledge as this reorganization is already the overcome of long-
term learning, sustained by brain plasticity, due to the fact that 
the reorganization of the cortical visual system happens after 
continuous reciprocal interaction as its result, but not before this 
interaction. That is, the reorganization of the cortical visual system 
requires initial knowledge of social reality in order to know how 
to develop the brain adequately to both social reality and existing 
perceptual inputs. So, the modern discussion on this topic raises the 
problem of how infants with VI acquire initial social knowledge.

Discussion
As noted above, innate essence of social knowledge is 
problematic. There are at least 2 reasons why: (i) no trait is 100% 
heritable, heritability is caused by many genes of small effect. 
The association of genes-traits-behavior does not have a cause-

and-effect relationship between genes and behavior directly: even 
a strong association is not a proof of causation [5]; (ii) there are 
no findings or even ideas about a genetic mechanism that could 
control and maintain the development of certain innate patterns 
of social behavior. There is no theory of the genetic mechanism 
that could link a particular mental state of individuals to a certain 
social reality, affecting the behavior of individuals depending on a 
specific set of meanings of a concrete social reality [5].

Theories within the framework of cultural relativism, such as 
Waxman and Leddon's [6] theory of perceptual sensitivities and 
expectations, and/or the theory of natural pedagogy (ostensive 
cues) by Csibra and Gergely [7] are also not suitable for describing 
the case of infants with VI, since visual input is a core factor in 
their explanation of the acquisition of first social knowledge.

There are 2 arguments of non-perceptual social interaction between 
infants with VI and their caregivers that promote their cognitive 
development.

Infants recognize social phenomena unconsciously
A few intriguing findings from studies of social behavior among 
infants can probably bring closer to understanding this statement.

Finding 1: Children with VI use the same words as their sighted 
peers and attribute a similar meanings to them [34]. The similar 
social context of infants create similarity of their vocabulary; the 
comparison of the results obtained with blind children and with 
sighted children from the same area and language community 
points to similarity between them [10].
Finding 2: Congenitally Blind children are able to learn the 
meaning of certain words without direct sensory experience, such 
as words "look" and "see" [10].
Finding 3: The blind children do use gestures as an accompaniment 
to speech, in the absence of visual experience with gesture. 
Moreover, these children use gestures to express the same kind 
of information as sighted children, and their gestures take the 
same form as those of the sighted children. The research found 
that blind children used gestures at a comparable rate when talking 
to sighted or blind dyads - visual expression is not essential for 
gesture development [10]. 
Finding 4: Recognition of social signs occurs in the subject even 
when the triggering stimuli cannot be consciously perceived due to 
their placement within the unseen field of cortical blindness. Recent 
research by Tamietto et al. [36] tested subjects with unilateral 
destruction of the visual cortex and ensuing phenomenal blindness 
on invisible stimuli. They received emotional stimuli alternately 
within the intact and blind field of their vision separately. The 
outcome was measured by a comparison of consciously seen and 
‘‘unseen’’ pictures of facial mimicry or bodily gestures. The study 
showed fast and high emotional expression in cases when images 
were invisible to subjects. That is, emotional contagion occurs 
even when the triggering stimulus cannot be consciously perceived 
due to cortical blindness. Furthermore, different emotional stimuli 
induced highly similar emotional expressions [36].
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The above findings show that children are able assimilate social 
phenomena even if the stimuli are not presented in their actual social 
reality (Finding 2), and even if the stimuli cannot be perceived 
perceptively through the senses (Finding 3). Moreover, people 
are able to recognize social phenomena unconsciously, subjects 
successfully do this even if they are not aware of the existence 
of stimuli and these stimuli cannot be consciously perceived by 
them (Finding 4). It is possible to suggest some training that can 
provide in the subjects the skills mentioned in Findings 1 - 3, but it 
is unlikely that such skills can appear on their own. The interaction 
with the same essence as interconnection between subjects and 
their social surrounding that sustained their mutual comprehension 
in Findings 1 - 3, and helped subjects to acquire new meanings in 
Findings 2 - 4, can also help infants with VI assimilate initial social 
knowledge. It is generally argued that interaction with mother 
(caregiver) contributes to infants development. Julie Rattraya and 
M. Suzanne Zeedyk [37] argued that their results are evidence that 
visually impaired dyads engage in sophisticated communicative 
exchanges prior to infants’ acquisition of language. So, there is 
a reason to pay more attention to the modality of this interaction.

