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The study examines the role of inner speech measured by verbal representation scale in assessment of
category judgments and in transfer from the category example to the whole category. We used the con-
ventionality effect of the category label, meaning that people perceive judgments containing commonly
used category labels as more convincing even when the category itself is new, and its label is artificial
[11]. We proposed that this effect can be enhanced if to use a metaphorical label for the category that em-
phasizes its feature. We also tested whether the metaphorical label could enhance the transfer of the fea-
ture from the category example to the whole category. We hypothesized that the conventionality effect
and transfer of the trait will be different in participants depending on their level of verbal representation.
In the first part of the study, we adapted the Internal Representation Questionnaire [16] and used verbal
representation scale from it to divide participants into groups by their level of inner speech. The results
show that participants with higher level of verbal representation were less influenced by the convention-
ality effect of the label. We also found that participants with lower level of verbal representation were
more prone to transfer information of the metaphorical labels. Otherwise, participants with higher level
of verbal representation were more inclined to transfer category information of non-metaphorical labels.
The findings indicate the relationship between individual differences in verbal representation level and
evaluation of category judgments.
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B uccreoanny M3yuaeTcst poJib BHYy TPEHHEN peun, n3MepeHHas 10 [Kajie BepOabHOU Pelpe3eHTalnm,
B OI[EHKE KaTeropruaibHbIX 00bSICHEHNUIT U TIepeHoce MHGOPMALIUY ¢ HOBOTO IIPHMEPA HA LEJYI0 KATErOPHIO.
Mp! ncnosbzoBasin aGeKT KOHBEHIIMOHAIbHOCTH Ha3BaHUS KATETOPUH, KOTOPBIN 3aKJII0YAETCs B TOM, YTO
00bSICHEHUST C UCIIOJIb30BAHUEM 00TIIEYTIOTPeOUMOTO HAa3BaHUS KaxKyTCs OoJiee yOeauTeIbHBIMU — JIasKe B
TOM CJIyyae, KOT/la KaTeropus SBJIeTCs HOBOI, a Ha3BaHUe NCKyCcCTBEHHBIM [1]. Mbl npeanonoxuim, 4to
JaHHbIT 2 hEKT MOKET OBITh YCUIIEH P MCIIOJIb30BAHUN IS KATETOpHU MeTahOPUIeCKOro Ha3BaHVs,
MOYEPKUBAIOIIETO ee TEePIENTUBHbII Tpu3HaK. Tak/ke Mbl IPOBEPUIIN, CLIOCOOHO Jit MeTahOpPUIECKOe Ha-
3BaHMe KaTerOPUU YCUJIUTD MEPEHOC NIPU3HAKA 3 HOBOTO IPUMEPA KaTeropuu Ha 1ieyio kareroputo. ['u-
[0Te3a 3aKJII0YAJIACH B TOM, UTO U 3((hEKT KOHBEHIIMOHAIBHOCTH, ¥ IIEPEHOC MIPU3HAKA OYAYT [0-PA3HOMY
MIPOSIBJISITHCS Y MCIIBITYEMBIX B 3aBHCHMOCTHU OT TOTO, HACKOJILKO PAa3BUTa X BHYTPEHHsIST BepOIM3aIiist.
B nepBoit yactu ucciesoBaHus MbI QlaITUPOBAJIN HA PYCCKOM $I3BIKE OIPOCHUK BHYTPEHHUX PEIPE3eH-
Tanuii [2], UCII0AB30BAB /I BTOPOU YaCTH MCCJAEOBAHUS U3 HEro OAHY HIKAJIy — YPOBHs BepOasbHON
pelpe3eHTAIH JIJIST Pa3/IeJIeHST UCTIBITYEMbIX Ha TPYIIIBI 10 CTEIEHU BBIPAKEHHOCTH BHYTPEHHEH peun.
Oxaszaynock, YTO UCIBITYeMble ¢ 0oJiee BHIPAKEHHOU BepOAIbHOI pelipeseHTaluell MeHbIIe OIBEPIKEHbI
adexTy KOHBEHIIMOHAILHOCTH Ha3BaHUs Kareropuu. Takske BBIACHUIIOCH, YTO TIPU HU3KOM YPOBHE Bep-
6aJIbHOIT Perpe3eHTalii IePEHOC KaTeropuaibHoil nHdopmaiyu Obu1 6oJiee BBIPAKEH € UCIOJIb30BAHI-
eM MeTaOpUYecKiX HazBaHUi kaTeropuil. [Ipy BEICOKOM ypoBHE BepOAIBHON perpeseHTarnm, Haobopor,
MepeHoc KareropuaibHoil nrdopMmaryn 661 GoJiee BRIPaKeH, KOT/a HCIOIb30BANNCH HeMeTahoprdeckue
Ha3BaHUS KaTeropuil. B COBOKYITHOCTH Pe3yJbTaThl NCCIEIOBAHUS TOKA3BIBAIOT CBSI3b MHIMBU/YAJIbHBIX
pasynuKii B ypoBHe BepOAIbHOI PEIIPE3EHTALMK ¢ BBIHECEHUEM U OIIEHKOI KaTerOpUaIbHBIX CYKIEHUH,

