lﬁ RUDN Journal of Language Studies, Semiotics and Semantics
=‘ 2313-2299 (print), ISSN 2411-1236 (online) 2022 Vol. 13 No. 1 125—143

Becthuk PYQH. Cepus: TEOPUS A3bIKA. CEMMOTUKA. CEMAHTUKA http://journals.rudn.ru/semiotics-semantics

COLMNOKOIrHUTUBHbLIE UCCJIEAOBAHUA
SOCIOCOGNITIVE STUDIES

DOI: 10.22363/2313-2299-2022-13-1-125-143
UDC [811.161.1:811.512.157]'246.2-053.4(571.56)

Research article / HayyHas ctatbs

The Relationship Between Cognitive Flexibility,
Bilingualism and Language Production:
Evidence from Narrative Abilities in Senior Preschoolers
from the Republic of Sakha (Yakutia)

Ekaterina S. Oshchepkova!2(2 =], Arina N. Shatskaya!?
Marfa I. Dedyukina*®, Vera A. Yakupova!‘, Maria S. Kovyazina'

'Lomonosov Moscow State University,
11, bld. 9, Mokhovaya str., Moscow, Russian Federation, 125009

nstitute of Linguistics, Russian Academy of Sciences,
1 bld. 1 Bolshoy Kislovsky Lane, Moscow, Russian Federation, 125009

3Psychological Institute, Russian Academy of Education,
9, bld. 4, Mokhovaya str., Moscow, Russian Federation, 125009

“Preschool Education Department, Ammosov North-Eastern Federal University,
58, Belinskogo str., Yakutsk, Yakutia, Russian Federation, 677000

E<loshchepkova_es@iling-ran.ru

Abstract. Bilingualism remains one of the key agents of influence on cognitive and language
development of a child. Recently, this phenomenon became the focus of research attention. On the
one hand, it can be explained by the active migration processes occurring on a global level. On the
other hand, the influence of bilingualism over children’s cognitive and language development is still
quite a divisive issue. This study is aimed to explore, which phenomenon is more associ-ated with
the language development, — the fact of a child’s bilingualism or his/her level of execu-tive
functions development. 380 children from a bilingual Russian region participated in this re-search.
The final sample consisted of 279 6—7-year-old subjects without deviations in their cogni-tive and
language development. There were 181 monolingual children and 98 bilinguals. Age, gender and
non-verbal intelligence were controlled. Average age equaled to 6.65 years (SD = 0.37). The study
demonstrated that the differences revealed in the language development of mono- and bilingual
children were related mostly to lexical and grammatical aspects and didn’t intervene with the
macrostructure of the narrative. In regard to the influence of executive functions, the role of
cognitive flexibility turned out to be an essential element from the perspective of the difference in
mono- and bilingual children’s language development. As a whole, the study results allow drawing
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a conclusion that the development of cognitive flexibility contributes to a more efficient
simultaneous mastering of two languages.

Keywords: narratives, bilingualism, language development, narrative’s microstructure, narrative’s
macrostructure, executive functions, preschool age

Funding. Acknowledgments
This work was supported by the Russian Science Foundation Grant No. 21-18-00581.

Institutional Review Board Statement

The study and consent procedures were approved by the Ethics Committee of Faculty of Psychology
at Lomonosov Moscow State University (the approval No: 2021/98). The authors are grateful for
assistance in data collection the students of the Faculty of Psychology of Lomonosov Moscow State
University, heads of preschool institutions of Moscow, parents of pupils of kindergartens.

Article history:
Received: 01.09.2021
Accepted: 15.11.2021

For citation:

Oshchepkova, E.S., Shatskaya, A.N., Dedyukina, M.I., Yakupova, V.A. & Kovyazina, M.S. (2022).
The Relationship Between Cognitive Flexibility, Bilingualism and Language Production:
Evidence from Narrative Abilities in Senior Preschoolers from the Republic of Sakha (Yakutia).
RUDN Journal of Language Studies, Semiotics and Semantics, 13(1), 125—143.
https://doi.org/10.22363/2313-2299-2022-13-1-125-143

Author Contributions:

Conceptualization, Oshchepkova E.S.; methodology, Oshchepkova E.S.; validation, Kovyazina M.S;
formal analysis, Shatskaya A.N.; investigation Dedyukina M.L.; writing — original draft
preparation, Oshchepkova E.S. and Shatskaya A.N.; writing — review and editing, Yakupova V.A.
and Dedyukina M.I.; visualization, Shatskaya A.N.; supervision, Oshchepkova E.S.; project
administration, Kovyazina M.S.; funding acquisition, Oshchepkova E.S. All authors have read and
agreed to the published version of the manuscript. The authors declare no conflict of interest.

