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Abstract In this study we will aim to develop two ideas: (1) eye contact is an innate and 
important tool of social cognition which, among other things, facilitates language 
acquisition; (2) eye contact, however, is not essential for the development of language 
and joint attention. 
The cost of staring into a person’s eyes is the impossibility of reading her lips to 
phonologically disambiguate language. Nevertheless, children, like adults, gaze more at 
the eyes than at the mouth of their communicative partner. This study lends support to 
the idea that eye contact plays an important role in language acquisition as it becomes a 
primary means to fixing reference. The looking for eye-contact is innate; we will attempt 
to delineate the longitudinal development of the interest for eyes in newborns from the 
first few hours to two years of life. 
The second idea will be developed by considering the consequences of anomalies in eye 
contact in the linguistic phenotypes of people with autism spectrum disorder (which 
affects eye-contact from two months of age) and of people with congenital blindness. In 
both cases, subjects show delays in language development, ToM development and 
deictic competence. Subjects with autism can compensate for the linguistic deficit and, 
through this compensation, they can also partially compensate for their deficit in ToM. 
Subjects with congenital blindness can compensate for all these deficits.  
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0. Introduction 
The human being is able to grasp a lot of information from the eye in a very short time. 
If a man has only one second to tell you how he is, language would not be the best way 
to choose, a look will be far more effective. In 1997, Simon Baron-Cohen elaborated a 
test known as Reading the mind in the eyes (Baron-Cohen et al. 1997), later revised (Baron-
Cohen et al. 2001). This test required participants to associate a word representing an 
emotion (a very complex emotion, i.e. “serious, ashamed, bewildered or alarmed”), with 
a photograph of eyes. Human beings that are not affected in social competences (i.e. 
because of some psychiatric or neuropsychiatric illnesses such as autism or 
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schizophrenia) are, on average, able to correctly answer about 28 out of 36 questions of 
this kind (Baron-Cohen et al. 2001). 
The eye, however, does not only transmit information on the state of mind. By 
observing only the ocular area of other co-specifics, we are easily able to infer (with, of 
course, a good level of approximation) their age, their sex, which part of the world is 
attracting their attention at that moment. The eye analogically transmits, in just a few 
moments, information that does not normally find an explicit place during 
conversations. If a man on the street looks at you from a little distance and asks you if 
you know what time the shop in front of you opens, you will not ask him how old he is, 
what shop exactly he means or if the question is explicitly addressed to you, because his 
eyes already give you this information instantly. 
The advantage that the eye has over language in the transmission of  information is its 
speed; the eye is, among other things, a powerful transmitter of information with an 
analog operating system. Man is the primate with the most easily visible sclera: not only 
is it devoid of any pigmentation, but it is also greatly elongated horizontally. These 
differences have led to the hypothesis that man is the only primate in which the 
importance of intraspecific communication through glances is greater than the 
importance of hiding the direction of one’s gaze from predators (which, conversely, has 
prevailed in other primates which have a proportionately smaller and distinctly darker 
sclera) (Kobayashi e Koshima 2001).  
Of course, the digital precision of language is impossible via ocular communication, but 
this union of vagueness and instantaneity that distinguishes ocular communication is 
often particularly suited to the transmission of social messages. When a message is 
emotionally very salient, our eyes, together with the general bodily attitude, usually 
communicate it well before our words. Indeed, our eyes endow it with an exhaustive 
vagueness, which can, however, be derogated from. This derogation is almost always 
lost when it takes the precise and digital form of articulated language. This phenomenon 
is masterfully described by Mary Shelley, in her novel entitled The last man, in the scene 
in which the protagonist must communicate to his sister Perdita that her husband is 
dead: 
 

the words died before I could articulate them; I felt a ghastly smile wrinkle my lips. 
She understood my gesture; again her head fell; again her fingers worked restlessly. 
At last I recovered speech, but my voice terrified her; the hapless girl had 
understood my look, and for worlds she would not that the tale of her heavy 
misery should have been shaped out and confirmed by hard, irrevocable words 
(Chapter XIV). 

