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The paper highlights the discrepancy between newborns' communication disability and their successful
performance in social tasks. The author believes that the "blank mind" can only acquire social meanings
by social interaction, it is the only possible way of knowledge acquisition that obeys Nature's laws. There
is no other mechanism of transmitting information about social reality to the "blank mind", which can help
newborns succeed in imitation. In specific, the article discusses: (1) the terms "early imitation" and
"imitation”, showing them as two different phenomena of mirror actions in, respectively, newborns and
infants (at 8-12 month-olds); (2) the lack of evidence on matching in studies may show that experiments on
"early imitation" did not consider emotional arousal as an independent variable of their research; (3) the
problem of Primary Data Entry (PDE), how a "blank mind" acquires the first social meanings to initiate
knowledge acquisition.
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INTRODUCTION

Cognitive, emotional and social development require the ability to categorize and associate the social
reality. The growing empirical evidence shows that social cognition is not reducible to the sum of individual
cognitive mechanisms and their interactions are something more than a context for social cognition: they
can complement and even replace individual mechanisms (De Jaegher et al., 2010). The individual learns
behaviors through entrainment, imitation, emotional contagion and interactional synchrony and cannot be
therefore dissociated from society during the first months of life (Keromnes et al., 2019). Over four recent
decades the phenomenon of imitation in newborns was discussed from two opposite approaches. They are
both plausible because the literature contains both empirical results that are not consistent with one another
and data that are consistent but can be interpreted in different ways (Jones, 2009). A noticeably number of
studies have posted that neonates are able to imitate a specific range of simple behaviors (Meltzoff 2005).
"There is strong evidence that neonates imitate previously unseen behaviors (Simpson et al., 2014, p. 2)".
From the other hand, growing opposite data proposed that the ability to imitate the behaviors of others is
not present at birth, but instead appears much later. There are three main arguments against the phenomenon
of imitation in newborns: (a) the imitation in neonates is not well supported by evidence (it is not always
replicable) and it does not evidently occur in all experiments (Anisfeld, 2005; Jones, 2009; Jones, 2016;
Vincini et al., 2017); (b) the correspondence problem, i.e., it is not clear how newborns could be enough
aware of their own movements and how these map onto the movements of others (Jones, 2009; Jones,
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2016); (c) emotional sharing increases infants' actions therefore mirroring an action may be just a by-
product of the action itself (Anisfeld, 2005; Jones, 2009; Vincini et al., 2017) for this reason imitation
advocates should agree that tongue protrusion is also an emotional response in addition to being an imitation
(Vincini et al., 2017). The latter argument proposes that the pure imitation can be observed when it is
separated from emotional arousal. Therefore from these perspectives, this phenomenon is not imitation but
a random match between a behavior that the neonates find curious to watch and the behavior that the
newborns produce when they are watching something unusual (Jones, 2016).

PROBLEM OF THE TERM “IMITATION” IN NEWBORNS

The founders of this discussion Meltzoff and Moore (1977) initiated their famous work with the
following thought: 'Piaget and other students of developmental psychology consider the imitation of facial
gestures to be a landmark achievement in infant development. Infants are thought to pass this milestone at
approximately 8 to 12 months of age. Infants younger than this have been postulated to lack the perceptual-
cognitive sophistication necessary to match a gesture of their own which they cannot see [Piaget,1963]
(Meltzoff and Moore, 1977, p.75)". In this introduction to their findings, the authors defined that the core
feature of imitation is "perceptual-cognitive sophistication necessary to match a gesture of their own". And
that this infants' ability occurs at the age of 8- to 12-months. The latter standpoint is consistent with
empirical data, common sense and modern usage of the term "imitation".

The generally used concept of imitation is defined in various ways, very similar at their core: 'the
process of copying the behavior of another person, group, or object, intentionally or unintentionally (APA
Dictionary of Psychology, 2020)". This definition links an observer with social meanings, i.e., an observer
is required to categorize social reality by operating with social phenomena (at least with social meanings
of self and others, meaning of copying etc.) and therefore can reproduce the topography of both transitive
and intransitive actions (Ray and Heyes, 2011).

Growing empirical data and common sense suppose that newborns are not able to understand meanings
of social reality on their own in such an extent to be able to categorize social surrounding and to repeat
behavior of others on their own (Danilov, 2020c). This could be the reason why in their article the authors
also introduced another term of the observed phenomenon calling it "early imitation" (they use it also in
subsequents articles Meltzoft and Moore (1983) combining the two concepts). 'This early imitation might
be based on an innate releasing mechanism (Meltzoff and Moore, 1977, p. 77)', and 'by our account even
this early imitation involves active matching to an environmentally provided target or "model" (Meltzoff
and Moore, 1983, p. 708)". It seems that the context of the usage of these two terms in the articles implied
different meanings for the notion of "early imitation" than to the notion of "imitation". It seems that at the
moment of establishing the term defining the phenomenon, the authors meant ahead another meaning for
the phenomenon itself than the concept of the imitation.