YOK [811.161.1:811.512.157]1246.2-053.4(571.56)

B3aumMocBaA3b MeXAy KOrHUTUBHOMW rMOKOCTbIO,
OMJIMHIrBU3MOM U NOPOXAEHUEM peyu
Ha MaTepuaJsie HappaTUBOB CTapLUUX AO0LKOJIbHUKOB
n3 Pecnyonukum Caxa (AkyTus)

E.C. Omenkosa'2? 0=, A.H. lllarckas'> 2, M.U. Jemoknna*’™,
B.A. SIxynosa!®, M.C. KoBsizuna!

"MoCKOBCKHI TOCYIapCTBEHHBINH yHIBEPCHTET MMeHn M.B. JloMoHOCOBA,
125009, Poccuiickass @edepayus, Mocksa, yn. Moxoeas 0. 11, cmp. 9

2HHcTuTyT a3piK03HaHMs Poccuiickol AKageMun Hayk,
125009, Poccutickas @edepayus, Mockea, b. Kucnosckuii nep., 0. 1, cmp. 1
Mcuxonoruueckuii MHCTUTYT Poccuiickoit AkaseMun 0Opa3oBaHus,
125009, Poccuiickas @edepayus, Mocksa, yn. Moxoeas 0. 9, cmp. 4
“CeBepo-Bocrounnii penepansubiil yanpepeurer nMenn M. K. AMmocoga,
677000, Poccuiickas @edepayus, Pecnyonuka Caxa (Axymus), Axymck, yn. Beaunckoeo, 0. 58
Boshchepkova_es@iling-ran.ru

AHHOTANUsA. BUJIMHIBU3M 0CTAeTCs OJHUM U3 KIIFOUEBBIX (DaKTOPOB, BIHUSIOIINX Ha KOTHUTHBHOE
1 SI3BIKOBOE pa3BUTHE peOeHKa. B mociemHee BpeMs 3TO sBIEHHE CTaJ0 0OBEKTOM MPUCTATBHOTO
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BHUMaHUs nccuenopateneid. C oMHONH CTOPOHBI, 3TO MOXKHO OOBSCHHTh AaKTUBHBIMU MHIPAIMOH-
HBIMH TIPOLIECCAMH, ITPOUCXOIAIINMHE Ha III00abHOM ypoBHE. C JIpyroil CTOPOHBI, BIUSIHUE IBY-
A3bIYMSA Ha KOIHUTUBHOE M SA3BIKOBOC Pa3BUTUC [leTei/lI MO-NTPE)KHEMY BBIZBIBACT PA3HOIIACUA:
HACKOJIBKO OHO CHJIBHO ¥ MO>KHO JIM HUBEIMPOBAThH OTPULIATENILHOE BIUSIHNE OWIMHrBU3MAa. JlaHHOE
HCCIIeI0OBaHUE HAINpPAaBJICHO HA U3Y4YEHHUE TOr0, KaKol (hakTop OOJIbIIe CBSI3aH C S3BIKOBBIM Pa3BHU-
THEM — (aKT ABYS3bIYMs peOEHKa MM yPOBEHb Pa3BUTHI €r0 PerysiTopHbIX (yHKIuHA. B mccie-
JoBaHMU NpuHsN yyactue 380 nereil u3 aBys3pIHOTO pernona Poccun. B okoHuUaTenbHyIO BbI-
00pKy BoILIH 279 UCTIBITYEMBIX B BOo3pacte 6—7 JieT 0e3 OTKIIOHEHHH B KOTHUTHBHOM U SI3BIKOBOM
pasButun. Pecnonienramu cranu 181 pedeHOK pycCKOSI3bIUHBINT MOHOJIMUHIB U 98 pycCKO-sKyT-
cKuX OuaMHrBoB. PaKTOpBEI BO3pAcTa, MOJIa U HEBEPOATbHOTO MHTEIICKTAa TAK)XKE yUHTBHIBAIUCH.
Cpennuii Bo3pact gereit cocraBmin 6,65 roga (SD = 0,37). MccnenoBanne oKa3ajo, 9TO BEISBIICH-
HBIC PAa3JInN4uAa B SA3bIKOBOM PA3BUTHUU OAHO- U JABYA3bIYHBIX )leTeﬂ 6bIJ'II/l CBs3aHbl B OCHOBHOM C
JIEKCUKO-IPaMMaTHIECKUMH aCTIIEKTaMH1 1 HE BJIMSUT HA MAKPOCTPYKTYpy HappaTusa. UTo kacaeTcs
BIMSHUSI PETYIATOPHBIX (PyHKIUH, poJib KOTHUTHBHOW TMOKOCTH OKasanach 0ojiee Ba’KHBIM dJIe-
MEHTOM C TOYKH 3PEHHSI Pa3HHILBI B SI3bIKOBOM Pa3sBUTHH OJHO- U JBYS3BIUHBIX AeTei. B memnom
pEe3yJIbTaThl UCCIEIOBAHNS MTO3BOJISIOT CHIENATh BBIBOJ O TOM, YTO Pa3BUTHE KOTHUTHBHOMN I'MOKO-
cTu criocoOcTByeT Oornee 3 (HeKTHBHOMY OTHOBPEMEHHOMY OBJAICHHUIO JBYMS S3bIKAMH.