 
The body language of the protagonist anticipated the verbal language, making the 
message more bearable and in some aspects still erasable. Words, on the other hand, in 
this case would take on the character of irrevocability. 
Ocular communication allows us to associate another analogic message with our 
linguistic message, whether this is vague or has the precision of geographic coordinates. 
The former can be discordant or concordant with the latter, but the point is that having 
two communication systems that can be used in parallel allows us to modulate messages 
of extreme complexity: a woman can look sternly and tell her two-and-a-half-year-old 
son: «come on, throw it back on the ground» while actually meaning: «I don’t want you 
to throw this object on the ground». 
According to some researchers, the ability to follow the gaze of others is a necessary 
(although not sufficient) prerequisite for the acquisition of words (Gliga et al. 2012). We 
do not share this view: if this were the case people with congenital blindness would 
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never manage to develop language! However, as we will see, although ocular 
communication is not essential for human communication and does not have the same 
role as verbal language, it amplifies the complexity of the messages that can be 
enunciated in the same space of time. One element that seems to clearly indicate its 
importance to us is the fact that we prefer to look at a person’s eyes rather than their 
mouth when they speak. Looking at the speaker’s mouth normally favors the 
phonological decoding of a message, nevertheless, we look longer at the eyes of the 
speakers because the information they give us is more important to us than the phonetic 
accuracy of the message, to infer which we will use contextual information and 
frequently the information obtained from the eyes. 
To support our thesis, we will attempt to illustrate the use of ocular communication in 
children from birth to the completion of the second year of life (§1). In this paragraph 
we will show the importance that eye communication acquires during the first 24 
months of life. In the following paragraphs (§2, §3), however, we will discuss the 
relationship between communication and language by reflecting on two pathologies in 
which ocular communication is compromised: autism and congenital blindness. Both of 
these pathologies are normally associated with delays in language acquisition; yet in both 
cases an almost perfect recovery of the linguistic function is potentially possible. The 
case of autism will then be particularly interesting because it is associated with a 
widespread intolerance towards the ambiguity of communication. Returning to the 
example of the mother who says to her son with a frown «come on, throw it back on 
the ground», the person with autism will probably carry out the linguistic order literally. 
For individuals with autism who develop verbal communication, none of the power and 
digital depth of the message is precluded; but the flexibility of use of words really seems 
lacking. 
We will conclude the article by summing up our argument (§4): ocular communication, 
phylogenetically precedent to linguistic communication, is associated with it, enhancing 
the complexity and flexibility of use of information. Linguistic communication is 
undoubtedly more important for intraspecific cooperation, and is ontogenetically 
independent of it. However, the possibility of using both communication systems favors 
and speeds up language acquisition and also amplifies the ability to process more 
complex messages. Furthermore, it is still favored in some very emotionally salient 
contexts. 
 
 
1. Eye contact and vocal communication during ontogenetic development  
Newborns are extremely sensitive to eye contact. They open their eyes within the first 
20 minutes of life (Lamberg 1981). They are already sensitive to the plays of light on the 
faces they look at between 13 and 168 hours of life (Farroni et al. 2005). Newborns aged 
between 24 and 120 hours prefer to observe faces that have their gaze turned towards 
them rather than faces that are turned away (Farroni et al. 2002; Farroni et al. 2006). 
Newborns around 36 hours old look at a photograph of a person with their eyes open 
longer than that of the same person with their eyes closed (Batki et al. 2000). Between 2 
and 5 days of life they seem to prefer the faces of those who look directly at them to 
those who do not (Farroni et al. 2006; 2002). Furthermore, the newborn’s perception of 
the eyes seems to have a very strong influence on the parental behavior of adults (Woo 
and Schaller 2020). A sudden increase in visual exploration for faces is already present 
between 5 and 7 weeks of life; from 9 to 11 weeks newborns acquire the habit of 
focusing on the eyes of those who speak to them (Haith et al. 1977).  
Intentionality seems to make its entrance into the use of visual communication at 
around 12 months. At 12 months, babies turn their gaze to others to communicate 
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(Liszkowski et al. 2008) and to recognize their intentions (Csibra 2003). At this age, 
children are able to understand that others see things (Moll and Tomasello 2004). Re-
discussing a complex network of experiments, Michael Tomasello showed that the way 
mothers use their gaze with their children to direct attention to objects and their ability 
to develop joint visual focuses with them, greatly accelerate the acquisition of words 
(Tomasello 2008: 140-141). The gaze in this perspective has a dual role: when directed 
to the eyes of the child it attracts their attention, when directed to objects it becomes a 
deictic. A recent study also showed that children who, in the first year of life, tend to 
look at the eyes of others for a greater amount of time will understand more words 
around their first birthday and children who, during the second year of life, tend to look 
longer at the mouths of other speakers will have a more extensive lexicon around their 
second birthday (Koirala et al. 2020).  
The stages of this path towards ocular communication in the first weeks of life appear 
slower than the vocal ones: linguistic sound has in fact had several months’ advantage 
over visual inputs since the baby has already begun the journey towards language 
learning in the mother’s womb. Despite this, the slow start in learning visual 
communication is largely compensated for by the length of time that the acquisition of 
articulated language requires. Visual communication begins after vocal communication 
and can begin to be used to great advantage well before the child begins articulating the 
first sounds.  
Specifically, for example, as early as between the twenty-first and thirty-third week of 
gestation the heartbeat of the fetus increases in response to the mother's voice and 
decreases in response to that of another woman (Kisilevsky et al. 2003). Between the 
thirty-third and forty-first weeks of gestation, the heartbeat of the fetus responds in a 
distinctive way to the mother tongue and not to other languages, but does not show 
characteristic response patterns to the voice of the father or that of a woman other than 
the mother (Kisilevsky et al. 2009). At 36 weeks the fetus is able to distinguish whether 
the mother’s voice comes from a loudspeaker resting on her belly or from her actual 
voice (Hepper, Scott and Shahidullah 1993).  
During the first 5 days of life, newborns are more responsive to human voices than to 
non-linguistic acoustic stimuli (Cheng et al. 2012; Ecklund-Flores and Turkewitz 1996; 
Hutt et al. 1968). They are also sensitive to the emotional inflections of prosody 
regardless of the speaker's gender (Cheng et al. 2012). From 12 to 72 hours of age, they 
open their eyes wider in response to emotionally salient vocalizations emitted by people 
who speak their mother's language compared to other languages (Mastropieri and 
Turkewitz 1999). At the same age the speed of perception is greater when listening to 
vowel sounds of the mother tongue rather than vowel sounds of a foreign language 
(Moon, Lagercrantz and Kuhl 2010). From one to three days babies are able to 
distinguish the sound of their own crying from that of other babies (Dondi, Simion and 
Caltran 1999; Martin and Clarck 1982). From two to four days of life newborns are on 
average more reactive to the voice of the mother than to that of other women (Querleu 
et al. 1983; Hepper, Scott and Shahidullah 1993; Spence and Freeman 1996; Beauchemin 
et al. 2011) and react differently to the normal voice of the mother and to her motherese 
(Hepper, Scott and Shahidullah 1993). From two to five days they are also able to 
segment the sound and distinguish between high and low tones (Winker et al. 2003).  
Around the eighth month of life, babies begin to lose the ability to perceive non-native 
phonetic contrasts (Rivera-Gaxiola et al. 2005) and to perceive those of their own 
language better (Polka et al. 2001). At nine months they are able to keep the most 
frequent words in their memory for two weeks (Jusczyk and Hohne 1997). At 11 
months, they begin to distinguish words by giving priority to segmental information 
rather than suprasegmental and contextual information and this will allow them to 
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recognize a word even if the voice varies in emotional content or if it is pronounced by 
people of different sexes ( Singh et al. 2004).  
Around 12-14 months children are finally able to make the first semantic-lexical 
discriminations (Friederici 2005; Dehaene-Lambertz, Dehaene and Hertz-Pannier 2002). 
This, among other things, improves the ability to phonologically segment words 
pronounced after those recognized semantically (Bortheld et al. 2005). While at 12 
months most children still do not systematically look at the right referent of a word, 
things change at 14 months (Swingley and Aslin 2000). The first words are spoken at 12 
months (Zmarich 2010). At around 16 months, the average vocabulary is about fifty 
words; from 16 to 20 months it expands to about 170 words and from 20 to 24 months 
it soars, reaching 250-300 words, and the production of initially simple, but gradually 
more complex sentences begins (De Boysson-Bardies 2010).  
Of course, this is not an exhaustive picture either of the development of ocular 
communication or of the development of language; however, even in this concise 
formulation, it clearly shows how much more complex and time-consuming the 
acquisition of linguistic competence is. In comparison, the use of the eyes to convey 
information appears simpler and more immediate despite the initial disadvantage of the 
impossibility of beginning its development within the womb. The easier acquisition of 
the ability to gather information from the eyes and the higher transmission speed of 
information make eye contact, at first, a vitally important communication tool which, 
among other things, facilitates the learning of articulated language. As we will see, the 
importance of ocular communication does not, however, transform it into an 
indispensable tool either for the development of language, or for the development of a 
simpler communication skill.  
 