Many researchers, such as Simpson et al. (2014), Jones (2016), emphasized the difference between the
observed phenomenon and the term imitation, and that the term imitation should be applied for behaviors
that engage awareness of both the goals and means of the pattern (Xavier, J., et al., 2013). At the same time,
the term "early imitation" evolved in “neonatal imitation” (Meltzoff and Moore, 1997; Ray and Heyes,
2011; Nagy et al., 2013; Oostenbroek et al., 2016) — i.e., "neonatal imitation" which 'refers to the ability of
infants to match others’ actions in the first four weeks of life (Simpson et al., 2014, p.3)' — and "newborn
imitation" (Jones, 2016). The notion has thus acquired an unusually broad meaning and even in some recent
articles, the different terms "early imitation” and "neonate imitation" (or newborn) have been applied to the
phenomenon at the same time together. It is important to note that semantically "early imitation" can mean
ancient, and/or initial, and/or prior, and/or primitive, etc etc which do not signify just the pure imitation. In
contrast, the term “neonatal imitation” (or newborn) means imitation in an infant who is younger than four
weeks old.
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MIRRORING MOVEMENTS ARE CAUSED BY EMOTIONAL AROUSAL

The term establishes an approach to the study of the phenomenon. The current article highlights the
operational definition of the phenomenon and from now on it suggests to use the term "early imitation"
because a correct definition of the phenomenon is important for establishing 'the primary empirical question
that should be investigated (Vincini et al., 2017, p.3)'. Unfortunately this new notion of "early imitation" is
still undefined meanwhile experiments on the phenomenon have been conducted anyway during the last
40 years. The operational definition requires both a semantic competence to differentiate the meaning of a
word in modern usage and a correct analysis of relevant empirical data on the modality of this phenomenon.
While the appearance of "early imitations" is questioned due to their unstable manifestations in experiments
— tongue protrusion is probably only one convincingly reliable finding (Jones, 2016). Evidence that
newborns are able to imitate a range of facial gestures seemingly provides the foundation for a weak of the
stimulus argument to this conclusion (Chomsky, 1975). Probably, evidence that newborns are able to
imitate a range of facial gestures is limited due to the fact that studies on imitation were focused on finding
another phenomenon instead of the one they named "early imitation". The discrepancy between the
phenomenon and its term seems to provide the foundation for a weak of the stimulus argument to this
conclusion (about the ability to mirror actions in newborns), but not an absence of the phenomenon itself.
Further research is needed to develop a clear definition. In the meantime the current article highlights the
core features and purpose of the phenomenon of "early imitation" which is aimed at the categorization and
association of social reality in newborns without their ability to purposely imitate (ability to the 'perceptual-
cognitive sophistication necessary to match a gesture of their own'). It is possible that current findings
indicate only some of the properties of the phenomenon called "early imitation", and future research will
obtain more consistent results and show other features of it, applying the proper definition. Finally, the
current paper supports the statement that imitation contributes to recognition of the visual similarity at the
age of 8- to 12-months. The phenomenon of mirroring movements observed in newborns is a manifestation
of another phenomenon with different modality caused by emotional arousal. Newborns are required to
begin social interaction even before they would be able to develop their own ability to communicate —
which will happen later at around 8- to 12-months. This is because they need to operate with already a
minimum set of social meanings before they begin to communicate. Therefore the appearance of such social
learning can be seen and should be seen in their behavior from the very beginning. The above arguments
pose a problem of primary data entry, the author also believes that the correspondence problem is reducible
to this universal problem of primary data entry.

PROBLEM OF PRIMARY DATA ENTRY

Understanding social reality is essential for individuals to perform immediate reactions and strategic
planning in an environment with quickly changing elements (Danilov, in press). Brains provide an
evolutionary advantage for survival by allowing individuals to extract modules of information that bear
predictions (Prochazkova and Kret, 2017; Adolphs, 2001). The latter is grounded on the ability of capturing
mental states of other individuals promoting social cooperation and competition (Danilov, 2020b). The
appearance of communication requires a shared understanding of the signal’s meaning (i.e., uses) within a
particular context among a community of users (Wittgenstein, 1973). Acquisition of knowledge implies
some initial data, because new knowledge can be assimilated based on the discovery of new key
relationships between cause and effect within the previous knowledge, and/or opening links between
elements of initial knowledge and new information domains. This means that primary knowledge is crucial
for the initial stages of cognitive development and even for assimilation of simple social tasks. On the other
side at the initial stages of the development infants are not able to communicate with caregivers effectively
enough to acquire first social phenomena on their own (there is no evidence of any communication at initial
stages). At the same time they are able anyway to successfully perform their social tasks and assimilate
social knowledge on their own. Categorization of social reality by newborns requires primary data entry,
considering (i) the minimum set of social knowledge needed from the birth to begin cognitive development,
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and (i1) the presence of thousands different linguistic communities with their specific social reality.
(Danilov and Mihailova, 2019). The problem of PDE can be divided into three sub-questions:

(Q1) The reality represents to the mind an infinite amount of objects which can be reduced to only one
phenomena just in a thought experiment. In reality, the mind relates at least decades of phenomena which
appear to the mind at the same time through many stimuli. How can the "blank mind" distinguish different
stimuli to properly combine them in relation to different objects?