KiroueBble ci1oBa: HappaTHBBI, OMJIMHIBU3M, Pa3BUTHE peUH, MUKPOCTPYKTYpa HappaTHBa, Mak-
POCTPYKTypa HappaTHBa, PEryJISTOPHbIE (QYHKIINH, JOIIKOJILHBIH BO3pacT
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Introduction

Both the topic of the mutual influence of executive functions (EF) and
language development, and the effect of bilingualism on children’s speech and
cognitive development, are of the utmost interest for contemporary psychology of
education [1; 2]. The strongest results were obtained for the association of
children’s working memory (especially the verbal one) and language development
[3; 4]. Some less obvious out-come was delivered on the effect of other

components of executive functions, such as inhibition control and cognitive
flexibility [5; 6].
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Researchers focus on looking for specific factors that have a positive impact
on the development of executive functions and speech development. Many
phenomena may serve as such factors, for example, the features of the development
of the emotional sphere affect the development of speech [7], and certain features
and types of children’s games are positively associated with the development of
components of regulatory functions [8; 9].

At the same time, the question remains open as to whether there are any factors
showing a negative impact on the development of self-regulation and speech in
children. Even though bilingualism becomes a more and more influential factor for
the entire system of preschool and junior school education [10], its effect on the
language development within each mastered language remains a complex and yet,
unsolved is-sue [11; 12]. For example, there is multiple data confirming the
negative effect of bilingualism on vocabulary volume [11], but its relationship with
other characteristics is still debatable [12]. Besides, it is important to keep in mind
the diversity of bilingual-ism, in particular, when a child masters two languages
belonging to different types and language families, for example, Russian and Yakut.
Russian is a synthetic language where nouns, adjectives and verbs have three
genders in the past tense [13]. Meanwhile, Yakut is an agglutinative language, and
its grammar contains no category of gender whatsoever [ 14]. Therefore, due to these
specifics, Russian-Yakut bilinguals often make mistakes in the agreement in gender
when speaking Russian.

The Republic of Sakha (Yakutia) is a region of the Russian Federation where
two languages, Russian and Yakut, coexist on the official level. Both communication
and education is executed in two languages in a more or less equal proportion. Thus,
in 32 kindergartens of the Republic there are both Russian-speaking and Yakut-
speaking groups [15]. Capital residents have a slight preference for Russian, when in
peripheral settlements (uluses) there are more monolinguals, speaking Yakut only.
There are also kindergarten groups where children and adults prefer this or that
language, along with totally bilingual groups, where everyone uses both languages.

The influence of bilingualism on executive functions

The influence of bilingualism on different EF was repeatedly studied by
multiple researchers [16—18]. However, even our systematic review [18]
demonstrated that this evidence is quite controversial, and more research is
necessary in this area in order to clarify the conditions under which those effects
show themselves. In general, there are both studies where bilinguals demonstrated
better performance in cognitive flexibility and attention shifting [16], and where
there was no difference at all [17]. We considered it important to include this aspect
in our study, in order to ascertain the nature of this relationship.

Relationship of bilingualism and language development

The influence of bilingualism on language development was studied both in
children with normal development, and the ones with different deviations [11; 12].
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The outcome was also ambiguous. Generally speaking, one can claim that in
children with developmental deviations, bilingualism often caused a negative effect
on language development. We assume that the source of these ambiguous results
lies in the extent of the difference of the languages mastered by the child, and with
the aspect of language under study.

It has been proven that children narratives’ analysis is a very precise language
assessment tool for bilinguals [19]. It is common to distinguish macro- and
microstructure in narratives [20, 21]. The macrostructure includes general narrative
parameters, narrative structure when the microstructure covers lexical,
grammatical, and syntactic specifics of speech [21]. According to previous research
of narratives in bilingual children [21—24], switching between languages will
affect in the first hand the volume of a child’s vocabulary, as well as his/her
grammar and syntax (in case those two vary a lot from language to language). At
the same time, general ability to build narratives with a certain structure doesn’t
depend on the presence of bilingualism, as it undergoes the same process
independently from the language.