Kmoueevte cnosa: BHYTPEHHSS PEYb, Bep6a]IbHa$[ penpeseHTalusd, nNoHATHE, KaTeropusAa, KOHBEHIINO-
HaJIbHOCTD, MeTa(popa, KaTeropuaJjbHO€E CYKACHUE.
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Introduction

Language helps in learning concepts [1; 12] and re-
membering relevant information when solving problems
[2]. Tt also helps humans represent their own thought
processes. When solving a problem, we often rely on
speech to tell ourselves what needs to be done. Several
theories suggest that in addition to its regulatory func-
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tion, which supports learning mechanisms, speech pro-
vides humans with the form and content of representa-
tion. For example, when we encounter something new to
us (anew food, a new smell), we can describe the charac-
teristics of this phenomenon in some words.

The format of representation may not necessarily
be in the form of inner speech. A. Paivio’s prominent
theory of double coding [14] assumes the existence of
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at least two formats — verbal and analog. According to
this theory, the choice of representation format can be
conditioned by the requirements of the task, as well as
determined by individual differences — by the way of
representation that initially dominates in a person.

One of the directions of development of this theory
is to measure different types of representations and in-
dividual differences in the level of their development [3;
4; 6; 17]. The Internal Representations Questionnaire,
published recently (16), is the closest one of representa-
tion type measurement to the goals of our study. In con-
trast to the above-mentioned measurement options, this
questionnaire aims to assess speech participation in vari-
ous situations that do not require communication. In the
present study, we used this questionnaire to assess the
relationship between the internal speech and the con-
struction of category judgments: the role in explaining
and transferring new categorical information of such ba-
sic characteristics of a categorical name such as conven-
tionality and the presence of metaphorical descriptions.

We asked subjects to evaluate simple examples of
judgments and explanations about categories: “Why are
leaves green?” — “Because they contain chlorophyll.” In
this example, the greenness of the leaves is explained us-
ing the word “chlorophyll.” But if the meaning of “chlo-
rophyll” is unknown, will the explanation be taken as
convincing? We hypothesized that the level of verbal
representation may be related to categorical explana-
tions: the higher the level, the more persuasive the ex-
planation will seem to a person (hypothesis 1).

Research confirms that categorical names or category
names make explanations more plausible for respondents
[9], especially if the label has conventionalism — the no-
tion that other people also know the name [11]. We also
hypothesize that the higher the level of verbal represen-
tation a subject has, the more significant will be the con-
ventionality factor (hypothesis 2).

