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ABSTRACT

THE EFFECT OF BILINGUAL EXPERIENCE AND HOME LANGUAGE
ENVIRONMENT ON COGNITIVE CONTROL
OF BILINGUAL CHILDREN

Gong, Xiaoweli
M.S., The Department of Psychology
Supervisor: Assist. Prof. Dr. Dilay Z. Karadéller Astarlioglu

January 2024, 62 pages

There has been growing interest in how different dimensions of bilingual experience
correlate with cognitive abilities within the bilingual group. This interest targeted data
from young bilingual children who lack sufficient language production. The current
study includes a variety of bilingual experience-related factors such as language
proficiency, language use, and code-switching frequency, as well as targeting both
young bilingual children and their parents. Twenty-four multilingual families with 30-
to 48-month-old bilingual children provided audio recordings of their daily interaction,
filled out the bilingual experience-related questionnaire, and participated in online
cognitive tasks. Results showed that children’s age, rather than any of the children’s
or parents’ bilingual-experience-related variables, predicted children’s cognitive
control abilities. We also reported the intercorrelations among all bilingual-
experience-related variables for both children and parents. This study is one of the few
studies that looked at the bilingual effects between bilingualism and cognition by
including parental factors as well as three bilingual-experience-related dimensions,
particularly the code-switching frequency. The implications of applying the bilingual
experience-based approach and including environmental factors while studying young
bilingual age groups with limited language production were also discussed in the

article.
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0z

IKi DILLI DENEYIM VE EV DILI ORTAMININ iKi DiLLi COCUKLARIN
BILISSEL KONTROLU UZERINDEKI ETKISI

Gong, Xiaoweli
Yiiksek Lisans, Psikoloji Boliimii

Tez Yoneticisi: Dr. Ogr. Uyesi Dilay Z. Karadéller Astarlioglu

Ocak 2024, 62 sayfa

Iki dilli deneyimin farkli boyutlarmin, iki dilli grup igindeki biligsel yeteneklerle nasil
iligkili oldugu konusuna giderek artan bir ilgi vardir. Bu ilgi, yeterli dil iretimine sahip
olmayan iki dilli kii¢iik ¢ocuklardan elde edilen verileri hedef almaktadir. Bu ¢aligsma;
dil yeterliligi, dil kullanim1 ve kod degistirme siklig1 gibi iki dillilik deneyimiyle ilgili
cesitli faktorleri igermenin yani sira hem iki dilli kii¢iik cocuklart hem de ebeveynlerini
incelemeyi amaglamaktadir. Giinliik etkilesimlerinin ses kaydi alinan, 30 ila 48 aylik
iki dilli ¢ocuklart olan yirmi dort ¢ok dilli aile, iki dilli deneyimle ilgili anketi doldurdu
ve cevrimigi biligsel teste katildi. Sonuclar, ¢ocuklarin veya ebeveynlerin iki dilli
deneyimleriyle ilgili degiskenlerden ziyade ¢ocuklarin yasinin, ¢ocuklarin biligsel
kontrol yeteneklerini yordadigini gésterdi. Ayrica hem ¢ocuklar hem de ebeveynler
icin iki dillilik deneyimiyle ilgili tiim degiskenler arasindaki karsilikli iligkiler de
incelendi. Bu galisma, iki dillilik ile bilis arasindaki iki dillilik etkilerini, ebeveyn
faktorlerinin yani sira iki dillilik deneyimiyle ilgili ii¢ boyutu, o6zellikle de kod
degistirme sikligin1 dahil ederek inceleyen birka¢ ¢alismadan biridir. Calismada,
siurl dil tiretimine sahip iki dilli gen¢ yas gruplarini incelerken iki dilli deneyime
dayali yaklagimin uygulanmasinin ve g¢evresel faktorlerin dahil edilmesinin sonuglari

da tartisilmstir.
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CHAPTER 1

INTRODUCTION

The global bilingual/multilingual population is growing as the world becomes more
interconnected. It was reported that there are about 7000 languages within all 200
countries in the world, therefore smaller language speakers need to use languages other
than their native language daily (Cenoz, J. 2013; UNESCO, & UNICEF. 2020, p.2).
According to Crystal (1997), bilingualism (mainly the use of English and another
language) represents approximately 235 million people worldwide, and two-thirds of
the world's children are raised in environments that speak more than one language.
Meanwhile, researchers are becoming increasingly interested in the potential

association between this unique linguistic capacity and human cognitive abilities.