The visual input is not preferred
According to the phylogenetic hypothesis, all living organisms 
share a common ancestry. Ancient genes had been conserved 
through millions of years of evolution to create dissimilar 
structures for similar functions, demonstrating deep homology 
between structures once thought to be purely analogous [38,39]. 
While ontogenesis does not generally recapitulate phylogenesis in 
any direct sense, both biological evolution and the stages in the 
child's cognitive development follow much the same progression 
of evolutionary stages as that suggested in the archaeological 
record [40].

Evolutionary developmental mechanisms also include interactions 
between individuals of the same species, individuals of different 
species, and species and their biotic and/or abiotic environment. 
Such interactions link ecological communities. Importantly, there 
is little to distinguish the causality that underlies these interactions 
from that which underlies inductive interactions within embryos 
[41]. Certainly, the perceptual inputs of creatures adequate to 
their nervous system and vice versa – this statement correct for all 
animals. That is, social beings develop and evolve in accordance 
with both social reality and existing inputs, and modalities of social 
interaction are related to the nervous system and existing inputs. 
This can also mean that each stage of embryonic development 
(then the fetus and child) provides the appropriate modality of 
social interaction corresponding to this stage. Parallels in some 
stages of human embryo development with other animals, such as 
insects, suggest similarities in the inputs and modalities of social 
interaction of these creatures at these stages. The author believes 
that human embryos are able to maintain interaction of the same 
modality as social insects, which demonstrate greater collaboration 
without perceptual interaction [1]. This modality of communication 
does not disappear with the further development of the organism at 
the next stages of the developmental hierarchy, but is replaced and 
goes into the background. Each new stage of development requires 

involvement and advancement of the perceptual inputs, in order to 
maintain a new stage of social interaction.

As noted above, between the ages of 16 and 27 months, many 
children with VI meet with difficulties in the development [29]. 
'Delayed or atypical developmental trajectories can put children 
who are blind under stress at the age of 18 months. At this age, 
when sighted children start crawling and walking, and start to 
explore the world at greater distances from their parents, the child 
with blindness still has a strong need to be close to his parents for 
comfort, security and help' (p.15) [12]. The visual input becomes 
important for this new stage and the absence of this input could 
lead to delays of mental development, which is manifested in 
regression in language acquisition. On the contrary, in previous 
stages of their development, newborns with VI successfully 
developed, following the same trajectory as sighted children. They 
successfully assimilated the initial meanings of social reality, 
despite the lack of visual input. This suggests that newborns use 
various inputs, and the visual input is not preferred at that stage, 
since its absence does not change much in their development.

Conclusion
Emotional exchange promotes categorization of social reality in 
newborns in order to acquire the initial phenomena, and then first 
words. The author believes that mental collaboration between 
infants and caregivers occurs through nonperceptual social 
interaction, at least in part, which helps infants with VI successfully 
pass their first language exercises.

This hypothesis is sustained by a number of arguments:
(i) infants with VI at the first year of their development cannot 
communicate with caregivers so effectively, that this may help 
infants acquire initial social phenomena for associating first 50 
words in the same period as children without disabilities. There 
is no evidence of any communication even in sighted infants at 
this stage of their mental development. There is no support from 
genetics and physics that some innate knowledge on a particular 
social reality can be passed between generations through any genetic 
mechanism and/or with the help of any information exchange, that 
can help children with VI behave socially appropriately;
(ii) infants are able assimilate social phenomena even if the stimuli 
are not presented in their actual social reality, and even if the stimuli 
cannot be perceived perceptively through the senses. Moreover, 
people are able to recognize social phenomena unconsciously, 
subjects successfully do this even if they are not aware of the 
existence of stimuli and these stimuli cannot be consciously 
perceived by them;
(iii) newborns use the various inputs for stimuli, and the visual 
input is not preferred, since its absence does not change much in 
their development.