Previously, however, this effect was only studied on
labels representing invented abstract categories (e.g.,
“agularia”). If the category name was metaphorical,
would it also affect the persuasiveness of the explana-
tion? A metaphorical name emphasizes a feature in a
category that serves as the basis for the metaphor, and
can potentially enhance the effect of conventionality by
implicitly “explaining” why the category has that name.
Research shows that metaphors influence perceptions
and judgments about various phenomena [19], but their
effect on the evaluation of explanations in relation to
conventionality has not yet been studied.

According to D. Gentner’s theory [8], metaphor acts
as a transitional form between concrete and abstract
concepts. Therefore, in some cases, such as more abstract
and relative concepts, metaphorical names will not so
much serve to generalize as to draw attention to the inci-
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dental parts of the category [10].

Since it is known that one important function of cat-
egories is to provide inductive transfer of information
from a new example of a category to the whole category
or its individual examples [5; 7], we hypothesized that
metaphorical names can affect both inductive transfer
and interact with the level of verbal representation: they
will enhance the transfer of categorical information in
people with low verbalization and weaken it in people
with high levels (hypothesis 3).

We tested how categorical explanations would be
evaluated and how information from the new example
would be transferred to the target category if the category
labels differed in conventionality and "metaphoricality".
Our goal was to test the relationship of individual differ-
ences in internal verbalization ability to judgment persua-
siveness and categorical information transfer. We used the
Internal Representations Questionnaire [16] primarily to
measure the level of verbal representation. The authors of
the original questionnaire assessed convergent validity by
correlating the results of the questionnaire with existing
internal verbalization assessment instruments, and also
assessed the predictive validity of the questionnaire by
relating the results of the questionnaire, in particular the
level of verbal representation expression, to performance
on simple categorical tasks: assessing the relationship be-
tween an image and its names. They saw the mechanism
of the influence of the level of verbal representation on
the performance of such simple tasks in the fact that in-
ternal speech may cause additional phonological coding
of information, which activates relevant categorical infor-
mation in the long-term semantic memory. In our study,
we wanted to show the dependence on the level of verbal
representation of higher-level processes. To do this, we
translated the original questionnaire into Russian and
evaluated it to highlight the verbal representation scale,
and then used the translated version in the experiment.

Study 1. Adaptation of the Internal
Representations Questionnaire

Method

The Internal Representations Questionnaire [16]
consists of 35 statements measuring four types of rep-
resentations: Visual Imagery, Internal Verbalization,
Orthographic Imagery, and Representational Manipula-
tion. These representations are represented in four scales
of the questionnaire. The Visual Imagery scale includes
10 statements in which the preference to use visual images
in thinking is described (e.g., I can close my eyes and easily
picture a scene that I have experienced) The Internal Ver-
balization scale consists of 11 statements which reflect the
process of thinking in the form of inner voice, that is, the
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ability to speak the ideas and hear the words "in your head'
' (e.g., I think about problems in my mind in the form of a
conversation with myself). The Representational Manipu-
lation scale has 8 statements which describe the ability to
manipulate mental representations in visual-spatial, audi-
tory, and tactile modes (e.g., I can easily choose to imagine
this sentence in my mind pronounced unnaturally slowly).
The Orthographic Imagery scale consists of 6 statements
which reflect the ability to visualize language as it is writ-
ten (e.g, I see words in my “mind’s eye” when I think). Two
statements from the Internal Verbalization and the Rep-
resentational Manipulation scales are reversed.

The original questionnaire was published online and
was accessible for use [16]. The statements were trans-
lated from English to Russian with the participation of
two professional translators (https://osf.io/tsdrp/).

Participants. One hundred and seventy-three stu-
dents (116 — females, M = 17. 92, SD = 0.767), partici-
pated in the study.

Procedure. The study was conducted online via 1KA
platform (www.1ka.si). Participants were asked to
complete the questionnaire and rate each statement us-
ing 5-point Likert scale (1 — completely disagree, 2 —
disagree, 3 — do not know, 4 — agree, 5 — completely
agree). The statements were presented on a screen in a
randomized order. To make sure that participants take
the task seriously and do not give answers randomly, we
added a control question in the questionnaire. We ex-
cluded 15 participants who gave wrong answer to this
question. The data from the current study is published in
an online repository (https://osf.io/tsdrp/).