 
2. Eye contact and language in autism 
Autism is a neurodevelopmental disorder that involves deficits in socio-emotional 
reciprocity and repetitive and stereotyped behaviors (APA 2013). In autism, ocular 
communication is markedly compromised; it is the first form of communication to 
show signs of anomalies in autistic symptoms, presenting alterations as early as two 
months of age. The alteration in the search for eye contact is probably linked to more 
general anomalies in visual attention: children who receive a diagnosis of autism at 36 
months, in fact, at as young an age as 2-6 months tend to look into the eyes of the 
communicative partner for less time than typically developing children (Jones and Klin 
2013). The habit of seeking the other’s gaze less will also persist in childhood 
(Papagiannopoulou et al. 2014), adolescence and adulthood (Dalton et al. 2005). It has 
recently been shown that this trend is even present when ocular stimuli are 
unconsciously perceived (Madipakkam et al. 2017). 
Other anomalies of visual attention are associated with this trend, such as, for example, 
the propensity to look at the background area or other details of a social scene for a 
greater amount of time than subjects with typical development, which, in consequence, 
leads to the habit of observing salient elements of the social scene such as the hands and 
faces of speakers for a shorter amount of time (Riby and Handcock et al. 2009). Another 
anomaly of visual attention is the tendency to prefer the vision of non-social rather than 
social stimuli (Gale et al. 2019).  
The difficulty in fixing the reference merits a separate discussion: subjects with autism 
show a marked delay in learning deictic gestures; they use far fewer than subjects with 
typical development at two and three years of age and there is an absence of certain 
types of deictics, such as showing something to one’s interlocutor with the hands, which 
is characteristic of autism and are not observed in subjects with developmental delay 



RIFL (2022) Medcom2020: 106-118 
DOI: 10.4396/202208MC 
__________________________________________________________________________________ 