Nonetheless, for the past decades, whether bilingual speakers have a cognitive
advantage over monolingual speakers has been the subject of heated debate up to the
present day (Gunnerud et al., 2020; Lowe et al., 2021; van den Noort et al., 2019).
Because of the complex and controversial nature of bilingualism and cognition,
skeptics assert that “bilingual advantages in executive functioning either do not exist

or are restricted to very specific and undetermined circumstances” (Paap et al., 2015).

The current study was designed to address the challenges that researchers face when
studying the effects of bilingualism on cognition, as well as the gaps in the literature
in terms of age group. Instead of using the popular group comparison between
monolingual and bilingual speakers, the focus of this study is to treat bilingual
experience related variables of both children and parents as potential indicators of the
bilingual effect on children's cognitive control abilities. We hope to disentangle the
effect of bilingualism by applying a gradient measure of bilingual experience related
factors, including language proficiency, language usage, and code-switching

frequency of both bilingual children and their parents. We also hope to focus on the



relatively understudied age group, which is young bilingual children without sufficient
language production, and pay attention to parental factors that constitute their home

language environments.

The goal of the current study is twofold: 1) to examine whether bilingual experience
related factors, particularly code-switching frequency, influence children’s cognitive
control ability; and 2) whether parental- or child-related factors could potentially

account for the variation of young bilingual children’s cognitive control abilities.
1.1.  Overview

Scholars suggested that the reasons for inconsistent findings about the “bilingual
effect” are due to 1) the validity of the tasks for measuring cognitive outcomes that
could be impacted by bilingual experience; 2) confounding effects from certain factors
such as age and socioeconomic status; 3) differences between children and adults; 4)
and most importantly, underdeveloped typology of bilingualism (e.g., life-long
balanced vs. later-onset or infrequent use of the non-dominate language) or the
measurement of bilingual related experience not being consistently reported across
studies (Bialystok, 2017; De Cat et al., 2016; Lowe et al., 2021). As a result,
researchers called for a more rigorous approach based on theoretically-motivated
hypotheses instead of the widely used between-group quasi-experimental comparison
design to address the potential cause of null findings between bilingual and

monolingual groups.

One of the more recent approaches that have received increased attention is to locate
the individual bilingual differences and underlying working mechanisms that
potentially contribute to the presence (or absence) of bilingual advantages in executive
functions (Bialystok & Craik, 2022; Yang et al., 2016). Consequently, there is a
growing body of literature that emphasizes the source of different cognitive
performances between monolingual and bilingual groups by investigating the
influence of distinct bilingual experiences (Kang & Lust, 2019; Kheder & Kaan, 2021;
Sulpizio et al., 2020; Yow & Li, 2015). Language proficiency and language usage
appeared to be two of the aspects that could be extracted from multiple self-reported

and standardized measures. They were also reported to be the most frequently



examined features in studies in recent years regarding bilingualism and cognition
(Luk, 2013; Surrain & Luk, 2019).

Furthermore, code-switching as one of the bilingual experience facets has gained
growing attention in terms of building transparent, consistent, and comprehensive
reporting of bilingualism’s characteristics (Katamata et al., 2023; Marian &
Hayakawa, 2021). It was suggested that the core of the "bilingual advantage" lies in
bilinguals’ language-switching behavior which generates the monitoring and
inhibiting processes that command the effort of cognitive control (Costa et al., 2009).
Studies that include multiple abovementioned dimensions of bilingualism in this line
of research were limited and the results appeared to be rather inconsistent (Giguere et
al., 2022; Kheder & Kaan, 2021). To account for the full range of bilingual experience,
researchers are advocating for the integration of analyses that consider the variability
of bilingual experience. (De Cat, 2018; Luk, 2015).

Research identifying the association between bilingual experience and cognitive
control ability almost exclusively draws evidence from school-age children and adults.
Young simultaneous bilingual individuals with insufficient language production rarely
become the target age group for studies investigating the relationship between
bilingualism and cognitive functioning (Verhagen et al., 2020). It is commonly
accepted that the effect of bilingualism is due to bilingual speakers’ frequent language
conflicting resolution by focusing attention on the target language meanwhile ignoring
interference of the non-target language (Green, 1998; Green & Abutalebi, 2013). Most
of the studies only investigated how the bilingual individual’s language proficiency,
language usage, and code-switching behavior affected their cognitive abilities, which
were built on the presumption that they were sufficient on language production.
Nonetheless, the same research design does not apply to the age group at early
language production stages, such as infants, toddlers, or young children with no or
limited language production ability.

Nonetheless, differences between monolingual and bilingual infants and toddlers
regarding selective attention, visual habituation, cognitive flexibility, and generic
executive function have been repeatedly discovered (Comishen et al., 2019; Kovacs &
Mehler, 2009a, 2009b; Poulin-Dubois et al., 2011; Singh, 2015; Verhagen et al., 2020).