Results and Discussion

Exploratory factor analysis (EFA) was used to analyse
the factor structure of the questionnaire. Four factors were
set to extract from the data. Factors were extracted using
principal component analysis (PCA), Varimax rotation was
applied to rotate factors. The results of the EFA showed
that four factors explain 36.9% of data variance, which is a
somewhat weak result. However, the scree plot with Eigen-
values demonstrates a four-factors solution. (Fig. 1).

The results of applying Varimax rotation method,
and in particular, factor loadings of the variables are
presented in Table 1. We considered and included
only those variables which had a factor loading of
more than 0.3.

The first factor consists of 12 variables, including
8 statements from the Representational Manipulation
scale, and 4 statements from the Visual Imagery scale.
The second factor includes 9 variables which represent
statements from the Internal Verbalization scale. This
factor also includes one variable from the Orthographic
Imagery scale.

The third factor consists of the statements from three
scales — the Internal Verbalization scale (4 statements),
the Orthographic Imagery scale (1 statement) and the
Visual Imagery scale (7 statements). Finally, the last
factor includes statements from the Orthographic Im-
agery scale (3 statements) and the Visual Imagery scale
(2 statements).

The results show that 3 out 4 factors are found to be
heterogeneous and consisting of variables from different
scales. It means that to confirm a four-factor structure of

T T T T T T 1T T T T T T T T 11 T T T T T T T T 11
12234567 8 9101211415167 1819 201 222324 252627 200 M 32334 35

Factor number

Fig. 1. Scree plot
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Factor loadings of the variables (statements) after applying the Varimax rotation method

Variable

Factor

manipl

manip5

manip8

manip6

manip4

vis3

manip2

vis2

vis7

vis8

veri

ver6

ver8

ver4

ver7

orthb

ver2

ver9

veri(

verd

Table 1

ver3 -

manip3

verll -

vis6 -

vis1

orth6 -

visd -

vis5 -

orth4 -

manip? -

orth2 -

orth1 -

orth3 -

vis9 -

337

vis10 -

-.320 325

Note: manip — Representational Manipulation scale, vis — Visual Imagery scale, ver — Internal Verbalization scale, orth —
Orthographic Imagery scale. Statements that formed the Verbal Representation scale are marked in bold.

the questionnaire, one need to conduct one more adapta-
tion study and reconsider the translation or the wording
of the statements.

Almost all statements from the Internal Verbaliza-
tion scale were included in the factor. One statement
from another scale was also found in this factor: I hear
a running summary of everything I am doing in my head.
Based on the idea of this statement, we might say, how-
ever, that it corresponds to the description of the Inter-
nal Verbalization scale and can be included in this factor.

We took statements from Internal Verbalization
which were included in the factor in EFA, named the
created scale the Verbal Representation scale and used
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it to assess the verbal representation found in the ques-
tionnaire adaptation study and compared the evaluation
of category explanations in participants with different
internal verbalisation levels.

Study 2. Experiment: the Relationship between
the Verbal Representation Scale
and Perceiving Judgments

Method
Participants. Two hundred and six students aged
from 17—24 years participated in the experiment. They
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received extra points for a course as a reward for partici-
pation.

Materials and procedure. We used text descriptions
of four types of categories (https://osf.io/tsdrp/): plants
(flowers), inanimate nature (stones), social categories
(ethnos) and health condition (disease). Each text con-
tained the information that some person discovered a new
phenomenon. In the conventional label condition, it was
reported that this phenomenon had a certain name (e.g.,
Anna learns that the accepted name for plants with those
attributes is "agularia). In the without conventional label
condition, it was reported that a person decided to name
this phenomenon on his or her own (e.g., she decides by
herself to name plants with such attributes as "agularia™).
Also, each category varied depending on the presence or
the absence of the metaphor in its name. For instance,
instead of an artificial name "agularia" the name "flamy
flower" could be used. As the result, there were four condi-
tion variants for every type of category: with or without
conventional label and with or without the metaphor. The
experiment had a within-subject design, and texts were
randomly distributed. Texts were interchanged with the
text-fillers with well-known categories which served as a
control condition.

