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According to the generally accepted Stern-Vygotsky paradigm, preverbal infants, while
learning words, first learn concepts and names (phonetic complexes) separately. And then, in
the second year of life, they associate the learned names with concepts, forming words “name +
meaning (concept)”. However, recent studies show that 6-month-old infants already know
some common words, such as banana, mouth, and hand, indicating that they understand their
referential uses. These and other results indicate that infants develop the associated pairs of
“name + concept” from a very early age. This clearly contradicts the generally accepted para-
digm. To explain how early words appear in infants, this article introduces a hypothesis,
which states the innateness of the dual structure of the referential word in infants: “the sound
template of the name + the conceptual template of the meaning”, in which the name and the
meaning are initially connected. As infants accrue speech experience, this structure is trans-
formed into a referential word in two stages. First, by using the name template, infants isolate
a specific name in an adult's phrase and form a specific word with an unknown meaning: “the
specific name + the meaning template”, and then, based on the referents of this word suggest-
ed by adults, infants form its meaning, thereby obtaining a referential word, that is, “the spe-
cific name + the specific meaning”.

Keywords: innate knowledge, word structure, 6-month-old infant, referential words,
referential relation

Language is sound with a meaning.
Aristotle

1. Introduction. The generally accepted paradigm
of the child's vocabulary formation

The widely accepted paradigm in the 20th century (Vygotsky 1986, chap.
3,4; Leddon et al. 2011) states that learn a new word, an infant must be able
to perform at least three operations: a) select the sound form (phonetic com-
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plex, hereafter referred to as the name) from the current flow of speech and
store it in its memory, b) select the object corresponding to this name in the
array of visible objects, and c) establish a referential relationship between the
name and the object. And then, through repeated operations, the infant se-
lects a concept stored in its memory that corresponds to the referents of the
word and makes this concept the meaning of the word. As a result, a new
word appears in the infant's memory — the pair “name (phonetic complex)
+ meaning (concept)”.

Clearly, the three listed operations present great difficulties for the child.
Therefore, until very recently, researchers were convinced that the child's
acquisition and understanding of words were possible only in the second
year of life.

2. Linguistic knowledge of 6-month-old infants

However, over the past 15—20 years, some research results have appea-
red that contradict these ideas. Thus, Bergelson and Swingley (2012) obtai-
ned a completely unexpected result. It was found that as early as the age of 6
months, infants understand common words denoting foods and body parts.
Thus, hearing from their mother the phrase Look at the banana!, infants
choose with their eyes “banana” in the paired picture “banana — hair” or in
a table scene with a banana, cookies, juice, and milk. Since the test pictures
presented objects in different positions, and the study itself did not include
any preliminary training, it follows that 6-month-old infants learn referential
words based on their everyday experience. In what follows, we will call
“referential words” nouns that name objects, making them their referents in
accordance with their meaning.

Another unexpected result showed that sequential naming of a set of ob-
jects with a pseudo-word encourages infants to form a category of these ob-
jects. For example, in the experiment conducted by Fulkerson and Waxman
(2007), 6-month-old infants were presented sequentially with eight images of
objects from one category (eight images of dinosaurs). Each image was ac-
companied by two sequentially pronounced phrases with the pseudo-noun
toma: Look at the toma! Do you see the toma? Then, all infants were presented
with two test images in complete silence: another image of a dinosaur (the
previous category) and an image of a fish (the new category). Infants looked
much longer at the new object, the fish, demonstrating a robust preference
for novelty. In the next experiment, each image was accompanied not by
phrases but by a sequence of pure sound tones that exactly matched the
phrases in average frequency, amplitude, duration, and length of pauses. In
this case, when presented with test images (a dinosaur and a fish), infants
did not show a preference for either of them. Therefore, the authors con-
clude, the pseudo-noun forma, when naming dinosaurs, contributes to the
formation of the dinosaur category in 6-month-old infants, while monopho-
nic sounds do not. Note that the authors assume by default that infants can
extract the pseudo-word toma from the phrases they hear. Without going
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into this issue any further, we refer to Shukla et al. (2011), who have shown
that in some cases 6-month-old infants already know how to do this (see be-
low for more details). Here, the importance of using a pseudo-noun in a na-
ming phrase should be noted. As an earlier experiment (Waxman and Mar-
kow 1995) showed, if 12-month-olds heard the phrase Do you see what's
here?, which did not contain a pseudo-noun, the category was not formed.

The immediate goal of this article is to explain both of the aforementio-
ned linguistic phenomena: the emergence of referential words in infants and
the formation of object categories prompted by an arbitrary pseudo-word.

Importantly, the aforementioned research, as well as some other experi-
ments, has shown, directly or indirectly, that the infant’s relation between a
word and an object contains the most important features of a referential rela-
tion that does not arise as a result of repetitions, but on semantic grounds.
For example, according to Friedrich and Friederici (2011), the connection
between a word and identical objects in 6-month-old infants is established
very quickly, sometimes after only four or five repetitions. In addition, the
use of the event-related potential method (ERPs) revealed the presence of
semantic priming in infants. The component of the brain potential associated
with the event, known as the N400, indicated the semantic consistency of the
word with the expected referent. Therefore, this connection is clearly not
associative (the latter is formed much more slowly and purely statistically).

Taken together, the data accumulated to date indicate that 6-month-old
infants have a good understanding of the mechanism of reference, i.e., they
have full-fledged referential words and understand that others use words to
realize their communicative and referential intentions (Vouloumanos et al.
2014; Neff and Martin 2023; Foushee, Srinivasan 2024).