These discoveries indicated that other than being generated from direct language
production, the bilingual effect could also be due to mere exposure and processing of
two languages, namely, language comprehension under the bilingual context (Dijkstra
etal., 1998).

Therefore, the parental factors that form the bilingual environment for simultaneous
bilingual children should be included if we aim at young age groups and take
individual bilingual variabilities into consideration. So far, very few studies have
considered parental factors such as parental language proficiency and parental
language usage as indicators for bilingual children’s cognitive performance (Verhagen
et al., 2020). To our knowledge, other facets of bilingualism, such as parental code-

switching frequency, have never been investigated in terms of parental variables.
1.2.  Bilingual Individual Variability and Cognitive Control

During the language production process of a bilingual speaker, both languages are
activated simultaneously in the bilingual brain (Costa et al., 1999; Korll et al., 2014).
It is commonly accepted that inhibition is critical in allowing bilingual speakers to
exclude inferences from non-targeted languages (Martin-Rhee & Bialystok, 2008;
Philipp & Koch, 2009). Several bilingual language and cognitive models are based on
this inhibition assumption. Green (1998) depicted the bilingual language production
process in his Inhibitory Control Model, from conceptual idea formation to language
task schema activation, and then inhibition of non-targeted lexical-semantic
representations and activation of targeted linguistic systems. By the same token, the
Bilingual Interactive-Activation (BIA) Model suggested a top-down control
mechanism for decision and response selection when choosing between activated
lexical representations (Dijkstra et al., 1998). With the foundation of bilingual
language processing theories, there is growing consensus that the bilingual language
control process has recruited domain-general cognitive control, providing strong
support for the importance of cognitive control in the language production of bilingual
individuals (Hartanto & Yang, 2016; Timmermeister et al., 2020).

To differentiate the quantity of cognitive control that happened during bilingual

language production and the effect of individual bilingual variations on cognition,

language proficiency, language usage, and code-switching frequency were used as
4



major indicators when applying the within-group comparison design. Abutalebi and
Green (2007) proposed that the proficiency level of a second language results in varied
activation of the bilingual brain. They attribute this variability to the ongoing active
monitoring, selecting, and inhibiting processes during bilingual language processing.
Studies also found that for both monolingual and bilingual preschool children, there is
an association between language proficiency, inhibition, and shifting abilities (lluz-
Cohen & Armon-Lotem, 2013). Specifically, it was discovered that students who had
mastered their L2 performed significantly better at shifting than those still learning the
new language. Meanwhile, language usage, as another dimension of the bilingual
experience, focused on the potential effect of the bilingual speakers’ language mixing
throughout the day on cognitive ability. The more frequently they mix their languages
in their daily lives, the more practices they will receive implemented in monitoring,

selecting, and inhibitory processes (Costa et al., 2009; Soveri et al., 2011).

Code-switching as the more fine-grained factor compared to language proficiency and
usage received increasing interest from researchers dedicated to uncovering the
underlying mechanism of bilingual effects. Nonetheless, compared to language
proficiency and language usage, studies related to code-switching and its effect on
cognition are fairly limited (Surrain & Luk, 2019). Green and Abutalebi (2013) in their
Adaptive Control Hypothesis, proposed that code-switching behavior initiates eight
cognitive control processes (goal maintenance, conflict monitoring, interference
suppression, salient cue detection, selective response inhibition, task disengagement,
task engagement, and opportunistic planning). Researchers who applied the ACH
model in their studies suggested that cognitive control challenges during bilingual
speakers’ code-switching behaviors lead to better cognitive performance. So far, most
of the studies on the association between code-switching behaviors and executive
function have focused on adults; however, similar studies targeting children are overly
limited.

To the best of our knowledge, only two studies have examined the possible effect of
code-switching behavior on executive functions targeted at bilingual children. One of
them discovered that contrary to previous work on adults, code-switching performance
did not significantly predict EF performance for eight-years-old children; however,

bilingual language proficiency did (Kang & Lust, 2017). The other one is a
5



longitudinal study, and the findings indicated that the less frequent code-switching
behavior of children, in fact, negatively affected their inhibitory control during the
preschool period (Kuzyk et al., 2020). This result might be because the function of
code-switching behaviors for children, especially when they are at the preverbal stage,
Is different compared to adults. Therefore, it might not be a valid indicator for judging
the growth of their cognitive abilities, which supported the necessity of including
factors other than young children’s bilingual experience as potential predictors in this

field of research.