An example of one text description of a new category
is presented below:

Maria is watching a broadcast about several people
suffering from a rare disease which causes the tears to
drop often and spontaneously. She doesn't know about the
existence of such disease and decided to name it somehow.
She decides by herself to name the disease with such attri-
butes as "parsotaphia" / "Piero’s syndrome" // She doesn’t
know about the existence of such disease. She learnes that
the accepted name for the disease with those attributes is
"parsotaphi” / "Piero’s syndrome". Later, Maria and her
[riend are watching a broadcast about another person suf-
fering from this disease. The person has his tears to drop
often and spontaneously. Her friend asks: "Why does it
happening to him? "Maria answers: "Because he has par-
sotaphia / "Piero’s syndrome’'.

After reading the text, participants answered the
question "To what extent do you find the given answer
to be satisfying?" using 7-point Likert scale. According
to the hypothesis, the scores for this question (persua-
siveness of explanation) should be, on average, higher
in conventional label condition, as in the [11]. In addi-
tion, metaphor labels can enhance this effect because the
metaphor contains the main attribute which constitutes
the category. We also compared the scores for answers
in familiar categories and in new categories and analysed
the interaction of text factor with other factors. Accord-
ing to the data from the original study [11], the score
for persuasiveness of explanation should be lower in texts
with new categories.
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Then, participants were presented with the text in
which a new example of a category was described, and a
new attribute of this example was reported:

New category: Later, Maria learns that there is anoth-
er disease which is also characterised by spontaneous and
[frequent tear dropping. In addition, it is characterized by
a constant feeling of grief and melancholy.

Participants were asked to rate the probability that
the phenomenon described in the previous text also had
the attribute described in the latter text using 7-point
Likert scale (e.g., To what extend is it probable that the
disease, which Maria watched in the broadcast earlier,
is also characterized by the constant feeling of grief and
melancholy ?).

According to the hypothesis, in the case of metaphor
labels, the scores for this question (the probability to trans-
Jer category information) should be, on average, higher
than in the group without metaphor labels because the
metaphor implicitly contained the attribute which should
be transferred from the new category example.

In the end of the study, participants were asked to
complete the Internal Representations Questionnaire.
However, we only used statements which formed the
Verbal Representation scale in data analysis.

Results and Discussion

Participants were divided into three groups
(group factor) based on the level of verbal representa-
tion defined by the Verbal Representation scale from
the modified version of the Internal Representations
Questionnaire [16]. Mean score amongst participants
was 3.521, SD = 0.643. The division by groups was
organised using quartiles: low level of verbal repre-
sentation group included participants with the score
lower than Q,.= 3.00, middle level — higher than
Q,.= 3.00 and lower than Q.= 4.00, and high level —
higher than Q_= 4.00.

We used ANOVA to define the influence of metaphor
category label, conventionality of category label and in-
dividual differences in the level of verbal representation
on the persuasiveness of explanation and the probability
to transfer category information.

Familiar and new categories comparison. We compared
participants' answers in relation with the presence of a
new or a familiar (control condition) category and eval-
uated the interaction of text and group factors. ANOVA
revealed a significant influence of the text factor on both
questions: participants perceived judgements with famil-
iar categories as more persuasive (M=4.09, SD=2.04),
than with new categories (M=3.21, SD=2.05), and were
more prone to transfer information in the case of famil-
iar categories (M=4.20, SD=1.92), that in new catego-
ries (M=3.61, SD=1.61), F(1.986)=45.630, p<.001 and
F(1.986)=21.21, p<.001 respectively (Fig. 2).




Komoe A.A., Acaanoe H.A., Cyoopeuna 10.B. Pos...

Kotov A.A., Aslanov LA., Sudorgina Yu.V. The Role...