To complete the picture, note some other recently found facts about in-
fants” innate knowledge and early development. First, it is the striking abil-
ity of newborn infants to divide words (phonetic complexes) into “lexical”
or meaningful words (sound forms of nouns, adjectives, adverbs and verbs)
and “grammatical” or function words (sound forms of prepositions, con-
junctions, pronouns, articles, etc.) (Shi et al. 1999; Shi and Werker 2003). It
must be emphasized that this ability is universal and not related to the in-
fant's prenatal speech experience (the mothers of half of the infants who ca-
tegorically distinguished between types of English words in the experiment
did not speak English). As has been shown, newborns base this division ex-
clusively on the acoustic and phonological characteristics of sound complex-
es. Note that it is not about infants being able to isolate words from natural
speech and then divide them into two classes. It is only argued that when
infants are presented with individual words, they can categorically distin-
guish between lexical and grammatical words. In our discussion, we will
assume that infants have an acoustic-phonological template for lexical
words, primarily for names (phonetic complexes of nouns).

A natural question arises: why should a newborn infant know that the
word it hears is lexical and has a meaning by means of which it relates to
some objects, its referents? After all, the infant cannot yet isolate this heard
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word from the flow of speech, nor find the referent of this word in the visi-
ble environment, nor, finally, learn its meaning. Some authors believe that
this ability can help infants master the grammatical categories and syntactic
structure of their native language in the future. In our opinion, this ability is
caused by another, more urgent need. From birth, infants aim to learn the
referential function of lexical words. And they master this complex skill
gradually and in stages, as various brain structures (sensory, attention,
memory, etc.) mature and experience (cognitive, speech, etc.) accumulates.
For example, they may routinely encounter the simplest referential situa-
tions, when a word is pronounced separately, outside of a phrase, and there
are one or two immediately observed candidate objects for the referent of the
spoken word. In such situations, the infant can already practice the ope-
rations of linking a word with a referent and storing this pair in its memory,
identifying the referent (choosing it from two objects), etc. (see the discus-
sion of Saksida and Langus’s (2024) article below).

This hypothesis is supported, though indirectly, by the results of another
experiment: from 6 months onwards, infants prefer to listen to lexical words,
i.e.,, names, rather than grammatical words (Shi and Werker 2003). The au-
thors see the reason for this in the fact that lexical words are usually more
noticeable and interesting in their acoustic and phonological forms than
grammatical words. We believe that the reason is different: infants strive to
maximally expand their initial lexicon of referential words, which they have
already developed by 6 months, and therefore focus their attention primarily
on lexical words. This tendency is confirmed by MacKenzie et al. (2012),
who have shown that 12-month-old infants strive to associate lexical, but not
grammatical words, with new objects.

Another innate property is infants” priority attention to native speech. As
has recently become known, infants from birth demonstrate a species-
specific preference for listening to the speech of others as opposed to other
equally complex, but non-speech sound stimuli (Vouloumanos et al. 2010).
Researchers explain this phenomenon in different ways. It seems natural to
think that the reason for this attention is in infants” a priori knowledge of the
referential function of lexical words.

3. The linguistic knowledge of 4-month-old infants

Although the remarkable success of 6-month-old infants in acquiring
referential words is undeniable, it appears that the first very distinct stage of
referential knowledge acquisition begins as early as 4 months. For example,
a study by Marno et al. (2015) showed that 4-month-old infants are already
aware of the referential function of the noun phrase and expect to see its ref-
erent. In Experiment 1, infants were shown 24 video clips. In the first 8 vi-
deos, they saw a woman’s face on the display, who said: Ciao bambina! Guar-
dal A gabato! (Hello, baby! Look! A gabato! (pseudo-word) and then looked
away to the left or right side of the screen. Then the face disappeared from
the display, and immediately an object appeared in the direction of the wo-
man's gaze. In the next 8 videos, the infants heard reversed speech, and in
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the last 8 videos, they did not hear any sounds and saw only the movement
of the speaker’s lips. The infants found the referent significantly faster in the
normal speech conditions than in the reversed speech or no speech condi-
tions. In another experiment, it was shown that the speaker's gaze directed
at the place where the referent appears is the second necessary condition
(along with normal speech) for rapid referent detection. Thus, already at
4 months, the infant knows that a phrase containing a pseudo-noun names a
referent and that to find it in the surrounding space, it is necessary to track
the direction of the speaker's gaze.

Impressive evidence of early acquisition of referential properties of lexi-
cal words by infants has been obtained by Saksida and Langus (2024). So-
mewhat simplified, their Experiment 1 can be described as follows. 4-month-
old infants were given a series of trials. Each trial began with a familiariza-
tion phase (900 ms) during which the infants were shown one of 8 black-
and-white 2D figures like Tetris figures: “L”, “T”, etc., and during the de-
monstration, a word was pronounced — one of 8 disyllabic Italian pseudo-
words (nupi, zeno, vuda, etc.). For example, the figure L and the pseudo-word
nupi were given, and, after a pause of 1200 ms (blank screen), there followed
a test phase in which the infants saw two figures: the previously shown L
and a new one, for example, T, and they heard a pseudo-word that put them
in a situation of referential uncertainty. In the first version of the test, the
previously said word nupi was heard. On hearing this word, the infants cho-
se the familiar figure L (they looked at it significantly longer). In the second
version of the test, the infants heard the new word zeno. In this case, they
chose the new figure T with their gaze. Thus, in both cases, they found the
correct referent of the word. Similar tests with sine-wave speech, preserving
the temporal structure, frequency, and amplitude variations of the original
language stimuli while making the words unintelligible, did not produce
such effects.