111 

(Manwaring et al. 2018). They also show deficits and anomalies in the use of others’ gaze 
for reference fixation (Gillespie-Lynch et al. 2013) and it is enormously difficult to 
involve them in triadic interactions with an object because, in addition to following the 
gaze of others less than typically developed subjects, persons with autism are less 
responsive to the attention that others show towards the direction of their gaze (Wang et 
al. 2020). 
All these anomalies in non-linguistic communication will then find their analogous 
counterpart in language. About 25-30% of individuals with autism remain non-verbal 
(Anderson 2007; Norrelgen 2015; Rose 2016; Tager-Flusberg 2013). Almost all the 
others will acquire language late, indeed, in DSM IV, linguistic delay has been included 
among the diagnostic criteria (APA 2011). Moreover, the use of deictic gestures in 
children correlates with the precocity of language acquisition (Ozcaliskan et al. 2016). 
The children with autism who develop language, will have a very distinctive linguistic 
profile. We cannot describe it in detail here (on the subject see Pennisi 2016), but we 
will examine some characteristics that – in our opinion – highlight the importance of 
anomalies in eye contact and the way in which they are subsequently reflected in the 
linguistic-cognitive structure of the subject with autism. 
Let us consider some characteristics of semantics: the first is the difficulty of these 
subjects in acquiring terms that belong to the semantic fields of emotions and of 
intentionality. In the Simon Baron-Cohen test mentioned in the introduction, for 
example, subjects with autism perform significantly less well than the typically 
developed population (Baron-Cohen et al. 2001). In spontaneous narratives, persons 
with autism make much less use of terms that refer to mental and intentional life 
(Baixauli et al. 2016). In their language, they also tend to neglect the use of deictics, 
which are frequently not understood and rarely used (Grozdanić 2019; Pennisi 2019). 
It seems therefore that the habit we have of talking about emotions, seeking 
intentionality and fixing the reference (activities in which the eyes typically play a very 
important role), remain areas of difficulty even for those with autism who develop full 
language. Could we therefore consider the hypothesis that the added value of eye 
contact in the development of these communication skills has its own specific and 
phylogenetically still important peculiarity and that therefore it cannot be completely 
supplanted by language? 
Since autism involves a general deficit of socio-emotional reciprocity, it is possible that 
these anomalies in the linguistic profile are associated with a more general social 
competence, rather than with the anomalies in eye contact associated with it. Intrigued 
therefore by the desire to understand what happens in those who cannot communicate 
with their eyes but have no specific difficulties in socio-emotional reciprocity, we 
decided to study these three phenomena (expression of emotion, search for 
intentionality and fixation of the reference) in subjects affected by congenital blindness. 
 
 
3. Lexicon of emotions, lexicon of intentions and fixation of the reference in 
people with congenital blindness 
Children with congenital blindness often show a delay in the development of some 
social skills: they pass the false belief test late (Green et al. 2004), they recognize 
emotions with greater difficulty than typically developing subjects (Dyck et al. 2004), 
show delays in prelinguistic communication and language (James and Stojanovik 2007) 
and show deficits in pragmatics (Tadić et al. 2010), to give just a few examples. Despite 
this, the acquisition of language seems to fill this gap (Bedny and Saxe 2012), making the 
adult with congenital blindness an individual without particular social deficits (Arioli et 
al. 2020). In spite of the common linguistic delay, people with congenital blindness from 
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adolescence already show a greater ability to speak about emotions than sighted subjects 
of the same verbal age (Dyck et al. 2004). They are also able to fully understand the 
intentions of other speakers (Sak-Wernicka 2015). The deficits in understanding the 
intentionality of others sometimes found in subjects with congenital blindness correlate 
with age and verbal intelligence but not with visual abilities (Pijnacker et al. 2012; see 
Greenaway and Dale 2017 for a discussion). The fixation of the reference does not seem 
to be particularly compromised. It is true that some studies have observed a difficulty in 
acquiring pronouns, associated with a tendency to frequently invert them (Dunlea 1989; 
Fraiberg 1977); however, these are somewhat dated studies, never confirmed by strong 
quantitative data conducted with rigorous scientific methodologies. According to de 
Vaan et al. (2013), the difficulties in the use of deictic terms sometimes encountered are 
mainly related to the impossibility of evaluating one’s position in space with respect to 
all the other elements and not to deficits in the theory of mind: «there» means «in that 
position», but for those who visually lack the spatial coordinates it is much more 
difficult to use this word correctly. Children with congenital blindness use on average 
the same deictic gestures as their sighted peers (Iverson et al. 2000; Iverson and Goldin-
Meadow 2001), although they show some differences in performance (e.g. they use the 
whole palm rather than the index finger for pointing) and use them mainly for objects 
that are in close proximity (Iverson et al. 2000). Therefore, children with congenital 
blindness do not seem to lack the communicative competence of deixis, but simply the 
ability to spatially acquire an allocentric perspective because of their sensory deficit. 
Summing up, children with congenital blindness seem to have a delay in the 
development of the ability to understand the emotions of others, the ability to 
understand the intentions of others, and the full use of reference fixation. However, as 
they grow, they will fully compensate for these deficits. 
 