Relationship of language development and executive functions

The relationship of executive functions (EF) and language development often
became of research interest, both in children with typical and atypical development
and showed the strong relationships between these indicators [25—27]. Yet, it is
important to point out that in the majority of such works mainly vocabulary and
syntactical assessments were taken into consideration in order to estimate the
language development [25; 27; 28]. Working memory as one of EF components
showed the best connection with language development [26]. Furthermore, some
evidence was obtained as well, regarding the association of the language
development with cognitive flexibility and inhibitory control [5; 6] or with
several components of EF [25; 27]. Besides, it was shown that verbal abilities
had a significant effect on the development of regulatory functions in preschool
children [29].

Previously, we studied the intercorrelation of EF and narratives using the
narratives by monolingual children from other region of Russia [30, 31]. The
analysis demonstrated, that in general, the level of proficiency of working memory
was highly and stably correlated with the narrative macrostructure parameters;
when verbal working memory was in particular connected with lexical and
grammatical specifics of children’s language. In regard to cognitive flexibility, the
results revealed that there was a strong correlation between it and macrostructure
indicators of narrative production whereas there were much fewer microstructure
indicators that have correlations with cognitive flexibility. The children who were
able to complete the most difficult task of DCCS method (with borders), showed
better results in narrative production [32]. It is also of importance, that above
mentioned research did not include the effect of bilingualism, and this is why we
consider it as a crucial variable in the current study.
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Aims and Hypotheses

The goal of this study was to reveal the influence of both bilingualism and
executive functions on the language development of 6—7-year-old children. The
results of literature review and our previous research works allowed us making the
following hypotheses:

1) Mono- and bilinguals demonstrate significant difference in the level of
development of language and executive functions.

2) Advanced level of development of executive functions can counter-balance
possible negative influence of bilingualism on the language development of
preschool children. We expect cognitive flexibility to cause the highest
compensating effect, comparing to the well-developed working memory (visual and
audio-verbal) and inhibitory control.

Materials and Methods

Participants

Total sample for this study consisted of 380 participants. The data of 101
children was excluded from the analysis (see Data analysis for more details). The
final sample size equaled to 279 6—7-year-old children with no cognitive or
language development deviations (M = 6.65; SD = 0.37). There were 145 female
and 134 male participants, all from the kindergartens of the Republic of Sakha
(Yakutia). All subjects were divided in two groups. The first was monolingual
(n=181), i.e. consisted of children who, ac-cording to the educators’ reports, spoke
Russian only, and the educator spoke Russian to them as well. The second group
was bilingual (n = 98); the children spoke Russian and Yakut, and the educator also
addressed them in both languages.

Measures
Executive functions Assessment

Four subtests were used to assess different aspects of executive functions.

The subtest “Sentences Repetition” [33] aimed to assess verbal working
memory. The child can receive from 0 to 34 points on it. The subtest “Memory for
Designs” [33] aimed to assess visual working memory. There were four
measurements available for children’s visual working memory: a content score, a
spatial score, a bonus score, and a total score (sum of previous three scores), in
accordance with the NEPSY-II battery description.

The subtest “Inhibition” [33] aimed to assess inhibitory control as a component
of executive functions which is the children’s ability to inhibit automatized
cognitive reactions. If there are no errors, the child receives two points for each
five-second time interval; if there is one error, the child receives one point and 0 if
there are two or more errors. The maximum number of points is 30.
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The Dimensional Change Card Sort [34] is assessment of shifting or cognitive
flexibility. DCCS implies children’s sorting cards by different rules. One point is
awarded for each correct sorting (the maximum of points is 24). Later each subtest
was processed in accordance with the technique instruction [30].

Afterwards, a total score was calculated for each subtest, and it reflected the
general level of development of a particular component of self-regulation system. For
example, for the working memory subtest there was a “Total” score and the “Content”,
“Spatial”, and “Bonus” scores. For audio-verbal memory subtest there was just the
“Total score”. Inhibitory control subtest had a total “Naming” score for all the tasks
series with different stimuli, and a total “Inhibition” score, also for all the series.
Physical inhibitory control subtest (“hot self-regulation”) had a “Total” score and
different measures for the mistakes of all types: “Movements”, “Eye opening”, and
“Sounds”. For the last subtest, the one for cognitive flexibility, there was also a “Total”
score and the measures for each sorting stage “Shape”, “Form”, and “With shifting”.

Language development assessment

We used elicited narratives for the assessment of language development. This
technique is considered the most ecological [20; 21], because it allows taking into
account not only the lexical and grammatical indicators of the child’s language, but
also his/her ability to compose structured coherent speech. However, despite all the
advantages of this technique, the approaches to the collection, assessment, and the
processing of narratives may still vary. In particular, the methods of the assessment
of narratives, mostly applied in Russian psychology, include the following
parameters: semantic completeness, semantic adequacy A and B [35], narrative
type [36], and narrative structure [37]. In their aggregate, they represent the
narrative macrostructure and lexico-grammatical parameters (lexical, grammatical
and syntactical accuracy) that form the microstructure [31].