The presented results can be explained as follows. At the stage of famil-
iarization, infants established a prereferential connection “+” between the
word nupi and the visible object L, i.e., they formed a referent, a pair: “name
nupi + object L (its mental representation)” and saved it in their memory.
Therefore, when they saw two objects, L and T, in the first version of the test
and heard the name nupi, the representation of object L was spontaneously
activated in their mind by this name, and they began to look at it (activation
of the name nupi in the mind automatically activated object L). When, in the
second version of the test, infants, seeing the same two objects, heard a new
pseudo-word, zeno, they did not establish a connection “+” between this word
and object L, since, as can be assumed, the sight of this object activated its
name nupi in their mind, and an object cannot have a second name (a priori
referential knowledge). But the sight of the second object T did not activate
any name in their memory, so it is an unnamed object, and the word zeno
can refer to it. Therefore, the infants chose the object T for zeno and formed
the referent of the new word — the pair “name zeno + object T”.
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From this analysis, it follows that the connection “+” has many features
of a referential relation, linking a name and a referent. This connection a) ari-
ses after a single presentation of the pair “object—name” (it does not require
repetitions and does not depend on them as an associative connection does)!
and is retained in the infant’s memory for more than 1200 ms — the duration
of the interval between the stages of familiarization and testing; b) cannot be
between an object and two different names (the property of separateness of
the referents of different words); c) is bidirectional: activation of the name
(its sound) in the infant's mind automatically activates the representation of
its referent, and vice versa.

It can be assumed that the relation “+” forms protowords in 4-month-old
infants. To become a referential relation, it only needs to acquire the feature
of semantic correspondence: “the referent's properties correspond to the
meaning of the name” (Friedrich and Friederici 2017). It can be assumed that
this feature is in the process of formation. According to Friedrich and Friede-
rici (2011), the words of 6-month-old infants already have a referential rela-
tion. This is demonstrated by the semantic priming effect as observed in the
N400 component of the brain potential. However, this priming effect occurs
with a delay compared to a similar effect in 14-month-old children. This de-
lay may be caused by the general factors of infant brain maturation, in parti-
cular, the stabilization of declarative memory structures (they ensure rapid —
after one or several presentations — preservation of the “name + object” con-
nection), and semantic priming interacts with declarative memory struc-
tures. At this time, the rapid formation of declarative memory begins: in 6-
month-old infants, the “name + object” pairs are largely preserved after 1 day
(Ibid.), while in 4-month-old infants they are not (which is what caused the
short pause of 1200 ms between the familiarization and test phases); for a ge-
neral overview, see Parise and Csibra (2012).

To conclude this brief survey, another manifestation of innate linguistic
knowledge and abilities in 4-month-old infants should be mentioned: they
already show the ability to form categories of named objects (Ferry et al.
2010), noted above in 6-month-old infants. Recall that the relationship be-
tween the name and the objects is of a linguistic (not associative) nature
(Saksida and Langus 2024). An additional argument in favour of this claim is
given by Novack et al. (2021): it has been shown that the same categorical
effect is characteristic of the human language of a different modality, not
speech, but gesture. Namely, the same categorization occurs in 4-month-old
English-speaking hearing infants who are not familiar with sign languages.
In a similar experiment, naming in speech (Look at the toma! Do you see the
toma?) is replaced by its equivalent in American sign language, ASL, using a
pseudo-sign (noun) instead of the word toma. If, however, only a pointing
gesture and a glance are used instead of a gestural name, then categorization
does not occur.

1 This corresponds to everyday situations of speech use, when repeated coincidences
of a spoken word and its visible referent is very rare.
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4. Referential words

As noted above, the most important property of a referential word is its
ability to have referents. The referent of a word is an object whose specific
properties correspond to the general properties of the word's meaning (Ly-
ons 1968, chap. 9; Koshelev 2019, pp. 36 —39; Koshelev 2020, pp. 48—52). In
this case, a referential relationship is established between the word and the
object, and the object becomes the referent of the word, while the word be-
comes the name of the object. In psychophysiological terms, the referential
relationship may be described as follows. On the one hand, the perception of
a familiar word in a phrase automatically entails the activation of its mea-
ning in the listener's mind (the typical shape and function of the referent, see
below), and the desire to find its referent. On the other hand, the perception
of a familiar object entails the activation (internal sounding) of its name, and
then its meaning, i.e., the activation of the word. This bidirectionality of the
referential relationship distinguishes it from the associative relationship
(Kabdebon and Dehaene-Lambertz 2019). As has been shown by Saksida
and Langus (2024), this bidirectionality is demonstrated already by 4-month-
old infants.

To sum up, to a native speaker, the visible world is a set of objects with
names, i.e., referents. It's just that the names of some objects are unknown.
Similarly, in the world of sounds, phonetic complexes are not names but
words — names with meanings and referents.

There is experimental evidence to support this claim. Native speakers
spontaneously activate the names of objects they know when perceiving
them (Meyer et al. 2007). The same is true for one-and-a-half-year-old child-
ren (Mani and Plunkett 2010). A similar effect was indirectly confirmed for
12-month-old infants by Gliga et al. (2010). Finally, Twomey and Westermann
(2017) provide data that allow for the presence of this effect in 10-month-old
infants. On the other hand, the meaning of a perceived word is activated in
the listener’s mind and is manifested, in particular, in the effect of semantic
priming, i.e., in the consistency of the properties of the observed candidate
referent with this meaning. This effect was found in adults (Noorman et al.
2018; Ostarek and Huettig 2017), as well as in 12-, 9-, and 6-month-old in-
fants (Friedrich and Friederici 2010; 2011; Parise and Csibra 2012).

Another important property of a referent is that it cannot have a second
name. In other words, the referent classes of different words are strictly se-
parate.