 
4. Conclusions 
Eye contact is part of a broader body of communication that, in the early stages of life, 
favors and speeds up the acquisition of language. A child who does not have access to 
eye contact with other co-specifics will acquire language later than others. The main 
information conveyed by the eyes are the speaker’s emotions, the speaker’s intentions 
and the object of joint attention. Each of these characteristics can also be acquired 
exclusively through language, in fact, people with congenital blindness can easily 
develop all of these skills, but the absence of eye contact (and other visual information 
from others’ bodies) slows down their acquisition. 
Eye contact is therefore an innate communication tool, easier to acquire than language 
and so developed with relative ease. Although the ability to gather meaningful 
information from the gaze of others improves over time, its development is much faster 
than that of language. Language, however, can compensate for the shortcomings caused 
by a failure to develop the ability to draw meaningful information from the gaze of 
others.  

 
 
 



RIFL (2022) Medcom2020: 106-118 
DOI: 10.4396/202208MC 
__________________________________________________________________________________ 

113 

References  
 

American Psychiatric Association., & American Psychiatric Association. (2011). 
Diagnostic and statistical manual of mental disorders: DSM-IV-TR, American Psychiatric 
Association, Washington, DC.  

American Psychiatric Association., & American Psychiatric Association. (2013). 
Diagnostic and statistical manual of mental disorders: DSM-5. American Psychiatric 
Association, Arlington, VA.  

Anderson, Deborah K., Lord, Catherine, Risi, Susan, DiLavore, Pamela S., Shulman, 
Cory, Thurm, Audrey, Welch, Kathleen and Pickles, Andrew (2007), «Patterns of 
Growth in Verbal Abilities among Children with Autism Spectrum Disorder» in Journal 
of Consulting and Clinical Psychology, 75, no. 4, pp. 594-604. 

Arioli, Maria, Ricciardi, Emiliano and Cattaneo, Zaira (2021), «Social cognition in the 
blind brain: A coordinate‐based meta‐analysis», in Human Brain Mapping, 42(5), pp. 1243-
1256. 

Baixauli, Fortea I., Colomer, Carla, Roselló, Belén, and Miranda, Ana (2016), «Narratives 
of children with high-functioning autism spectrum disorder: A meta-analysis» in Research 
in Developmental Disabilities, 59, 234-254. 

Baron-Cohen, Simon, Jolliffe, Therese, Mortimore, Catherine and Robertson, Mary 
(1997), «Another advanced test of theory of mind: Evidence from very high-functioning 
adults with autism or Asperger Syndrome», in Journal of Child Psychology and Psychiatry, 38, 
n. 7, pp. 813-822. 

Baron‐Cohen, Simon, Wheelwright, Sally, Hill, Jacqueline, Raste, Yogini and Plumb, Ian 
(2001), «The “Reading the Mind in the Eyes” test revised version: A study with normal 
adults, and adults with Asperger syndrome or high‐functioning autism», in Journal of child 
psychology and psychiatry, 42(2), pp. 241-251. 

Batki, Anna, Baron-Cohen, Simon, Wheelwright, Sally, Connellan, Jennifer and 
Ahluwalia, Jag (2000), «Is there an innate gaze module? Evidence from human 
neonates», in Infant Behavior and Development, 23(2), pp. 223-229. 

Beauchemin, Maude, Gonzalez-Frankenberger, Berta, Tremblay, Julie, Vannasing, 
Phetsamone, Martinez-Montes, Eduardo, Belin, Pascal, Beland, Renée, Francoeur, 
Diane, Carceller, Ana-Maria, Wallois, Fabrice and Lassonde, Maryse (2011), «Mother 
and stranger: An electrophysiological study of voice processing in newborns», in Cerebral 
Cortex, 21(8), pp. 1705-1711. 

Bedny, Marina and Saxe, Rebecca (2012), «Insights into the origins of knowledge from 
the cognitive neuroscience of blindness» in Cognitive Neuropsychology, 29(1-2), pp. 56-84. 

Bortfeld, Heather, Morgan, James L., Golinkoff, Roberta M. and Rathbun, Karen 
(2005), «Mommy and me: Familiar names help launch babies into speech-stream 
segmentation», in Psychological Science, 16(4), p. 298. 



RIFL (2022) Medcom2020: 106-118 
DOI: 10.4396/202208MC 
__________________________________________________________________________________ 

114 

Cheng, Yawei, Lee, Shin-Yi, Chen, Hsin-Yu, Wang, Ping-Yao and Decety, Jean (2012), 
«Voice and emotion processing in the human neonatal brain», in Journal of cognitive 
neuroscience, 24 (6), pp. 1411-1419. 

Csibra, Gergely (2003), «Teleological and referential understanding of action in infancy», 
in Philosophical Transactions of the Royal Society of London. Series B: Biological Sciences, 
358(1431), pp. 447-458. 