Along with the growing consensus that bilingualism is a complex and dynamic
experience, studies started including and comparing multidimensional aspects of
bilingual experience when investigating bilingualism and cognition. Within adult
bilinguals, it was discovered that better executive control skills are associated with a
more balanced level of language proficiency, and usage (Yow & Li, 2015). From a
neurological perspective, bilingual experience, including L2 age of acquisition,
proficiency and usage, all modulated the network of brain and language connectivity
(Sulpizio et al., 2020). Code-switching frequency was also included and researchers
found that the frequency of code-switching instead of the age of acquisition of the
second language or the degree of language usage in daily life (all calculated as
continuous variables) was related to mixing costs when performing shifting tasks
(Soveri et al., 2011). Bilingual speakers who code-switch more frequently made fewer
errors when performing the Simon task compared to the ones who code-switching less
(Kheder & Kaan, 2021).

Nonetheless, there are still limited studies in the field of bilingualism and cognition
investigating and comparing multidimensional features of bilingualism, and the results
appear to be inconsistent. One study claimed that language proficiency instead of code-
switching predicts the executive function performance of bilingual children (Kang &
Lust, 2019). Therefore, one of our main goals is to include all three abovementioned
dimensions of bilingualism (language proficiency, language usage, and code-

switching frequency) and compare their effects on cognitive control abilities.

Moreover, we will also take the opportunity to investigate the intercorrelations among
all three bilingualism dimensions and between children and their parents. Given that



researchers have only recently begun to place a greater emphasis on developing a more
accurate and consistent description of bilingualism, language proficiency, language
usage, and code-switching frequency were extracted from self-reported and
standardized measures as relatively more consensual dimensions of bilingualism
(Katamata et al., 2023; Luk & Bialystok, 2013). It has been discovered that people
who use both languages equally also have the same level of mastery of the two
languages (Yow & Li, 2015). They also concluded that participants who are equally
proficient in both languages tend to switch languages more frequently. It was also
reported that the more frequently people use their second language, the higher the
code-switching frequency observed (Kang & Lust, 2019). Nonetheless, there are also
studies reported that the level of language proficiency is not related to the frequency
of code-switching (Kheher & Kaan, 2021), The only study that included both
children’s and parents’ factors reported that not only was there a correlation between
children’s language use and their language proficiency, but also between children’s
language use and parents’ language use (Verhangen et al., 2020). We took the
opportunity to explore this question among all children and parental variables in our

study as well.

1.3. Dual Language Home Environment and Cognitive Control of Young

Bilingual Children

Bilingual children switch their choice of language constantly based on interlocutors
and current situations (Kremin et al., 2021; Smolak et al., 2020). In fact, for bilingual
children who grow up in dual-language families the language acquisition processes -
language perception and comprehension - start long before they can produce their first
word (Werker & Byers-Heinlein, 2008). The updated version of Bilingual Interactive-
Activation Model (BIA+ model) suggests that language production and
comprehension both result in language-switching effects during bilingual language
processing (Dijkstra & van Heuven, 2002). Therefore, according to the model,
language comprehension is also cognitively demanding and might affect the cognitive
functioning of preverbal infants or young children who grow up in a dual-language

home environment.



Yet, applying bilingual experience related indicators when studying bilingual effect
does not apply to young bilingual children with limited language production since
sufficient language production is the precondition of investigation on language
proficiency, language usage, or code-switching behavior (Poulin-Dubois et al., 2021).
Nonetheless, whether or not the bilingual effect exists in young age groups has always
been an interest of researchers, and between-group comparisons were usually applied
to detect differences. In a habitual response to visual rewards study, compared to 7-
and 12-months-old monolingual infants, who primarily focused on the original
location regardless of the presence of rewards or not, bilingually raised infants were
able to switch their eye gaze to the new location where the reward appeared (Kovacs
& Mehler, 2009a, 2009b). Another visual habituation task also demonstrated better
encoding and recognition memory abilities for 6-month-old infants with bilingual
home language environments compared to monolingual counterparts (Singh et al.,
2015). These findings call into question the widely accepted assumption that bilingual
experience only influences cognitive performance through actual language production.
Furthermore, to apply within-group instead of between-group comparison to identify
the potential association between bilingualism and cognitive abilities for very young
age groups, environmental factors should be the ones that call for more attention.

Parental language inputs within the home environment are directly associated with the
young children’s language outputs (Branum-Martin, 2014; Hoff et al., 2013).
Consequently, the parental factors of parents’ bilingual experience should be
considered and investigated as the indices that predict the cognitive performance of
young bilingual individuals. However, very limited studies examine the effect of home
language environments. Verhagen et al. (2017) conducted the first study that included
predictors of bilingual experience from both parents and children, then discovered that
24-month-old bilingual children with parents who spoke different languages
demonstrated better performance on both the conflict task and a delay of gratification
task when compared to their counterparts with parents who spoke the same language.
This finding could be seen as preliminary evidence for the potential advantages on

children’s executive function that are bilingually raised.