In the framework of the current study, we also distinguished complex
parameters: 1) Narrative macrostructure that included semantic adequacy A and B,
semantic completeness, narrative type, and narrative structure; and 2) Narrative
microstructure (lexical, grammatical and syntactical accuracy).

In order to obtain more precise results, we used all types of elicited narratives:
re-telling (“The jackdaw and the pigeons”), storytelling based on a single picture
(““A broken cup”), and storytelling based on a series of pictures (“The cat and the
dog”). All types of narratives were analyzed by the above listed parameters. All
children were consequently presented with a picture, a series of pictures, and a story
to be retold. All the narratives were recorded, and later these materials were written
out by specially trained staff.

Strategy of Data Analysis

On the first stage, the initial sample of 380 6—7-year-old participants was
reduced. We had to exclude the data of monolingual Yakut-speaking children
(n=101), as there was a possibility of misunderstanding the instructions, given that
all the techniques were presented in Russian.
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To confirm the first hypothesis, we used the method of comparison of averages
for bi- and monolingual children by means of t-Student test and Mann—Whitney U
test. The first test was used for cognitive flexibility “Total” score and “Shifting” score;
for audio-verbal “Total” score, and some linguistic variables: semantic completeness,
number of words, and macro- and microstructure (general). The second test was
applied to the number of cognitive flexibility mistakes in “Color” and “Shape”
category; inhibition (naming and inhibition), physical inhibitory control, visual
working memory, and the rest of linguistic variables: semantic adequacy A and B,
narrative type, narrative structure, and lexical, grammatical and syntactical accuracy.

We used HCA in order to verify the second hypothesis. It allowed finding the
optimal number of clusters in the EF development. Then we applied k-means
clustering to define the groups with different levels of development of 1) cognitive
flexibility; 2) working memory (visual and audio-verbal), and 3) inhibition.

Results

Differences in the Development of EF and Oral Language in Bilingual
and Monolingual Preschoolers

Our first assumption, that there was a significant difference in language
development and executive functions of mono- and bilingual children, was verified
through the comparison of averages (T-Student test and Mann—Whitney U test for
independent samples). The following results were obtained for the relationship of
self-regulation parameters. There were significant differences in audio-verbal
memory of bi- and monolingual children, to the advantage of the latter (t = 5.046;
p = 0.000). It meant that audio-verbal memory of bilingual respondents was less
developed. In case of inhibitory control, the opposite significant differences were
discovered, i.e., bilingual children had it on more advanced level (for the “Total”
score, U = 6744.500; p = 0.024). The number of mistakes in that subtest also
differed significantly: monolinguals made some sounds more often, even though
the instruction to the task clearly prohibited it (U = 5576.500, p = 0.001). It can be
explained with the fact that bilinguals have better skills of “hot” self-regulation.
However, this conclusion is way too far-fetched, and clearly needs to be double-
checked on a larger sample.

The next step was to analyze the differences between mono- and bilingual children
in the level of their language development. Bilinguals demonstrated significantly lower
score in all aspects of general narrative microstructure: lexical (U =2354.0, p=0.001),
grammatical (U = 1738.5, p = 0.0001), and syntactical (U=2190.5, p = 0.0001)
accuracy. No significant difference was registered for narrative macrostructure. Thus,
there were significant differences in bi- and monolingual children only with respect to
lexical and grammatical accuracy of speech.

Language development in Bilinguals with High Level
of Executive Functions
In our second hypothesis we assumed that bilinguals with advanced executive
functions have the same level of language development as monolinguals.
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Language development in Bilinguals with High Level
of Cognitive Flexibility

We verified the second hypothesis regarding cognitive flexibility. For this, we
de-fined the optimal number of clusters describing the values of cognitive
flexibility, through hierarchic clustering. Two came out to be the best number. Next,
we divided the whole sample in two groups by means of k-means clustering
(medium and high level of development of cognitive flexibility, correspondingly).
Significant difference between these two groups existed only for the following two
parameters (T-Student test): “Total” score for cognitive flexibility (Total score
Sorting: t = —14.781; p = 0.000) and shifting from one sorting rule to another
(Sorting with Shifting: t = —13.603; p = 0.000). The difference between the high
and medium CF for color and shape sorting were not significant (the Mann-Whitney
test: U =1914.0; p = 0.595 and U = 1780.0; p = .166).

Only monolingual (n = 84) and bilingual (n = 29) children with high level of
cognitive flexibility development participated in the next stage of analysis. We
performed the comparison of averages for linguistic variables with T-Student test
and Mann—Whitney U test for independent samples. Obtained results can be found
in Table 1.