Dalton, Kim M., Nacewicz, Brendon M., Johnstone, Tom, Schaefer, Hillary S., 
Gernsbacher, Morton Ann, Goldsmith, H. H., Alexander, Andrew L. and Davidson, 
Richard J. (2005), «Gaze fixation and the neural circuitry of face processing in autism», 
in Nature neuroscience, 8(4), pp. 519-526. 

De Boysson-Bardies, Bénédicte (2010), How language comes to children: From birth to two 
years, Mit Press, Cambridge (MA). 

Dehaene-Lambertz, Ghislaine, Dehaene, Stanislas and Hertz-Pannier, Lucie (2002), 
«Functional neuroimaging of speech perception in infants», in Science, 298 (5600), pp. 
2013-2015. 

Dondi, Marco, Simion, Francesca and Caltran, Giovanna (1999), «Can newborns 
discriminate between their own cry and the cry of another newborn infant?», in 
Developmental Psychology, 35 (2), pp. 418-426. 

Dunlea, Anne (1989), Vision and the emergence of meaning: Blind and sighted children’s early 
language. Cambridge University Press, Cambridge. 

Dyck, Murray J., Farrugia, Charles, Shochet, Ian M. and Holmes‐Brown, Martez (2004), 
«Emotion recognition/understanding ability in hearing or vision‐impaired children: do 
sounds, sights, or words make the difference?», in Journal of Child Psychology and Psychiatry, 
45(4), pp. 789-800. 

Ecklund‐Flores, Lisa and Turkewitz, Gerald (1996), «Asymmetric headturning to speech 
and nonspeech in human newborns», in Developmental Psychobiology, 29 (3), pp. 205-217. 

Farroni, Teresa, Csibra, Gergely, Simion, Francesca and Johnson, Mark H. (2002), «Eye 
contact detection in humans from birth», in Proceedings of the National academy of sciences, 
99(14), pp. 9602-9605. 

Farroni, Teresa, Johnson, Mark H., Menon, Enrica, Zulian, Luisa, Faraguna, Dino and 
Csibra, Gergely (2005), «Newborns’ preference for face-relevant stimuli: Effects of 
contrast polarity», in Proceedings of the National Academy of Sciences, 102(47), pp. 17245-
17250. 

Farroni, Teresa, Menon, Enrica and Johnson, Mark H. (2006), «Factors influencing 
newborns’ preference for faces with eye contact», in Journal of Experimental Child 
Psychology, 95(4), p. 298-308. 

Fraiberg, Selma (1977), Insights from the Blind, Souvenir, London. 

Friederici, Angela D. (2005), «Neurophysiological markers of early language acquisition: 
From syllables to sentences», in Trends in Cognitive Sciences, 9 (10), pp. 481-488. 



RIFL (2022) Medcom2020: 106-118 
DOI: 10.4396/202208MC 
__________________________________________________________________________________ 

115 

Gale, Catherine, M., Eikeseth, Svein and Klintwall, Lars (2019), «Children with autism 
show atypical preference for non-social stimuli», in Scientific reports, 9(1), pp. 1-10. 

Galiano, Anna, D’Ervau, Tiphaine and Richard, Alizée (2014), «Précurseurs langagiers 
dans la cécité précoce: revue de littérature et étude de cas», in Enfance, (1), pp. 55-71. 

Gillespie-Lynch, Kristen, Elias, Ryan, Escudero, Paola, Hutman, Ted and Johnson, 
Scott P. (2013), «Atypical gaze following in autism: A comparison of three potential 
mechanisms», in Journal of autism and developmental disorders, 43(12), pp. 2779-2792. 

Gliga, Teodora, Elsabbagh, Mayada, Hudry, Charman K., Johnson, Mark H., and The 
BASIS team (2012), «Gaze following, gaze reading, and word learning in children at risk 
for autism», in Child development, 83(3), pp. 926-938. 

Green, Sarah, Pring, Linda, & Swettenham, John (2004), «An investigation of first‐order 
false belief understanding of children with congenital profound visual impairment», in 
British Journal of Developmental Psychology, 22(1), pp. 1-17. 

Greenaway, Rebecca, and Dale, Naomi, (2017) Congenital Visual Impairment, in 
Cummings, Louise (Ed.), Research in clinical pragmatics, Vol. 11, Springer, Cham. 

Grozdanić, Pamela (2019), «Person-Centred (Deictic) Expressions and Autism», in 
Deixis in language, Deictes 2019 Symposium, 27, University of Rijeka, Croatia. 

Haith, Marshall M., Bergman, Terry and Moore, Michael J. (1977), «Eye contact and 
face scanning in early infancy», in Science, 198(4319), pp. 853-855. 

Hepper, Peter G., Scott, David and Shahidullah, Sara (1993), «Newborn and fetal 
response to maternal voice», in Journal of Reproductive and Infant Psychology, 11 (3), pp. 147-
153. 

Hutt, Corinne, Von Bernuth, Horst, Lenard, H.G., Hutt, S.J. e Prechtl, Heinz F. R. 
(1968), «Habituation in relation to state in the human neonate», in Nature, 220, pp. 618-
620. 

Iverson, Jana M. and Goldin-Meadow, Susan (2001), «The resilience of gesture in talk: 
Gesture in blind speakers and listeners», in Developmental Science, 4(4), pp. 416–422. 