54
= g
8
o -y
H T .
B LT P WL
831 mafas &
z |
2
£ 24
[T}
[+ N

id

IE:.\ m:u;lurn hv;h

Level of verbal representation

-

LT T "'.,..

Transfer

v T
mdium high

Level of verbal representation

v
low

Category type = familiar == new

Fig. 2. The comparison of experimental conditions based on the level of verbal representation and category type

Our hypothesis about the group factor was confirmed:
this factor was significant for both questions. Speaking
about the persuasiveness of explanation, participants
with high level of verbal representation demonstrated
on average higher scores than participants with medium
level of verbal representation. As for the probability to
transfer category information, the higher the level of
verbal representation, the higher the scores and, there-
fore, the agreement with the information transfer.

There were no interactions between category type (new
or familiar category) and group factor in both questions
(Tab. 2). This way, the influence of the rest of the factors —
the presence of the metaphor and conventionality in the cat-
egory label and the level of verbal representation — will be
considered based on the texts with new categories where the
scores are lower than in familiar categories condition.

Persuasiveness of explanation. ANOVA did not
reveal the interaction of all three factors, i.e., meta-
phor, conventionality and group, F(1.484)=0.529,
p=0.589. There were also no significant interactions
between metaphor and conventionality, as well as

between metaphor and group (Tab. 3). We found a
significant interaction between conventionality and
group, F(1.484)=3.920, p=0.020. As for the analy-
sis of separate factors, only conventionality factor
was found to be significant: participants found judg-
ments with conventional label to be more persuasive
(M=4.17, SD=1.97), than with non-conventional la-
bel (M=2.25, SD=1.66). This result replicates the re-
sult from the previous study [1].

The analysis of the interaction between convention-
ality and the level of verbal representation showed that
participants with high level of verbal representation
were less dependent from the conventionality of the la-
bel when evaluating the persuasiveness of explanation
(Fig. 3). Participants with low and medium level of ver-
bal representation gave higher scores for the persuasive-
ness of explanation when the label was conventional, and
lower scores when it was unconventional. It means that
the effect of conventionality [11] was more relevant for
participants with low and medium level of verbal repre-
sentation. This result disproves our hypothesis that the

Table 2

ANOVA results of persuasiveness of explanation and probability to transfer category information
in new and familiar categories

Factor SS df MS F p 2,
persuasiveness of explanation
category type 189.52 1 189.52 45.630 <.001 0.044
group 39.07 2 19.53 4.703 0.009 0.009
category type * group 5.41 2 2.71 0.652 0.521 0.001
Residual 4095.23 986 415
probability to transfer category information
category type 66.1 1 66.11 21.21 <.001 0.021
group 19.1 2 9.57 3.07 0.047 0.006
category type * group 10.0 2 5.02 1.61 0.200 0.003
Residual 3073.4 986 3.12
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Table 3

ANOVA results of persuasiveness of explanation in new categories
Factor SS df MS F p n,
metaphor 0.736 1 0.736 0.224 0.636 0.463
conventionality 371.255 1 371.255 113.089 <.001 0.189
group 13.059 2 6.530 1.989 0.138 0.008
metaphor * conventionality 1.023 1 1.023 0.312 0.577 0.644
metaphor * group 3.228 2 1.614 0.492 0.612 0.002
conventionality * group 25.735 2 12.867 3.920 0.020 0.016
metaphor * conventionality * group 3.476 2 1.738 0.529 0.589 0.002
Residual 1588.897 484 3.283

Persuasiveness of explanation
(5]
i

T
madium

high

Level of verbal representation

Labels == Unconventional labels === Conventional labels

Fig. 3. Persuasiveness of explanation depending on the level of verbal representation and category type

effect of conventionality should manifest more in partic-
ipants with high level of verbal representation.
Probability to transfer category information. ANOV A
found a significant interaction of three factor (metaphor,
conventionality, group) and their influence on the agree-
ment to transfer an attribute from the new category exam-
ple to the previous one, F(2.484)=4.368, p=.013 (Tab. 4).
Participants with low level of verbal representation
were more prone to transfer the information in the case of
metaphor labels, than without metaphor. Participants with

high level of verbal representation, otherwise, were more
prone to transfer the information in the case of labels with-
out metaphor, than with metaphor. This interaction was
found only in the conventional label condition (Fig. 4).