Table 1 / Tabnvua 1

Comparison of Averages across monolinguals and bilinguals with High CF Level by
linguistic variables /
CpaBHeHue cpeaHuX nokasaTesieit MOHOJIMHIBOB U OMIMHIBOB C BbiICOKUM ypoBHeM CF
no JIMHreBuCTU4eCKUM nepemMeHHbIm

Linguistic Variables Criterion p- M SD
value
Monolingual Bilingual Monolingual Bilingual
with High with High
CF CF
semantic _
completeness T=,226 ,822 34.95 35.71 12.148 13.745
semantic adequacy A U=423.5 ,580 1.80 2.14 1.391 1.740
semantic adequacyB U=417.0 ,517 2.66 2.57 1.346 1.630
number of words T=1.016 ,314 55.52 60.52 23.261 19.992
narrative structure U=458.0 ,954 1.25 1.24 ,892 1.091
narrative type U=449.0 ,847 2.02 2.00 1.210 1.304
macrostructure _
(general) T=.224 ,824 42.68 43.67 15.642 18.502
grammatical -
accuracy T=-1.920 ,059 7.20 6.14 2.041 2.175
syntactical accuracy T=-1.310 ,195 7.20 6.38 2.445 2.202
lexical accuracy =-1.519 ,134 6.73 5.90 2.150 1.786
microstructure  t__4 573 0og 21.14 18.43 6.345 5.546

(general)

Note: only significant differences are noted.

The data, presented in Table 1 demonstrates that our second hypothesis
regarding cognitive flexibility was confirmed. There was no significant difference
between bilinguals and monolinguals with high CF Level for any of linguistic
variables. If we take a closer look at the obtained scores, we can make yet another
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conclusion. Bilinguals with high CF level the general macrostructure was
developed even better than the one of monolinguals with medium CF level. One
could observe the same pattern in particular, in semantic completeness, semantic
adequacy A, and number of words. In relation to other variables, monolinguals did
not differ from bilinguals with high CF level but demonstrated a slightly better
score. This data also confirms that the general macrostructure and the variables it
contains, such as grammatical, syntactical and lexical accuracy didn’t differ
significantly in bilinguals and monolinguals with high CF level, even despite the
latter had them better developed.

Language development in Bilinguals with High Level
of Visual Working Memory

We also checked the second hypothesis regarding visual working memory. For
this, we defined the optimal number of clusters describing the values of this EF
component, through hierarchic clustering. Two came out to be the best number.
Next, we divided the whole sample in two groups by means of k-means clustering
(medium and high level of development of visual working memory,
correspondingly). Mann—Whitney U test revealed significant difference between
medium and high level of development of this parameter under all criteria except
“Spatial” visual working memory.

On the next stage we selected all monolinguals that performed this task
(n=90) and all bilinguals with high VWM level (n = 44). We performed the
comparison of averages for linguistic variables with T-Student test and Mann—
Whitney U test for independent samples. Obtained results can be found in Table 2.

Table 2 / Tabnvua 2

Comparison of Averages across monolinguals and bilinguals with High VWM Level
by linguistic variables /
CpaBHeHue cpegHuX noka3aTtesieili MOHOJIMHIBOB Y OUJIMHIBOB C BbICOKMM YPOBHEM
3puTtenbHOI paboueii namatu (3PIM) no A3bIKOBbLIM NOKa3aTensam

Linguistic Variables Criterion p- M SD
value
Monolingual Bilingual Monolingual Bilingual
with High with High
VWM VWM
semantic _
completeness T=,701 ,486 34.83 37.03 10.71 17.03
semantic adequacy A T =,685 495 1.90 2.14 1.31 1.77
semantic adequacyB U=612.0 ,301 2.59 3.07 1.46 2.05
number of words T=,152 ,879 57.43 58.34 23.89 28.54
narrative structure U=686.5 ,797 1.94 1.86 1.07 1.27
narrative type Uu=620.0 ,329 1.14 1.41 0.89 1.18
Macrostructure _
(general) T=,753 ,454 42.41 45,52 13.98 22.52
grammatical _
accuracy Uu=464.0 ,010 7.10 5.86 1.65 2.23
syntactical accuracy T=-2.341 ,022 7.10 5.90 2.15 2.27
lexical accuracy T=-1.464 ,147 6.55 5.90 1.74 2.16
Microstructure 1 5374 020 20.76 17.66 5.13 6.27

(general)

Note: no significant differences are marked in bold.
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In reliance upon Table 2, one can state that our second hypothesis regarding
visual working memory was only partially confirmed. Bilinguals with high VWM
level didn’t differ significantly from monolinguals by almost all the variables, except
general microstructure, especially grammatical and syntactical accuracy. Based on
the averages, one can draw a conclusion that such bilingual children have a better
developed general macrostructure, than average monolinguals. It holds true for all the
variables composing macrostructure as well, except narrative structure. When to
microstructure (in particular, grammatical, and syntactic accuracy), bilinguals with
high VWM level performed worse than monolinguals. The groups didn’t really differ
in lexical accuracy, but monolinguals demonstrated a tendency to higher score.