Infants learn emotional patterns from their social surrounding. Each 
stage of embryonic development (then the fetus and child) provides 
the appropriate modality of social interaction corresponding to 
this stage. Parallels in some stages of human embryo development 
with other animals, such as insects, suggest similarities in the 
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inputs and modalities of social interaction of these creatures at 
these stages. The author believes that human embryos are able to 
maintain interaction of the same modality as social insects, which 
demonstrate greater collaboration without perceptual interaction 
[1]. This modality of communication does not disappear with 
the further development of the organism at the next stages of 
the hierarchy of development, but is replaced and goes into the 
background. Non-perceptual social interaction originated before 
the five perceptual senses and was one of the first steps in the 
evolutionary development of perception. An explanation for this 
mental collaboration has been proposed by the theory of coherent 
intelligence within the existing laws of physics [8].

References
1. Danilov I Val. Social interaction in learning from the standpoint 

of physics. Review of studies relevant to non-perceptual 
interaction. International Journal of Communication and 
Media Studies IJCMS. 2020; 10: 29-36.

2. Marletto C, Coles DM, Farrow T, et al. Entanglement between 
living bacteria and quantized light witnessed by Rabi splitting. 
Journal of Physics Communications. 2018.

3. Sillanpää M, Hong S. Spooky quantum entanglement goes big 
in new experiments. Science News. 2018.

4. Danilov I Val, Mihailova S. Social interaction shapes infants' 
earliest links between language and cognition. Social Sciences 
Bulletin. 2019; 2.

5. Danilov I Val. Ontogenesis of Social Interaction Review of 
Studies Relevant to the Fetal Social Behavior. J Med - Clin 
Res & Rev. 2020; 4.

6. Waxman SR, Leddon EM. Early Word-Learning and 
Conceptual Development. The Wiley-Blackwell Handbook of 
Childhood Cognitive Development. 2010.

7. Csibra G, Gergely G. Natural pedagogy. Trends Cogn. Sci. 
2009; 13: 148-153.

8. Danilov I Val. Unconscious Social Interaction Coherent 
Intelligence. Second edition complemented. 2019.

9. Danilov I Val. Social Interaction in Knowledge Acquisition: 
Advanced Curriculum. Critical Review of Studies Relevant to 
Social Behavior of Infants. In press.

10. Perez-Pereira M, Conti-Ramsden G. Language Development 
and Social Interaction in Blind Children. Routledge. 1999.

11. Mosca R, Kritzinger A, Van der Linde J. Language and 
communication development in preschool children with 
visual impairment A systematic review. South African Journal 
of Communication Disorders. 2015; 62.

12. Vervloed MPJ, van den Broek ECG, van Eijden AJPM. Critical 
Review of Setback in Development in Young Children with 
Congenital Blindness or Visual Impairment. International 
Journal of Disability, Development and Education. 2019; 
1-18.

13. Washburn RW. A study of the smiling and laughing of infants 
in the first year of life. Genet. Psychol. Monogr. 1929; 6: 397-
405.

14. Goodenough FL. Expression of the emotions in a blind-deaf 
child. J. Abn. and Soc. Psychol. 1932; 27: 328-333.

15. Thompson J. Development of facial expression of emotion in 

blind and seeing children. Arch. Psychol. 1941; 264.
16. Gesell A, Ilg F, Bullis CE. Vision Its development in Infant 

and Child. Hoeber New York. 1949.
17. Koehler O. Das Lacheln als angeborene Ausdrucksbewegung. 

Menschl Vererb. u. Konstitutionslehre. 1954; 32: 390-398.
18. Parmelee Jr AH. The developmental evaluation of the blind 

premature infant. A.M.A.J. Diseases Child. 1955; 90: 135-
140.

19. Dunn MR. Interpersonal relations in blind infants unpublished 
manuscript. 1962.

20. Freedman DG. Smiling in blind infants and the issue of innate 
versus acquired. Journal of Child Psychology and Psychiatry. 
1964; 5: 171-184.