Now, a few remarks about the meaning of the referent word. Its main
lexical component is the basic-level concept, or, in short, the basic concept.
The notion of basic concept emerged in the line of research conducted by
Rosch et al. (1976), Mervis and Rosch (1981), Mervis (1987), Lakoff (1987),
and others, and is illustrated by a generic term: “dog”, “tree”, “cup”, “chair”,
etc. This is the “middle” level of classification (“animals” — “dog” — “fox ter-
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rier”). It is called basic because, as noted by Rosch et al. (1976), basic con-
cepts, among other things, are the first to be learned by children and the first
to receive names and enter the child’s language. Besides, interactions with
different members of a basic category are physically similar.

Lakoff (1987, p. 36) gives the following general definition of a basic con-
cept:

(1) Basic concept = overall shape of category members — typical physical in-
teraction with them.

However, Mervis’s (1987) definition seems to be much more adequate:

(2) Basic concept = overall shape of category members — their typical func-
tion.

(2a) Basic concept CUP = overall shape of cup — “used for drinking hot
drinks”.

Here the overall shape is an external characteristic, which we will inter-
pret as a complete spatial volume (later it is presented to the child as a set of
parts, or elementary volumes?’; for a cup, this is a set of the bottom, walls and
handle), and the function is a purely internal characteristic as the result of
typical physical interaction with objects.

Becoming the lexical meaning of a word, the basic concept defines the
class of its referents, i.e., the class of objects whose properties correspond to
the meaning of the word. Individual objects (their mental representations)
have the same structure (“shape —function”). Thus, in a typical case, the ex-
pression “the properties of an object correspond to the meaning of a word”
means that the object’s shape corresponds to the overall shape of the refe-
rents, and its function corresponds to their typical function.

Children learn the overall shape of referents much faster than their func-
tion. For example, a two-year-old child can call a round piggy bank or a
round candle a ball, without yet distinguishing their functions. Some cogni-
tive and linguistic data indicate that a close connection between the name
and the shape of referent objects appears very early. From 18 months, chil-
dren believe that objects of the same shape should have the same name.
Therefore, they extend the name they know to new objects of the same shape
(Landau et al. 1988; Samuelson and Smith 1999; Noorman et al. 2018). At the
same time, children also know that objects of different shapes should have
different names (Dewar and Xu 2007).

Children's slower comprehension of the function of referents is due to
the need to take into account the situational contexts of their typical use.
However, the functional component also manifests itself from a very early

1 The shape of an object is usually defined either as an integral ("holistic") volume, or
as a configuration of several of its parts — elementary volumes (Pereira and Smith,
2009, p. 68).
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age and is always present in the infant’s representations of both objects and
basic categories, and therefore must be taken into account (on the role of
shape and function in categorization, see, for example, Booth et al. (2010);
Ware and Booth, (2010)). According to Bergelson and Aslin (2017), 6-month-
old infants were much more confident in recognizing the referent — for ex-
ample, a banana — in paired object pictures if the second object (for exam-
ple, hair) belonged to another functional area (not food, but body parts).

5. Inconsistency with the generally accepted paradigm
of word formation by infants

To explain the emergence of referential words in 6-month-old infants,
one cannot use the generally accepted paradigm, moving its onset to a sig-
nificantly earlier age. True, at this age, infants are already able to isolate a
name (phonetic complex) from a prosodically organized continuous phrase
(Shukla et al. 2011). But this name does not receive the status of an in-
dependent sound complex (it is not stored in the infant's memory by itself).
As Shukla et al. (2011) emphasize, infants isolate a name if it is on the border
of the prosodic structure of a phrase, and simultaneously associate it with an
object (referent). In other words, hearing a real phrase in natural conditions
(with visible objects), infants isolate not a separate name in it, but directly
the referential use of the word, the pair “name + object (referent)”.

Yeung and Werker (2009) also testify to the holistic perception of pairs
“name + object (referent)”. They have shown that, when exploring the phone-
tic categories of names, infants rely not only on statistical analysis of auditory
input, but also on the contrasting referents of these names. Thus, 9-month-old
infants, who could not cope with the task of perceptually distinguishing
phonetic complexes, began to distinguish them under natural conditions of
perception, when these complexes were accompanied by their contrasting
referents — dissimilar referents should have different names (Dewar and Xu
2007; Parise and Csibra 2012). Conversely, infants did not distinguish these
complexes when their referents ceased to represent different categories.

Similarly, 6-month-old infants do not have independent concepts that
could be linked to individual names to form words. According to Rosch et
al. (1976), the concepts that first acquire names, i.e., basic-level concepts, or
basic concepts, appear in children only in the second year of life, when chil-
dren begin to interact with objects for their intended purpose: roll the car,
rock the doll, etc.

Thus, there is an obvious inconsistency: on the one hand, in the mind of
a 6-month-old infant, there are no independent phonetic complexes (names)
and concepts — meanings for these names are postulated by the generally
accepted paradigm. On the other hand, in their memory, there are already re-
ferential words — pairs “name + meaning (primary basic concept)”’; the sign
“+” here denotes a referential relation.

219



}Z CAOBa M CMBICABI: IPOAOAIKAS AUCKYCCHIO

6. How do referential words appear in 6-month-old infants?

To resolve the inconsistency and explain such an early appearance of
referential words in infants, we introduce a hypothesis about the elementary
units of the infant’s perception of reality.

As has been noted above, adult native speakers perceive a separate name
(the phonetic complex of a noun) not on its own but together with the mean-
ing, i.e., as a word that the speaker correlates, based on its meaning, with a
suitable visible object. Similarly, adults perceive not a separate (familiar) ob-
ject, but the object together with its name, i.e., the referent “object + name”.
Figuratively speaking, the perceived object “tells” the native speaker its
name, and the word its meaning.

According to our hypothesis, structurally, an infant perceives reality
similarly to an adult: the visible world as a set of named objects, i.e., refer-
ents, and the world of phonetic complexes not as names, but as words, i.e.,
names with meanings and referents. The only difference is that the infant
does not yet know the names of visible objects and the meanings and refer-
ents of these names. And the infant’s first desire is to learn them.