To improve the methodology of investigating whether bilingualism affects cognitive

abilities of very young bilingual speakers aside from between-group comparison, more

8



fine-grained indicators need to be identified aside from children’s bilingual experience
dimensions. In her following study, Verhagen et al (2020) took the language use and
language proficiency of both children and parents into consideration regarding their
possible effects on children’s cognitive abilities. The results indicated an effect on
parents’ language proficiency and language use, whereas no effect on children’s
language proficiency and language use. The article concluded that the advantage of
cognitive control for bilingual speakers can already be traced back to the language-
switching behaviors within their environment starting from a young age. Additionally,
the author advised direct measurement of the frequency of language switching and
observational studies instead of questionnaires. So far, these two studies are the only
ones that included parental factors of bilingual experience as indicators that affect their
children’s cognitive performance; meanwhile, parental code-switching behavior has
never been included as one of those parental factors yet. Verhagen’s research only
suggested that the parents’ code-switching behavior may be the cause of how parents’

language proficiency negatively predicted their children’s cognitive performance.
1.4.  The Present Study

The previous literature has dominantly relied on quasi-experimental designs where
bilingual groups were compared to monolingual groups; however, bilingual speakers
vary greatly from the proficiency of each language they use to the sequence of their
language learning. Therefore, the typological issue of bilingualism has always been
criticized. More researchers suggested treating bilingualism as a spectrum instead of
categories to reduce confounding factors. In the present study we also applied within-
group design instead of between-group design, and investigated the possible
relationship between bilingual experience related variables from both children and
parents, and children’s cognitive control task performance. The main research

questions of the current study are as following:

1.How different facets of bilingual experience, including language proficiency,
language usage, and code-switching frequency of both young bilingual children and
their parents, may associate with one another as well as with children’s cognitive

control ability.



2. To take the analysis one step further, we asked whether bilingual experience related

variables predict children’s cognitive performance.

We anticipated that there will be intercorrelations among bilingual experience related
variables and also with children’s cognitive control abilities. Regarding the prediction
of those variables on cognition, based on previous literature (Kang & Lust, 2017;
Kuzyk et al., 2020), we anticipated that language proficiency and language usage of
both children and parents, but not children’s code-switching frequency will predict
their cognitive performance. We explored the possible effect of parents’ code-
switching frequency because it has never been investigated before. Regarding the
comparison between different variables, we expected that compared to language
proficiency and usage, code-switching frequency will contribute relatively more to the
variation of children’s cognitive performance because they are more fine-grained
factors describing the language switching behaviors that initiate cognitive control
processes. We also expected that compared to children’s bilingualism variables,
parental factors will contribute relatively more to the variation of children’s cognitive
abilities when performing executive function tasks, which is based on previous
findings (Verhagen et al., 2017, 2020) as well as the fact that young children do not
produce enough language to reflect the cognitively demanding environment to which

they are exposed on a daily basis.

In order to maximize the potential effects and to reflect the heterogeneity of bilingual
experience instead of viewing it as a mere inclusion criterion, we recruited a highly
heterogeneous bilingual speaker group in terms of language combination, such as
English, Turkish, German, Chinese and so on. We also employed natural observation
method for data collection to capture and investigate code-switching frequency for the
first time in the literature. So far, various studies have tried to utilize different methods
such as self-reports to capture the dynamic and complex nature of the language
discourse in the bilingual home. Natural observation, as the most ecological option,
though time-consuming, enabled us to better capture the dynamic and complexity of
the language discourses in the bilingual home. We hope that by applying the nature
observation method to record parents’ code-switching behavior directly would
efficiently increase the effect size of the influence of bilingual environment and

behaviors on children’s executive functions.
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CHAPTER 2

METHOD

2.1. Participants

The sample consists of 24 multilingual families, which include both sides of the
parents and their children. Children who participated in the study were between 3 and
4 years old (twelve females; Mage = 3;6; SDage = 0.43; Age Range = 2;7 — 4;2). The
participants in this study are from families in which at least one parent spoke more
than one language with their children on a daily basis. Both parents and children are
participants in the study. The sample size is estimated based on the scale of the
bilingual community in Turkey (Tiirkiye Istatistik Kurumu, 2022). Data from one
additional child and three additional adults were excluded for the following reasons:
failure to submit the audio recording (n = 2), problem with internet connection (n = 1),
and disruption during the online testing sessions (n = 1). We also checked outliers
regarding cognitive task scores, and all data were within the scope of three deviations

from the mean.