Language development in Bilinguals with High Level
of Verbal Working Memory

We verified the second hypothesis regarding audio-verbal working memory.
The hierarchic cluster analysis demonstrated that the optimal number of clusters
equaled to two, like in previous cases. Then, we divided the sample in two groups
by means of k-means clustering (medium and high level of development of audio-
verbal working memory, correspondingly). T-Student test revealed significant
difference between medium and high level of development of this parameter.

Further we selected all monolinguals that completed this task (n = 168) and
all bilinguals with high level of development of this type of working memory
(n = 53). The comparison of averages by linguistic variables was performed
then, via T-Student test and Mann—Whitney U test for independent samples.
Obtained results can be found in Table 3.

Table 3 / Tabnvua 3

Comparison of Averages across monolinguals and bilinguals with High AVbWM Level
by linguistic variables /
CpaBHeHue cpeaHuX noka3aresieii MOHOJIMHIBOB U OUJIMHIBOB C BbICOKMM YPOBHEM
cnyxo-pedyeBoii paboyeii namatu (CPPI) no 93bIkOBbIM NOKa3aTenamMm

Linguistic Variables Criterion p- M SD
value
Monolingual Bilingual Monolingual Bilingual
with High with High
AVbWM AVbWM
semantic _
completeness T=1535 ,127 38.02 41.63 14.07 14.07
semantic adequacy A U=1890.5 ,783 2.25 2.37 1.52 1.65
Sema”t'cgdeq“acy U=1638.0 ,136 3.03 3.51 1.65 1.65
number of words T=,553 ,581 62.40 64.90 24.74 22.92
narrative structure U=1755.0 ,345 2.14 2.34 1.06 1.24
narrative type U=1542.5 ,045 1.35 1.71 0.97 1.03
Macrostructure _
(general) T=1.528 ,129 46.79 51.56 15.84 18.60
grammatical _
accuracy U=1207.0 ,000 7.47 6.27 1.84 1.75
syntactical accuracy U=1401.5 ,009 7.66 6.66 2.26 1.92
lexical accuracy =-1.718 ,088 6.87 6.29 1.88 1.65
Microstructure _
(general) T=-2.785 ,006 22.01 19.22 5.57 4.83

Note: no significant differences are marked in bold.
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Table 3 demonstrates that the second hypothesis regarding audio-verbal
working memory was confirmed partially. Bilinguals with high AVbWM level
didn’t differ that much from monolinguals by the majority of variables, except
narrative type and general microstructure (in particular, grammatical and
syntactical accuracy). Basing on the averages, we can see that those bilinguals
possess a better developed macrostructure, than average monolinguals. In respect
to the microstructure measures (including grammatical and syntactic accuracy),
bilinguals with AVbWM level were less efficient than monolinguals. There was no
significant difference between the groups, but monolinguals had higher scores.

Language development in Bilinguals with High Level
of Inhibitory Control

Finally, we verified the second hypothesis about inhibitory control. Again, the
optimal number of clusters was two, according to our hierarchic cluster analysis.
Then, we divided the sample in two groups by means of k-means clustering
(medium and high level of development of inhibitory control, correspondingly).
Mann—Whitney U test revealed significant difference between medium and high
level of development of this parameter.

Then, we selected all monolinguals (n = 154) and all bilinguals with high IC
level (n = 50). Afterwards, we performed the comparison of averages by linguistic
variables via T-Student test and Mann—Whitney U test for independent samples.
Obtained results can be found in Table 4.

Table 4 /| Tabnvua 4

Comparison of Averages across monolinguals and bilinguals with High IC Level
by linguistic variables /
CpaBHeHue cpeaHux noka3artesieii MOHOJIMHIBOB Y OUJIMHIBOB C BbICOKMM YPOBHEM
caepxuBaiowero KoHTpons (CK) no a3bIKkOBbIM Noka3aTtensam