The hypothesis: We assume that the initial units of the infant’s percep-
tion are not individual names (phonetic complexes) and objects, but general-
ized words and referents, i.e., pairs:

(3a) word = “acoustic template of name + conceptual template of meaning”;
(3b) referent = “object + acoustic template of name”,

where the acoustic template is a generalized acoustic-phonological complex
that helps infants identify lexical words (Shi et al. 1999; Shi and Werker
2003), the conceptual template of meaning is the dual structure “unknown
shape — unknown function”, and the “+” sign denotes the referential re-
lation.

Moreover, we believe that infants “understand” the essence of the referent
word from birth and therefore know that 1) the referent of a word can only be
an object whose properties (its shape and function) correspond to the meaning
of the word, i.e., its overall shape and typical function; 2) an object can have
only one name, but a word can have many referents; 3) all referents of a word
form a category with a single common property, meaning.

In accordance with this hypothesis, as well as with other knowledge
(about lexical words, their informational role, etc.), it can be assumed that
infants see their main task in finding referents for the words they hear, in
forming the meanings of these words based on their referents, and in recog-
nizing the names of the objects they see. In solving these problems, they use
their innate knowledge, as well as the referential uses of words by adults.
According to recent studies (Marno et al. 2015; Saksida and Langus 2024),
from a very early age, an infant choosing a referent for a heard word uses
almost the same techniques as an adult: from the nameless candidates they
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select the object indicated by the speaker's gaze, gesture, etc., exclude candi-
dates with other names (the property of separateness of referents of different
words), etc.

7. Formation of a referential word

Using a specific example, let us describe the process whereby a 6-month-
old infant forms a referent word heard in its mother's phrases. To do this,
the infant needs to solve three problems: a) identify the name of the word in
the phrase heard; b) find the referent of this word; and c) begin or continue
to form the meaning of the word.

Let us assume that the infant sees a table on which there are objects: a
cup, a saucer, and a spoon. According to (3b), in its mind, each object is rep-
resented as a referent: cup — “name template + object cup”, etc. Let us assu-
me that the infant hears the phrase Look, it's a cup! It cannot yet isolate words
in a running phrase but assumes that the phrase contains a lexical word
naming an object on the table. Therefore, the infant looks for this object us-
ing its knowledge (guided by the direction of the speaker's gaze, her point-
ing gesture, etc.) and, presumably, determines that this object is a cup. Fur-
ther, from (3b), the infant receives an acoustic template of its name, by
means of which it finds the appropriate phonetic complex cup (the name of
the object cup) in the uttered phrase and puts it in place of the acoustic tem-
plate in (3b). Referent 1 = “name cup + object cup 1” is stored in the infant’s
memory. At the same time, it begins to form a new word (3a) with the name
cup, storing in memory the pair “cup + unknown meaning”. Now the infant
moves on to form the meaning of this word. It knows that this is a referential
word, so the word’s referent corresponds in its properties to the word’s
meaning. Consequently, the infant can substitute the unknown meaning by
this referent (its mental representation), and this is what it does. As a result,
the word cup with its initial meaning and the first referent are stored in the
infant's memory:

Word cup = cup + initial meaning (“cup 17);
Referent 1 = cup (name) + “cup 1”7 (object).

Next, when in a similar situation, the infant hears the phrase Where is the
cup?, this process is repeated. A second referent appears, i.e., a second object
“cup 2” with the name cup. It must also correspond to the meaning; there-
fore, the infant forms a component-wise (in shape and function) generaliza-
tion of these referents as the meaning of the word:

Word cup = cup + meaning (generalization of the objects “cup 1” and “cup 27).

It is in this gradual manner that 6-month-old infants form in their memo-
ry the referential word cup with a specific meaning — a generalized repre-
sentation of the referents encountered earlier.
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Thus, the emergence of referential words in 6-month-old infants is ex-
plained. As shown above, the mechanism for the formation of such words
does not require the presence of separate names (phonetic complexes) and
concepts (their meanings).

Similarly, the categorical effect of a word (noun) is explained. Going
back to Fulkerson and Waxman’s (2007) experiment, in which 6-month-old
infants were shown 8 pictures of dinosaurs in succession, accompanied by
the phrases: Look at the toma! Do you see the toma?, we can see how the new
word foma acquired a meaning — a generalized representation of these di-
nosaurs. Because of this, in the test task, the infants expectedly chose the pic-
ture of the fish (preference for novelty), rather than another picture of a di-
nosaur. Note that in this case, the infants' task was made easier by the fact
that, firstly, there was only one referent (they did not have to look for it).
Secondly, under the experimental conditions, the frequency of the phonetic
complex toma for infants increased sharply over a short period of time, and,
in addition, this complex appeared in two different speech contexts each
time. All this also facilitated its identification using the template of the lexi-
cal name.

Understandably, this explanation is valid for 9- and 12-month-old in-
fants (Fulkerson and Waxman 2007). It also holds for 4-month-old infants
(Ferry et al. 2010), since they already know what a referent word is and how
its meaning is related to its referents. Therefore, they will also form the mea-
ning of the word toma based on its referents.

Thus, based on the introduced hypothesis, both linguistic phenomena
are explained: the emergence of referential words and the formation of cate-
gories motivated by naming, discovered in 6-month-olds and clearly incon-
sistent with the generally accepted paradigm of word formation in infants
(see section 2).

Note, in conclusion, that it is now possible to explain how children get
the names and basic concepts separated from each other. After the age of 18
months, in the process of their cognitive-verbal development, children gra-
dually begin to differentiate their fused word —pairs of “name + meaning
(concept)” — into three relatively independent components: the name (pho-
netic complex), the meaning (basic concept), and the referential relation that
connects them. These components are considered by many researchers to be
elementary, initially inherent in infants.