21. Fraiberg S. Development of human attachments in infants 
blind from birth. Merrill-Palmer Quarterly-Journal of 
Developmental Psychology. 1975; 21: 315-334.

22. Fraiberg S, Bullowa M. Blind infants and their mothers 
an examination of the sign system. In Before Speech The 
Beginning of Interpersonal Communication. Cambridge 
University Press London. 1979; 312-347.

23. Schweigert Ph, Rowland Ch. Early Communication and 
Microtechnology Instructional Sequence and Case Studies 
of Children with Severe Multiple Disabilities. AAC 
Augmentative and Alternative Communication. 1992; 8.

24. Rowland Ch, Schweigert Ph. Tangible Symbols 
Tangible Outcomes. AAC Augmentative and Alternative 
Communication. 2000; 16.

25. Galati D, Miceli R, Sini B. Judging and coding facial 
expression of emotions in congenitally blind children. 
International Journal of Behavioral Development. 2001; 25: 
268-278.

26. Janssen MJ, Riksen-Walraven JM, van Dijk JPM. Contact 
Effects of an intervention program to foster harmonious 
interactions between deafblind children and their educators. 
Journal of Visual Impairment & Blindness. 2003; 97: 215-
229.

27. Preisler G. Development of Communication in Deafblind 
Children. Scandinavian Journal of Disability Research. 2005; 
7: 41-62.

28. Dammeyer J, Nielsen A, Strøm E, et al. A Case Study of 
Tactile Language and its Possible Structure A Tentative 
Outline to Study Tactile Language Systems among Children 
with Congenital Deafblindness. Communication Disorders, 
Deaf Studies & Hearing Aids. 2015; 3: 2.

29. Dale NJ, Salt A. Social identity autism and visual impairment 
VI in Children with blindness. British Journal of Visual 
Impairment. 2008; 26: 135-146.

30. Sigafoos J, Didden R, Schlosser R, et al. A Review of 
Intervention Studies on Teaching AAC to Individuals who are 
Deaf and Blind. J Dev Phys Disabil. 2008; 20: 71-99.

31. Valente D, Theurel A, Gentaz E. The role of visual experience 
in the production of emotional facial expressions by blind 
people a review. Psychon Bull Rev. 2018; 25: 483-497.

32. Troster H, Brambring M. Early social-emotional development 
in blind infants. Child care health and devetopment. 1992; 18: 
207-227.



Volume 4 | Issue 4 | 6 of 6J Med - Clin Res & Rev; 2020

© 2020 Igor Val. Danilov. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License

33. Preisler GM. Early Patterns of Interaction Between Blind 
Infants and Their Sighted Mothers. Child Care Health & 
Development. 1991; 17: 65-90.

34. Pérez-Pereira M. Language Development in Blind Children. 
Elsevier Encyclopedia of Language and Linguistics 2nd 
edition. 2006.

35. Hubel DH, Wiesel TN. Ferrier Lecture. Functional architecture 
of macaque monkey visual cortex. Proceedings of the Royal 
Society of London. 1977; 198: 1-59.

36. Tamietto M, Castelli L, Vighetti S, et al. Unseen facial and 
bodily expressions trigger fast emotional reactions. PNAS. 
2009; 106: 17661-17666.

37. Rattraya J, Zeedyk MS. Early Communication in Dyads with 

Visual Impairment. Infant and Child Development. 2005; 14: 
287-309.

38. Tomarev SI, Callaerts P, Kos L, et al. Squid Pax-6 and eye 
development. Proceedings of the National Academy of 
Sciences. 1997; 94: 2421-2426.

39. Pichaud F, Desplan C. Pax genes and eye organogenesis. 
Current Opinion in Genetics & Development. 2002; 12: 430-
434.

40. Ingold T. Companion Encyclopedia of Anthropology. Taylor 
& Francis. 2002; 11-27.

41. Brian KH. Evo-Devo evolutionary developmental 
mechanisms. Int. J. Dev. Biol. 2003; 47: 491-495.