All families speak more than one language at home daily, albeit the proportion of
different language usage for all parents vary. Language use in the family is limited to
Turkish and one more language, or Turkish and English and one more language,
decided by the language configuration of the researchers. The languages used in the
household were English (n = 21), Turkish (n = 15), and one of the following languages:
Chinese (n = 6), German (n = 3), French (n = 2), Arabic (n = 1), Russian (n = 1),
Spanish (n = 1), Cantonese (n = 1), Serbian (n = 1), Bengali (n = 1). Trilingual families
that speak more than one language, neither English nor Turkish, were not included in
the sample. The proportion of different language usage between parents varies from
100% (one parent, one language) to 20% (parents speak the same language 80% of the

time in a day).
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Seventy-one percent of families have more than one child, and 50% have other adults
interact with their children daily. Twenty-one out of all 24 families enrolled their
children into daycare, with an average 14-month duration in total at the time of testing
(SD = 11.64). The socioeconomic status of the participating families is from middle to
high, with 88% of families’ income level above 20,000 TL per month. Regarding

maternal education levels, 96% of mothers owned a bachelor’s degree or higher.
2.2.  Procedure

Families were contacted through social media and snowball sampling and mainly
consisted of international families in Turkey. Before data collection, a consent letter
was collected from every family through an online meeting. Cognitive control abilities
were tested during the online meeting with the researcher. Parents’ and children’s
language proficiency, usage and other demographic information were collected
through the simplified version of the Bilingual Language Experience Calculator
(BILEC) (Unsworth, 2013) online survey. Lastly, parents were instructed to record a
15-minute audio recording of their family’s daily interaction (including mother, father,
and child). Most families recorded the conversations during mealtime or play sessions.
After all the tasks were finished, the family received an online Amazon gift card of
150 Turkish Lira, and their child received a certificate for their task performance.

2.3. Measurements
2.3.1. Bilingual Language Experience Calculator (BiLEC)

The BILEC questionnaire was applied to examine children’s and parents’ language
proficiency and language use. Although this scale is designed to obtain a composite
measure of language dynamics in bilingual and multilingual families overall, for our
research design, we will only calculate the raw scores on language proficiency and
language use for children and parents separately. The BiLEC assessed how children
and parents spoke and understood each language on a 6-point scale ranging from 0
("almost no speaking/understanding™) to 5 ("'native-like speaking/understanding™). For
the measurement of the children, parents were instructed to use estimation by
comparing their children’s language abilities to those of typical monolingual children

of the same age.
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2.3.2. Bilingual Experience Related Variables

Six bilingual experience related variables (language proficiency, language use, and
code-switching frequency) were created for bilingual children and parents based on

the BiLEC questionnaire and audio recordings (See Table 1).

Table 1: Construction of Bilingual Experience Related Variables

Variable Explanation Example
Children’s language The extent to which A score of 100 indicated
use children used both home  situations in which children

languages in a balanced  either spoke language A 100%

way versus mainly or of the time to parent 1 and

only one language inan  language B 100% of the time

imbalanced way. to parent 2, or spoke both
languages 50% of the time to
both parents. A score of 0
indicated situations in which
children spoke one language
to both parents 100% of the
time.

Children’s language  The extent to which they A score of 10 indicates
proficiency have the same level of balanced proficiency (same

mastery in their two proficiency score for both

home languages versus  languages), and O indicates

mainly or only proficient unbalanced bilingual

in one language (a proficiency (10-point

higher score does not difference in proficiency score

necessarily mean higher  between languages).

proficiency in both

languages, it just means

the same proficiency).
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Children’s code-

switching frequency

Parents’ language use

Parents’ language

proficiency

The number of
children’s code-
switching (utterance of
children switched from
one language to another
language was considered
one switch, regardless of
whether the switch
happened between
continuous sentences)
within one hour.

The extent to which
parents speak the same
language(s) to their child
versus applying a one-
parent-different-
language language
strategy in the family.

The proficiency level of

EAN13

parents’ “weak”
language within two or
three of the home
languages (either their
spouses’ language or the
third language between

the couple).

14

A score of 100 indicates the
code-switching of children

occurred 100 times per hour

A score of 100 indicated
situations where both parents
spoke a different language(s)
from each other to their child
in maximum (e.g., one parent
spoke 100% English and the
other 100% Turkish), and 0
indicated situations where
parents both spoke the same
language(s) with the same
proportion in general (e.g.,
both 100% Turkish and 0%
English).

A score of 10 indicated that
both parents are native(-like)
in their non-native home
languages, whereas 0
indicated they have close to no
proficiency in their non-native

home languages.