8. New paradigm

The proposed hypothesis postulates a new paradigm alternative to the
generally accepted one: thinking (concepts) and speech (names) in infants
have not two different, but a single genetic root. This unity is embodied in
the initial cognitive-linguistic units of infants (3a) and (3b).

Within the framework of the new paradigm, other problems discussed
above are also easily explained. To illustrate this assertion, we will continue
the analysis of infants” categories. We will assume the categories generated
by the naming of objects to be referential, since the members of such catego-
ries — the referents of the word — are united by the word’s meaning.
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As is well known, the first categories of objects are formed in infants as
early as 3 months of age, without any participation of verbal names and the
object naming process (Oakes and Ribar 2005). The main basis for categori-
zation is the external similarity of objects (Medin and Coley 1998; Rosch et
al. 1976; Sloutsky 2003). Let us agree to call such categories perceptual. The
introduced distinction between the two types of object categories allows us
to solve another problem. As Chan et al. (2023) have shown, the category of
dinosaurs arises in 6-month-old infants even without being named, in condi-
tions of silence. Therefore, Chan and colleagues conclude, it is this (percep-
tual) category that is taken by Fulkerson and Waxman (2007) as a referential
category generated by naming. We do not share this conclusion. According
to Friedrich and Friederici (2011), the connection between a word and iden-
tical objects in 6-month-old infants occurs very quickly, sometimes after just
four or five repetitions. Moreover, this connection is not associative (the lat-
ter being formed much more slowly), but referential. This was demonstrated
by the presence of semantic priming (parameter N400, indicating the consis-
tency of the meaning of a word with the expected referent). Consequently, in
the situation of naming, infants formed a referential category of dinosaurs,
and in the silence conditions, a perceptual one. The compositions of both
categories coincide, but the reasons for combining their members are sig-
nificantly different. The roles of these types of categories are also different.
The domain of perceptual categorization is only obvious (and also universal)
categories. Referential categorization gives rise to language-specific and eth-
nospecific categories, reflecting the uniqueness of the object taxonomy of a
particular linguistic community.

The interaction between the two types of categories has been described
in the literature (Althaus and Westermann 2016; Havy and Waxman 2016).
The consensus is that referential categorization is dominant. In case of any
discrepancies, it replaces perceptual categorization. Apparently, this fact in-
dicates the prevalence of ethnospecific and language-specific classifications
over universal (common human) ones.

An important result was obtained by Waxman and Braun (2005), who
showed that if, for 12-month-old infants in the familiarization phase, objects
are called not by the same but different words, the categorical effect does not
arise (cf. LaTourrette et al. 2023). From the new perspective, this is easily ex-
plained: there is no word (it has not been formed) with a single meaning ge-
neralizing the objects (their mental representations), which specifies the re-
ferential category.

Let us now turn to the generally accepted explanation of the categorical
effect of naming proposed by Waxman and her colleagues. Waxman and
Markov (1995) formulated the following thesis (let us agree to call it the
Waxman criterion): assigning the same name to objects emphasizes the com-
mon features between them, which otherwise might remain unnoticed. Wax-
man and Braun (2005) gave a more complete formulation, taking into ac-
count the negative effect of different names on categorization: assigning the
same name to different objects emphasizes the similarity between them and
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supports categorization, and assigning different names to individual objects
emphasizes the uniqueness of each of them and supports the process of in-
dividualization of objects (Xu et al. 1999; LaTourrette et al. 2023).

This formulation leaves the following question unanswered: what pro-
perty (general or individual) does the pseudo-name (a meaningless phonetic
complex such as dax, toma, etc.) foreground when naming the first object in
the familiarization phase? After all, there is no previous name with which it
is compared. It is natural to assume that foregrounding the property of an
object when naming it does not depend on the context (what name the pre-
vious object was called by). Suppose the second object is called by the name
gipi, but we do not know what the first object was called. If it turns out that
it was called by the same name gipi, then it means (according to Waxman's
criterion) that a property common to the first object was foregrounded in the
second object. If the first object was called by a different name, then it fore-
grounds an individual property in the second object. Consequently, the
name foregrounds a property in the object that is both general and indivi-
dual at the same time. But is this possible at all?

Apparently, it is, but only if this property is categorical, i.e., it specifies
the category of objects. In such a case, it is, on the one hand, common to all
objects of the category, and on the other hand, it differentiates (although
does not individualize) them, separating them from the objects of other cate-
gories. One categorical property has already been discussed — the external
similarity of objects that specifies the perceptual category. From what has
been said above, it follows that this property is not appropriate. What is re-
quired here is a categorical property associated with a name. Since the first
categorical properties that have names are specified by basic concepts, the
property foregrounded by a word when naming an object is the meaning of
the word, or the basic concept. In the perceptual part of the meaning, this is
the overall shape of the referents (see section 2). And because, as noted
above, shape is very early recognized by children as the main characteristic
of the referent (they transfer the name of the object to other objects of the
same shape), it can be assumed that shape is the property that, in accordance
with Waxman’s criterion, singles out the word in the object, naming it.