Iverson, Jana M., Tencer, Heather L., Lany, Jill and Goldin-Meadow, Susan (2000), «The 
relation between gesture and speech in congenitally blind and sighted language-
learners», in Journal of Nonverbal Behavior, 24(2), pp. 105–130. 

James, D. M. and Stojanovik, Vesna (2007), «Communication skills in blind children: A 
preliminary investigation», in Child: care, health and development, 33(1), pp. 4-10. 

Johnson, Mark H. (2005), «Subcortical face processing», in Nature Reviews Neuroscience, 
6(10), pp. 766-774. 

Jones, Warren and Klin, Ami (2013), «Attention to eyes is present but in decline in 2–6-
month-old infants later diagnosed with autism», in Nature, 504(7480), pp. 427-431. 



RIFL (2022) Medcom2020: 106-118 
DOI: 10.4396/202208MC 
__________________________________________________________________________________ 

116 

Jusczyk, Peter W., e Hohne, Elizabeth A. (1997), «Infants’ memory for spoken words», 
in Science, 277(5334), p. 1984. 

Kisilevsky, Barbara S., Hains, Sylvia M., Brown, Cecilia A., Lee, Charlotte T., 
Cowperthwaite, B., Stutzman, Sherri Schmidt, Schwansburg, Melissa L., Kang, Lee, Xie, 
Xing, Hefeng, Huang, Haihui, Ye, H.H., Ke, Zhang and Wang, Zengping (2009), «Fetal 
sensitivity to properties of maternal speech and language», in Infant Behavior and 
Development, 32 (1), pp. 59-71. 

Kisilevsky, Barbara S., Hains, Sylvia M., Kang, Lee, Xie, Xing, Hefeng, Huang, Ye, 
H.H., Ke, Zhang, Ke and Wang, Zengping (2003), «Effects of experience on fetal voice 
recognition», in Psychological Science, 14 (3), pp. 220-224. 

Kobayashi, H., Kohshima, S. (2001), «Unique morphology of the human eye and its 
adaptive meaning: comparative studies on external morphology of the primate eye», in 
Journal of human evolution, 40(5), pp. 419-435. 

Koirala, Sanju, Parmaksiz, Deniz, Yuan, Stella Y., Shultz, Sarah, Klin, Ami, Jones, 
Warren, & Edwards, Laura A. (2020), «Visual attention in the first two years of life 
differentially predicts language abilities in children with and without autism spectrum 
disorder», in Journal of Vision, 20(11), pp. 1625-1625. 

Lamberg, B. R. (1981), «Eye opening of the newborn at and up to 20 minutes after 
birth», in Journal of advanced nursing, 6(6), pp. 455-459. 

Liszkowski, Ulf, Albrecht, Konstanze, Carpenter, Malinda and Tomasello, Michael 
(2008), «Infants’ visual and auditory communication when a partner is or is not visually 
attending», in Infant Behavior and Development, 31(2), pp. 157-167. 

Madipakkam, Apoorva Rajiv, Rothkirch, Marcus, Dziobek, Isabel and Sterzer, Philipp 
(2017), «Unconscious avoidance of eye contact in autism spectrum disorder», in Scientific 
reports, 7(1), pp. 1-6. 

Manwaring, Stacy S., Stevens, Ashley L., Mowdood, Alfred and Lackey, Mellanye (2018), 
«A scoping review of deictic gesture use in toddlers with or at-risk for autism spectrum 
disorder», in Autism & Developmental Language Impairments, 3, pp. 1-27. 

Martin, Grace B. and Clark, Russell D. (1982), «Distress crying in neonates: Species and 
peer specificity», in Developmental Psychology, 18 (1), pp. 3-9. 

Mastropieri, Diane e Turkewitz, Gerald (1999), «Prenatal experience and neonatal 
responsiveness to vocal expressions of emotion», in Developmental Psychobiology, 35 (3), pp. 
204-214. 

Moll, Henrike and Tomasello, Michael (2004), «12- and 18-month-olds follow gaze to 
hidden locations», in Developmental Science, 7, F1-F9. 

Moon, Christine, Lagercrantz, Hugo e Kuhl, Patricia K. (2010), «Phonetic learning in 
utero», in The Journal of the Acoustical Society of America, 127 (3), pp. 2017-2017. 

Norrelgen, Fritjof, Fernell, Elisabeth, Eriksson, Mats, Hedvall, Åsa, Persson, Clara, 
Sjölin, Maria, Gillberg, Maria and Kjellmer, Liselotte (2015), «Children with autism 



RIFL (2022) Medcom2020: 106-118 
DOI: 10.4396/202208MC 
__________________________________________________________________________________ 

117 

spectrum disorders who do not develop phrase speech in the preschool years», in 
Autism, 19(8), pp. 934-943. 

Özçalıskan, Seyda, Levine, Susan C., & Goldin-Meadow, Susan (2013), «Gesturing with 
an injured brain: How gesture helps children with early brain injury learn linguistic 
constructions», in Journal of Child Language, 40(1), p. 69. 