Linguistic Variables Criterion p- M SD
value . . ) .
Monolingual Bilingual Monolingual Bilingual
with High with High
IC IC
semantic _
completeness =-,084 ,973 38.33 38.25 11.71 13.88
semantic adequacy A U=1467.5 ,401 2.31 2.06 1.50 1.55
semantic adequacy B U=1544.5 ,678 3.08 2.94 1.62 1.69
number of words T=-,774 ,440 62.42 58.67 23.85 26.41
narrative structure U=1515.5 ,558 2.17 2.06 1.05 1.22
narrative type U=1554.0 ,707 1.37 1.31 0.95 1.01
Macrostructure _
(general) T=-,200 ,842 47.26 46.61 15.53 18.17
grammatical _
accuracy Uu=803.5 ,000 7.52 5.86 1.85 1.69
syntactical accuracy U=1048.5 ,002 7.76 6.36 2.26 2.09
lexical accuracy =-2.372 ,019 6.90 6.03 1.90 1.78
Microstructure  +_ 3661 000  22.18 18.25 5.62 4.95

(general)

Note: no significant differences are marked in bold.
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From Table 4, we can see that the second hypothesis regarding inhibitory
control was partially confirmed. Bilinguals with high IC level didn’t differ
significantly from monolinguals by all variables associated with the narrative
macrostructure. Basing on the averages, we can draw a conclusion that
monolinguals demonstrate a much more advanced narrative microstructure and
higher score for macrostructure at a trend level.

Discussion

This study revealed that for the 6—7-year-old preschool children, residents of
the Republic of Sakha (Yakutia), bilingualism was an important developmental
factor both for executive functions and their language. The ambiguousness of the
influence of this factor, previously outlined in various research works [38] was
confirmed by this study as well. In general, Yakut-Russian bilinguals performed the
speech-oriented tasks worse than Russian-speaking monolinguals. In particular, it
was especially noticeable in their grammatical and syntactic scores. Most probably,
it can be related to the effect of the interference of languages, because this
phenomenon was much less present in the accuracy of vocabulary use. Moreover,
when it comes to narrative macrostructure, there were no significant difference
between monolinguals and bilinguals at all. Therefore, a preliminary conclusion
may be drawn that microstructure of a child’s narratives does depend on his/her
mono- or bilingualism, while building of a coherent narrative rather depends on the
level of development of cognitive functions. However, this assumption needs
additional investigation because it is difficult to distinguish between effects. This is
the effects of bilingualism itself or the effects of the socio-economic characteristics
of the region of residence, which can affect cognitive functioning [39].

In respect to executive functions, there is also an uncertainty in their
performance. Working memory score of bilinguals was lower than of monolinguals,
but their inhibitory control was better, while in cognitive flexibility measures there
was no significant difference at all. Yet, it’s important to note that in the latter case
the bilinguals’ results were better than at a trend level. This outcome might be
explained with the fact that verbal working memory tasks are based on the repeating
of sentences, hence are indirectly related to language development and to worse
understanding of instructions by bilinguals. Although their higher level of
inhibitory control coincides with the conclusions made in other research works
dedicated to the same phenomenon [6, 7]. Apparently, the case is that bilingual
children have more experience in shifting between languages and inhibition of
words usage from a certain language when communicating in another one.

Despite negative influence of bilingualism on language development
discovered in this study, it can be reduced if more attention is paid to the
development of children’s executive functions. In particular, the obtained results
demonstrate that bilinguals with high cognitive flexibility level didn’t really differ
from Russian-speaking monolinguals in language development. This may be due to
the fact that well-developed executive functions allow children quick and efficient
shifting from one language to another, and counter-balance the effect of interference
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between languages (since Russian and Yakut grammatical system are quite distinct,
children with low CF level are influenced by that interference to a great extent).

In fact, cognitive flexibility turned out to be the only component of executive
functions that caused the highest effect on bilinguals’ language development. Other
components, such as working memory and inhibitory control, didn’t affect language
development that much; other bilinguals with high level of development of these
parameters demonstrated significantly worse results in language development, than
monolinguals. Thus, well-developed cognitive flexibility can be considered an
advantage that can contribute to the mitigation of potential under achievements in
bilingual’s language development if compared to monolinguals. This met our
expectations completely.

Conclusions

Thus, the analysis of the influence of bilingualism on the development of
narratives in 6—7-year-old preschool children in dependence to the level of
development of their executive functions revealed the following:

1. Yakut-Russian bilinguals of senior preschool age demonstrated lower level
of development of such EF component as working memory, than monolinguals, but
better inhibitory control.

2. Monolinguals obtained better results in lexical and grammatical aspects of
language development, while no significant difference was registered between bi-
and monolingual children in respect to the ability to compose coherent narratives.

3. Among executive functions, it is the cognitive flexibility that plays the crucial
role, because bilinguals with well-developed CF not only didn’t demonstrate lower
results, but in some measures, were more successful than monolingual children.

4. Other executive functions, such as working memory and inhibitory control,
cause less effect on language development.

5. To counter-balance negative influence of bilingualism on language develop-
ment, it is important to pay more attention to executive functions development and
prioritize cognitive flexibility in this context.
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