Note that Waxman's criterion explains the categorical effect in infants
aged 6 months and above. However, Ferry et al. (2010) emphasize that in 3-
and 4-month-old infants, the categorical effect is caused not by the word (ac-
cording to them, at this age, infants are unable to identify a word in the
speech flow and understand its meaning), but by human speech itself. It
causes infants to pay increased attention to the environment, which facili-
tates categorization. This explanation is also supported by other research
(Ferry and Guellai 2021; Perszyk and Waxman 2019). In this regard, and
with reference to section 7 above, note that reliance on the new paradigm
allows us to give a uniform explanation of the categorical effect, inde-
pendent of the age of the infant.
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9. Three types of object categories

The referential connection between the shape of an object and its name is
characteristic primarily of solid objects. For them, shape plays an important
categorical role, since it is directly related to their function. The shape of an
object (spoon, knife, cup, chair, bicycle) predetermines the nature of physical
interaction with it, since it is carried out primarily by hands and other parts
of the body. As will be shown below, it is the typical function of the object
that ultimately constitutes its main categorical property. In the case of an
animal, its shape is not so categorically important (for example, a dog and a
cat have a similar shape). Here, other properties that determine the category
are more closely related to the name, such as the presence of eyes or the
sounds made by the animal. Thus, according to Dewar and Xu (2009),
10-month-old infants expect that a name is more strongly related to the
sound made by an object than to its shape. They believe that, regardless of
shape, objects named by different nouns should make different sounds, and
objects named by the same noun should make the same sounds.

In a series of studies analyzing the first few hundred nouns learned by
English- and Japanese-speaking children (for a review, see Smith and Co-
lunga 2012), three types of initial children's categories were identified: so-
lids, animals, and substances, all with fundamentally different organizatio-
nal structures. The review notes, in particular, that the ease with which
2- and 3-year-olds memorize the names of these different types suggests that
children already at a very early age understand the different organizations
of these types and know the connections between their naming and proper-
ties (see also Samuelson and Smith 1999; Rips and Hespos 2019). Thus, there
are overarching universals in the distribution of names among children lear-
ning different languages: solids are usually named by their shape, substances
by their material and colour, and animals by features suggesting animacy.

All of the above allows for a tentative assumption that infants' names are
initially associated not with one type of perceptual component of meaning,
as in (3a), but with three types of meaning (concept): for solid objects, it is
shape, for substances — material and colour, and for living beings — signs
of animacy. It is then reasonable to assume that substances and living beings
correspond to two other acoustic templates of names, different from the
template for objects in (3b). In this case, when forming a referential word,
the infant, after hearing the phrase and finding its referent, first determines
the type of referent (object, substance, or living being) by its appearance, and
then determines (as in (3b)) the name template for the referent of this type.
Next, using this template, the infant determines the name of the referent in
the phrase. And then the infant forms a word with this name and meaning,
generalizing its referents (see section 7).

10. On the main feature of the referential category

In the body of research discussed above, the main focus was on catego-
ries whose members were perceptually similar. At the same time, it remains
unclear whether a referent category will emerge if one pseudo-word is used
to name perceptually dissimilar objects (Yamauchi and Markman 2000). This
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issue was addressed by Pomiechowska et al. (2024): in two separate experi-
ments, adults and 9-month-old infants were introduced to several unfamiliar
objects. The subjects manipulated them and heard the same unfamiliar word
each time. Although the objects were specially selected to be visually dissi-
milar, both adults and infants combined them into a referential category. At
the same time, adults, remembering the names of the category objects well,
did not realize and could not explain what its members had in common.
This proves that the combination of objects into a referential category does
not depend on the degree of their perceptual similarity, and, in particular,
on the commonality of their shape. This means that some other, implicit fea-
ture lies at the basis of the referential category. It is reasonable to assume
that this feature is implied by the general mechanism of formation of the ref-
erent category (the naming of objects) and, therefore, is also present in all the
referent categories discussed earlier. It is because of its implicitness that this
feature was not discovered.

To understand what this feature is, it is necessary to recall the main
property of the referential word: the category of its referents is based on the
meaning of the word. Consequently, the sought-after feature is some compo-
nent of this meaning. To identify it, let us return to the basic concept (2),
which represents the meaning of the noun. Since the commonality of shape
(the perceptual component) as the basis of the referent category turned out
to be irrelevant, it remains to be acknowledged that the functional compo-
nent, or the typical function of the referents, is relevant. In other words, the
category of referents of a noun is determined by their common function. It is
the main component of the meaning (for more details, see Koshelev 2020,
pp. 20—27, 47 —63).

Let us illustrate this conclusion using the example of “designer” chairs
(Fig.). Their shape differs significantly from the typical shape of a chair.
However, all of them can be named by the word chair in its direct (non-
metaphorical) meaning; therefore, they belong to the referent category of
chairs. The reason is that they all perform the function of a chair — “one
person can sit on it, having support for the bottom, back, and legs (the
floor)”. On the other hand, a papier-maché chair that has a typical shape but
cannot be used in a typical function does not belong to this category, as it
can only be called a chair in a metaphorical sense. Thus, it is the function of
the chair that defines the category of chairs. The role of the typical chair
shape is different — to serve as a visual sign (manifestant) of the function.
But this sign is validated each time, as in the case of the papier-maché chair.
Thus, the mechanism of reference is used by the child to learn the meanings
of the mother-tongue words and the socially significant functions as consti-
tuents of these meanings. This learning occurs through situational acquain-
tance with the referents of words as the performers of these functions.

Figure. Chairs that are atypical in shape remain the referents of the word chair
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So, the basis for a referential category is the functional component of the
word’s meaning. Clearly, neither an infant nor even an adult can determine
this component only by observing the referents of an unfamiliar word. To do
s0, it is necessary to understand the general role of these referents in the cul-
tural and everyday social setting. These referents are preserved in memory,
and the knowledge that they are united by a certain socially significant func-
tion gives the infant a guideline for learning this function.

Let us elaborate on this a little. The object's function cannot be directly
transferred to the infant. For this function to be acquired, it must be “disco-
vered” by the infant. But the infant needs help with this. This is what the
mechanism of reference does. By naming the referent, the word indicates to
the infant that it is its function, its role in the observed situation that the in-
fant must learn. Then the word names another referent in a different situa-
tion, but requires finding the same function, etc. Thus, by naming different
referents in different situations, the referential word guides the infant in
learning the single function of the word’s referents. One of the main ways
for an infant to understand the function of an object is through identifying a
typical interaction with it. By following the actions of adults, infants gra-
dually learn a typical interaction with referents, and through it, their func-
tion. Recall the definition (1) of the basic concept, which uses physical inte-
raction instead of a function, an external expression of the function.