Papagiannopoulou, Eleni A., Chitty, Kate M., Hermens, Daniel F., Hickie, Ian B. and 
Lagopoulos, Jim (2014), «A systematic review and meta-analysis of eye-tracking studies 
in children with autism spectrum disorders», in Social neuroscience, 9(6), p. 610-632. 

Pennisi, Paola (2016), Il linguaggio dell’autismo. Studi sulla comunicazione silenziosa e la 
pragmatica delle parole, Il Mulino, Bologna. 

Pennisi, Paola (2019), Personal reference in subjects with autism, in Capone, Alessandro, 
Carapezza, Marco, Lo Piparo, Franco (eds.), Further Advances in Pragmatics and Philosophy. 
Part 2: Theories and Applications, Springer, Cham, pp. 409-434. 

Pijnacker, Judith, Vervloed, Mathijs P. and Steenbergen, Bert (2012), «Pragmatic abilities 
in children with congenital visual impairment: An exploration of non-literal language 
and advanced theory of mind understanding», in Journal of autism and developmental 
disorders, 42(11), pp. 2440-2449. 

Polka, Linda, Colantonio, Connie and Sundara, Megha (2001), «A cross-language 
comparison of /d/--/t/ perception: evidence for a new developmental pattern», in The 
Journal of the Acoustical Society of America, 109, p. 2190. 

Querleu, D., Lefebvre, Titran, M., Renard, X., Morillion, M. e Crepin, G. (1983), 
«Reaction of the newborn infant less than 2 hours after birth to the maternal voice», in 
Journal de gynecologie, obstetrique et biologie de la reproduction, 13 (2), pp. 125-134. 

Riby, Deborah, & Hancock, Peter J. (2009), «Looking at movies and cartoons: 
eye‐tracking evidence from Williams syndrome and autism», in Journal of Intellectual 
Disability Research, 53(2), pp. 169-181. 

Rivera-Gaxiola, Maritza, Silva-Pereyra, Juan, and Kuhl, Patricia K. (2005), «Brain 
potentials to native and non-native speech contrasts in seven- and eleven-month-old 
American infants», in Developmental Science, 8, pp. 162-72 . 

Rose, V., Trembath, D., Keen, D., & Paynter, J. (2016), «The proportion of minimally 
verbal children with autism spectrum disorder in a community‐based early intervention 
programme», in Journal of Intellectual Disability Research, 60(5), pp. 464-477. 

Sak-Wernicka, Jolanta (2016), «Exploring theory of mind use in blind adults during 
natural communication», in Journal of psycholinguistic research, 45(4), pp. 857-869. 

Salva, Orsola Rosa, Farroni, Teresa, Regolin, Lucia, Vallortigara, Giorgio and Johnson, 
Mark Henry (2011), «The evolution of social orienting: evidence from chicks (Gallus 
gallus) and human newborns», in PLoS One, 6(4), e18802. 

Shelley, M. W. (2004), The Last Man, Wordsworth Editions. 



RIFL (2022) Medcom2020: 106-118 
DOI: 10.4396/202208MC 
__________________________________________________________________________________ 

118 

Singh, Leher, Morgan, James and White, Katherine (2004), «Preference and processing: 
the role of speech affect in early speechspoken word recognition», in Journal of Memory 
and Language, 51, pp. 173-89. 

Spence, Melanie J. and Freeman, Mark S. (1996), «Newborn infants prefer the maternal 
low-pass filtered voice, but not the maternal whispered voice», in Infant Behavior and 
Development, 19(2), pp. 199-212. 

Swingley, Daniel and Aslin, Richard N. (2000), «Spoken word recognition and lexical 
representation in very young children», in Cognition, 76, pp. 147-66. 

Tadić, Valerie, Pring, Linda and Dale, Naomi (2010), «Are language and social 
communication intact in children with congenital visual impairment at school age?», in 
Journal of Child Psychology and Psychiatry, 51(6), pp. 696-705. 

Tager‐Flusberg, Helen and Kasari, Connie (2013), «Minimally verbal school‐aged 
children with autism spectrum disorder: The neglected end of the spectrum», in Autism 
research, 6(6), pp. 468-478. 

Tomasello, Michael (2008), Origins of Human Communication, MIT Press, Cambridge 
(MA). 

de Vaan, Gitta, Vervloed, Mathijs P., Knoors, Harry E. T. and Verhoeven, Ludo T. W. 
(2013), «Autism spectrum disorders in people with sensory and intellectual disabilities 
symptom overlap and differentiating characteristics», in Fitzgerald, M., Recent Advances in 
Autism Spectrum Disorders, IntechOpen. 

Wang, Qiandong, Hoi, Sio Pan, Wang, Yuyin, Lam, Cheuk Man, Fang, Fang and Yi, Li 
(2020), «Gaze response to others’ gaze following in children with and without autism», 
in Journal of abnormal psychology, 129(3), p. 320. 

Winkler, István, Kushnerenko, Elena, Horvaath, János, Čeponienė, Rita, Fellman, 
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