This interaction confirms our hypothesis that meta-
phor labels should enhance the agreement to transfer the
information about category if a person has a low level of
verbal representation, whereas labels without the meta-
phor enhance this agreement when a person has a high
level of verbal representation.

Table 4

ANOVA results of the probability to transfer category information

Factor SS df MS F p n,
metaphor 0.448 1 0.448 0.173 0.677 0.358
conventionality 1.514 1 1.514 0.586 0.445 0.001
group 3.001 2 1.500 0.580 0.560 0.002
metaphor * conventionality 2.965 1 2.965 1.147 0.285 0.002
metaphor * group 2.507 2 1.254 0.485 0.616 0.002
conventionality * group 1.538 2 0.769 0.297 0.743 0.001
metaphor * conventionality * group 22.584 2 11.292 4.368 0.013 0.018
Residual 1251.257 484 2.585
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mdium high

Level of verbal representation

Unconventional labels

miadium High

Level of verbal representation

low

Unconventional labels

Metlaphor == without metaphor == with mataphor

Fig. 4. The comparison of the probability to transfer category information in dependence from the level
of verbal representation and category type

General Discussion

Language allows us to work with the information
internally: retrieving information from the long-term
memory and translating it to the level of awareness [17;
18; 19]. The influence of speech on cognitive processes
increases with age [1]. Our study shows that the influ-
ence of the inner speech also extends to the understand-
ing of categorical explanations. We found that high
levels of verbal representation were associated with the
evaluation of the persuasiveness of categorical explana-
tions and transfer of categorical information. This ability
was related to the presence of the 'metaphorical names'
factor. At a low level of verbal representation, the trans-
fer of categorical information was more significant with
the use of metaphorical names. In contrast, when the
level of verbal representation was high, the transfer of
categorical information was more significant when con-
ventional categorical names were used. Further research
is needed in order to account for these differences.

In our study, we did not compare the assessment of
categorical judgments with individual differences in
other types of representation. Adapting the question-
naire did not allow the use of other scales, but the verbal
representation scale has shown that it can be used for a
wide range of cognitive processes, from simple ones that
require image identification [16] to more complex ones
that include the understanding of explanations. The
next stage in the application of the measure of the inner
speech and verbal representation can be to examine the
relationship to the level of awareness in the operation of
categorical information. It is known that adults and chil-
dren over the age of 9 are more successful in learning cat-
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egorization rules if the attributes included in these rules
have good lexical labels [2]. This effect is not observed
in children under 9 years of age, even though formation
of these types of rules is already available. At the same
time, children of this age can hardly verbalize and, conse-
quently, realize the found categorization rule [18]: a fact
that was noted by L.S. Vygotsky [1]. It can be assumed
that children who have a higher level of development of
verbal representation will have more opportunities to
comprehend the found categorization rules. However,
testing this hypothesis would require adapting the ma-
terial of this questionnaire.

Conclusions

In our study, we extracted the verbal representation
scale from the internal representation questionnaire
[16]. The adaptation of the questionnaire to Russian-
speaking respondents showed the greatest compliance
of the verbal representation scale with its version in
the original version. This scale was used to divide the
subjects into groups with low, medium, and high levels
of this ability with subsequent analysis of its connec-
tion to the evaluation of categorical explanations and
the transfer of categorical information. We showed
the connection between the level of verbal representa-
tion and these cognitive processes and the interaction
with the relevant factors — the use of different types
of categorical names (conventional and metaphorical)
and their conventionality. These results significantly
expand ideas about the influence of the inner speech on
cognitive processes.
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