Parents’ code- The number of parents’ A score of 100 indicates the
switching frequency  code-switching code-switching of parents
(utterance of parents happened 100 times per hour
switched from one
language to another
language was considered
as one switch, regardless
of whether the switch
happened instantly or
from the same or
different parents) within

one hour.

2.3.3. Code-Switching Frequency for Children and Parents

The recordings were divided into 30-second segments and coded by either English or
Turkish-English bilingual research assistants. The 30 second segment is following a
common practice for transcribing and coding day-long recordings (Ramirez-Esparza
etal., 2014), which ensure the reliability of research assistances when they are required
to pay close attention between languages. The research assistants were ensured to have
the capacity to comprehend one out of two or two out of three languages documented
in the recordings; therefore, the code-switching behavior could be identified and
calculated. The research assistants listened to every segment and tagged every time a
language change happened as code-switching, and also the direction of the change.
The code-switching frequency was calculated based on the number of code-switches
per hour of speech for all of families and per 1000 utterance for 13 out of 24 families

due to the language capacities of the researchers?.

1 Qur research assistants are fluent with either Turkish, English or Chinese. We transcribed
all utterances from families that used two or three of the abovementioned languages. For the
families that speak an additional language other than the above three, only code-switching
frequencies were calculated.
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2.3.4. Cognitive Performance Tasks

Dimensional Change Card Sort (DCCS) Task. DCCS is a conflict task frequently
used to examine the flexibility, switching, and monitoring of attention in Children
(Zelazo et al., 2013). Children were required to sort objects with two-dimensional
attributes (e.g., red rabbit) based on one of the two dimensions (color or shape) (See
Figure 1). The task is conducted with PowerPoint slides through online Zoom
meetings. Children were in front of the camera and their parents were next to them or
behind them. We first chatted with them to get acquainted with one another and asked
for the children’s permission to play games with them. Upon their permission, we first
displayed two objects on the screen (blue rabbit and red boat), and described them to
children focused on either color (red and blue) or shape (rabbit and boat). We then
asked them to group the newly appeared objects (red rabbit or blue boat) based on
color or shape by pointing to the previously appeared two objects on the screen. To
ensure the accuracy of researchers’ judgment of the objects that children pointed to,
parents were required to assist in the process by raising their hands corresponding to
the sides that were pointed. Children accomplished two practice trials and 12 trials in
total. In the first six trials children were required to use color for categorization. After
the first six trials, the categorization dimension switched to shape for the rest of the
trials. Scores were calculated by dividing the total number of correct trials by the total

number of completed trials times 100.

Visual Search Task. A visual search task is a task that examines selective attention
ability (Mulder et al., 2014). Children were requested to identify the targeted animal
image out of 48 images in total per slide. There were three slides in total, with 48
animal images for the first two slides and 72 animal images for the last slide (See
Figure 2). Images of elephants, bears, and donkeys that were similar in size and color
served as stimuli. During test sessions, children were given 40 seconds to point as
many targets (elephants) as they could while ignoring distractions (bears and donkeys).
The same as the first task, parents were required to help the researcher locate the
images that children were pointed at. All rolls and columns in the slides were
numbered for easy recognition of images’ location, and researcher crossed off the
images that were located by the parents. Scores were counted by dividing the number

of accurately identified targets by the total number of targeted animal images within
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Figure 1: Example of the Dimensional Change Card Sort Task. During the first six
trials, children were asked to sort the emerging red rabbit and blue boat based on color
(blue or red). For the later six trials, they were asked to sort based on shape (rabbit or
boat).

all slides. The internal consistency of the task is relatively ideal (Cronbach’s alpha
=.80).

2.4. Design & Data Analysis

The current research considered the variation within bilingual children by adopting
language proficiency, language use, and code-switching frequency as continuous
variables. We first performed correlation analysis to examine the intercorrelation
among all variables. Then, we conducted hierarchical regression models to investigate
the research question of how different facets of bilingual experience, including
language proficiency, language usage, and code-switching frequency of both young
bilingual children and their parents, may influence children’s cognitive control ability.
We want to see specifically whether code-switching frequency as a fine-grained factor
affects children’s cognitive abilities; for that, we controlled age and the rest of the
bilingual-experience-related factors. We also want to see if parental factors act as more
dominant indicators compared to children’s factors. For that, we controlled age and

the children’s bilingual-related variables.
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Figure 2: Example of the Visual Search Task. The elephants were crossed off once

they were identified by children.