To summarize, the function is at the base of the category. Therefore, the
name is directly related to the function, i.e., to the functional component of
the meaning. At the same time, the role of the name itself as a symbolic
marker, the “hook” of the function, becomes clear. After all, without a name,
the function may not have another marker, since the category may not have
a single prototype.

11. Conclusion

The obtained results have a number of general consequences. Some of
them are highlighted below.

1. The structure of ethno-specific basic taxonomy has been revealed, de-
fined by the vocabulary (nouns) of the language of the ethnic group. This
taxonomy is defined by the matrix of the named functions — functional
components of the meanings of nouns. These functions, projected onto the
world of objects, divide them into referential categories of the performers of
the functions. At the same time, the perceptual component of the meaning of
each noun determines the typical appearance of these performers.

2. The classic question of where infants get their basic concepts from has
been answered. Heretofore, three answers have been offered. J. Fodor belie-
ves that all specific concepts, including carburetor and trombone, are innate.
Pinker and Wierzbicka hold a somewhat different view: only the simplest
concepts are innate, and the rest are compositions of these simplest concepts
(for more details, see Koshelev 2020, chap. 2). Finally, Chomsky and Berwick
(2016, pp. 90—91) believe that no one knows the answer to this question.
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However, the above considerations show that concepts arise in infants along
with words (names), as their meanings. Infants form words using their a
priori linguistic knowledge, as well as the names and referents of these
words, perceived from adults. Basic concepts are gestalts and are not com-
posed of simpler concepts (Lakoff 1987, p. xiv; Koshelev 2019, chap. 3).

It also follows from what has been said that in the purpose of language,
one cannot single out any one function as the main one: the mental (Saussu-
re, Chomsky) or communicative (Jackendoff, Mel'chuk), for more informa-
tion, see (Koshelev 2019, p. 8 —12). Initially, these language functions are in-
separable.

3. The obtained results diverge from Chomsky’s views as part of the
previous paradigm, which separates thinking and speech. According to
Berwick and Chomsky (2016, pp. 11—12, 66), language (inner language) is a
tool for thinking that generates hierarchical mental expressions. The elemen-
tary units of these expressions are nameless “conceptual atoms” (“wordlike,
but not words”). However, as shown above, concepts do not arise separately
from their names. Consequently, there are no such things as Chomsky's con-
ceptual atoms. Instead, infants directly develop words, concepts with names.
In addition, according to Chomsky, externalization, or, in short, speech out-
put of the generated mental expressions, is made possible by the sensorimo-
tor system, which is separate from language and, evolutionarily, a much lat-
er development (Ibid., p. 87). But in that case, it would be natural to expect
speech in infants also to arise separately from the conceptual system. Ho-
wever, according to the new paradigm, this is not the case. In this regard,
Aristotle's definition: “Language is sound with a meaning” (cited in (Ibid.,
p- 66)), was a forerunner of the new paradigm.

4. The new paradigm sheds light on the issue of which components of
language are innate and which are acquired through experience. For examp-
le, the innate components are the structures of the referent word (3a) and its
referent (3b), as well as linguistic knowledge about them and the rules for
their use, while the acquired components are concrete words, i.e., pairs of
“concrete name + concrete meaning” and their referents. Thus, according to
the proposed paradigm, human infants have completely new initial units
(3a) and (3b), which are not present in non-human infants. It can be assumed
that these units provided a decisive evolutionary advantage for Homo sa-
piens, allowing humans to learn and transfer new concepts and functions to
conspecifics. Due to this, Homo sapiens was able to quickly adapt to various
environmental conditions, gradually settling from South Africa around the
world about 60,000 years ago (Berwick and Chomsky 2016, p. 150).
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Coznacto HedaBHuM uccaedoBanusam, yxe 6 Bospacme 6 MecAyel MAAOeHYbL 3HAOM He-
Komopule pacnpocmparentsie pegpepernyuatbivie c108a («banan», «pom», «pyka» u m.o.).
Omu u dpyeue pesyavmamst cBudemesscmbyion o MoM, YUMo ¢ camoeo panHeeo Bospacma 8
co3Hanuy Maadenye8 noabaawmea accoyuamubuvie napsi: «uMs + 3nauenue (nowamue)»,
umo A6no npomubopeuum obujenpunamoi napadueme. Ymobsv: 00sAcHUMb C1MOAb paHHee
nosbaenue y maadenyel ca1o06, 6 cmamve Bvi0Bueaemcs eunomesa o 6poxoeHHoCU Y MAAOEH-
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yeb OyasvHol cIpyKmypsl peghepentuaibioeo ca06a «36yxoBoi wabion umenu + KoHyen-
MYAasbHblll WabAOH 3HAMEHUA», 6 KOMOPOU UMS U 3HAYEeHUe U3HAUAAbHO cBA3anbl. [lokasviba-
eincs, Uimo ¢ ee NOMOUybI0 YOaemcs 00sACHUMb CIOAb PAHHUE Ychexy MAadeHYeb.

KaroueBuie caoBa: Bpoxoennvie snanus, pegpepenyuatvivie c1oba, cmpykmypa cioba,
UleCTnUMeCAYHbIIL MAAOeHel

OO0 aBTOpE

Anexceir Imumpuebuy Kouresef, xKangyaart prsmMKo-MaTeMaTIecKx HaykK,
monienT, Vsmatersckuit [JJom SICK, Mocksa, Poccmst.
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