(Q2) How can a newborn take into account only one phenomenon from reality, distinguishing it from
others if he/she doesn’t know no ones? How can a newborn understand that reality is a compound of
phenomena and not a united and unique entity? The ability to intuit the only one phenomenon from many
others needs an ability to categorize reality, which needs initial knowledge on it.

(Q3) The meaning of the phenomenon can differ in different communities. While maintaining the
stability of the phenomenon's meaning within the community is vital for the stable existence of the
phenomena and communication within community. How can the "blank mind" highlight different
phenomena with certain meanings which are similar with its general meaning in these community.

This PDE problem challenges our knowledge on modalities of social interaction.

DISCUSSION

There are a few comments for a discussion about early imitation:

a) Imitation is the ground of associative learning in infants, where visual input is probably the
core. At the same time, it is widely argued that language and emotional expression in infants
with congenital Visual impairment (VI) is not delayed from their unimpaired peers at the first
year of life (Danilov, 2020a). Infants with VI are able to associate first words at the period of
neurological development which is not significantly different with their non-disabled peers
(Perez-Pereira and Conti-Ramsden, 1999). Among children with VI, the initial stages of their
mental development follow the same trajectory as in unimpaired children.

b) Newborns also demonstrate other social achievements: such as preference of faces and even
race, which are not consistent with their cognitive and communicative abilities.

c) The mentioned above discrepancy in results (the lack of evidence on matching) is probably
because studies on "early imitation" did not consider emotional arousal as an independent
variable of their research. If studies conducted their experiments under two different conditions
comparing their results with the baseline without emotional arousal, they would have probably
obtained more consistent outcomes.

CONCLUSIONS

The opinion article discusses the terms “imitation” and “early imitation” studying cognitive
development in organisms at the Stages 0-3 (Model of hierarchical complexity by Commons) or
Sensorimotor (Stage of Cognitive development by Piaget). The paper highlights the problem of the
discrepancy between newborns’ communication disability and their successful performance in social tasks.
The author believes that the "blank mind" can only acquire social meanings by social interaction; it is the
only possible way of knowledge assimilation that obeys laws of Nature (Danilov, 2020¢). There is no any
other mechanism of transmitting information on social reality to the “blank mind” which can help newborns
succeed in imitation. The article shows that:

1. There are two different phenomena of mirror actions in newborns and infants: early imitation
(in newborns) and imitation (in infants at 8-12 month-olds). Imitation appears at approximately
8 to 12 months (Piaget, 1963; Jones, 2016; Vincini et al., 2017). 'Infants younger than this have
been postulated to lack the perceptual-cognitive sophistication necessary to match a gesture of
their own which they cannot see [Piaget,1963] (Meltzoff and Moore, 1977, p.75)' The paper
suggests intending mirror actions in newborns as “early imitation” (Meltzoff and Moore, 1977)
because these actions are entirely different processes from imitation. Early imitation is aimed
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at the categorization and association of social reality in newborns without their ability to
purposely imitate, ability to the 'perceptual-cognitive sophistication necessary to match a
gesture of their own (Meltzoff and Moore,1977)'.

ii.  This new notion of early imitation is still undefined meanwhile experiments on the
phenomenon have been conducted anyway during the last 40 years. The author believes that
researchers obtained different results due to the impurity of the term's definition. The
operational definition requires both a semantic competence to differentiate the meaning of a
word in modern usage and a correct analysis of relevant empirical data on the modality of this
phenomenon.

iii.  More research needs to define this phenomenon of early imitation. It is possible that current
findings indicate only some of the properties of the phenomenon called early imitation, and
future research will obtain more consistent results and show other features of it, applying the
proper definition.

iv.  There is a new direction for the research on early imitation in newborns. The mentioned above
discrepancy in results (the lack of evidence on matching) is probably because studies on "early
imitation" did not consider emotional arousal as an independent variable of their research. If
studies conducted their experiments under two difterent conditions comparing their results with
the baseline without emotional arousal, they would have probably obtained more consistent
outcomes.

v.  The phenomenon of early imitation highlights the problem of Primary Data Entry (PDE): how
a "blank mind" acquires the first social meanings to initiate knowledge acquisition.
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