2.5. Results

In total, we collected 324 minutes and 28 seconds of audio recordings from all families
who participated and transcribed 4434 utterances for 13 out of 24. For all families on
average, parents code-switch behaviors occurred 148 times per hour (SD = 81.70,
Range = 24 - 329), while children code-switched 52 times per hour (SD = 46.70, Range
=0-162). For the 13 families that we also calculated code-switching frequency based
on utterances, parents code-switched 96 times per 1000 utterance (SD = 49.50, Range
= 32 - 228), while children code-switched 32 times per 1000 utterance (SD = 46.70,
Range =0 - 104) (See Table 2).

We did correlation analysis for those families whose code switches were measured in
two of the abovementioned ways (per hour and 1000 utterances). We found out that
for both parents and children, those two types of frequency were highly correlated
(rparents = .96, p <.000, rchildren= .91, p < .000). Based on the high correlation
between code-switching frequency per hour and code-switching frequency per 1000
utterance, we performed the rest of the analysis by using code-switching frequency per

hour for both parents and children (see Kremin et al., 2021 for a similar procedure).
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Table 2: Means, Standard Deviations and Minimum-Maximum Scores of Code-
Switching Frequency

N Mean Median SD Minimum rl\:ammu
Parents' CS per hour 24 1483 116.0 815 235 329
Parents’ CS per
1000 utterance 14 959 92.2 495 318 228
Children's CS per ,, 493 431 458 00 163
hour
Children's CS per ) 353 531 322 00 104

1000 utterance

We then conducted a t-test to investigate whether or not the gender of the children
affects children-related variables. We found no significant difference between male
and female children for Dimensional Change Card Sort task score (t (22) = 1.15, p =
.26), Visual Search task score (t (22) = .68, p =.50), children’s language usage (t (22)
= -.73, p = .47), children’s language proficiency (t (22) = -.89, p = .38), children’s
code-switching frequency (t (22) = -.82, p = .42).

2.5.1. Relationship Between Bilingualism Related Variables

We first conducted correlation analysis to detect possible associations among
children’s and parents’ code-switching frequency, children’s and parents’ language
proficiency, children’s and parents’ language use, cognitive task scores, and age (See
Table 3.). Results showed that children’s code-switching frequency was positively
associated with children’s language use (r = .402, p = .051) and negatively associated
with age (r = -.438, p =.032) and parent’s language proficiency (r = -.480, p = .018).
Parents’ language proficiency was negatively associated with parents’ language usage
(r=-.437,p=.033). Children’s language usage was positively associated with parents’
language usage (r = .460, p = .024) and children’s language proficiency (r = .419, p =
.042). Lastly, children’s cognitive task performance was strongly correlated with age
(rDCCS = .559, p = .004, rVisualSearch = .585, p = .003) but not with any of the
bilingual-experience-related variables from both children and parents (all ps>0.05).
Descriptive statistics of all bilingual experience variables and children’s cognitive

control performance can be found in Table 4.
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Next, we tried partial correlation analysis between children’s code-switching
frequency and cognitive performance while controlling children’s age as a covariate
(See Table 5). The partial correlation coefficient appeared insignificant after

considering the effect of children’s age.

Table 5: Partial Correlation between children’s code-switching frequency and
cognitive performance

Cognitive  Cognitive

Children’s CS Task Task

frequency (DCCS)  (Visual)
Children’s CS frequency Pearson’s r —
p-value —
Cognitive Task (DCCS) Pearson’s r 0.347 —
p-value 0.105 —
Cognitive Task (Visual) Pearson’s r 0.092 0.453 —
p-value 0.678 0.030 —

Note. controlling for ‘Age’

Note. * p<.05, ¥* p < .01,
x4k b < 001

2.5.2. What Predicts Children’s Cognitive Control Abilities?

We then examined our main question which is whether or not the bilingual-experience-
related variables of parents and children predict children’s cognitive control abilities.
In total, we conducted five hierarchical regression models. Each model consisted of
three steps with the combined score of Dimensional Change Card Sort and Visual
Search tasks as outcome variables. The combined score here is calculated as the
average score of the sum of two tasks’ scores which are converted z-scores of the
original raw scores. The first step of each model contained age. Due to the size of our
sample, instead of inputting all the remaining bilingual experience-related variables of
both children and parents as second steps of the models for controlling purposes, we
separated those variables into five sets to increase the statistical power of the analysis.
Therefore, the second steps for the five models contained children and parents’
language proficiency (model 1), children and parents’ language usage (model 2),
children’s language proficiency (model 3), children’s language usage (model 4), and

children’s code-switching frequency (model 5) respectfully. Due to the main interest
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of the study (whether code-switching frequency is more dominant than other
bilingualism-related variables, and whether parental factors are more dominant than
children’s factors), we inserted code-switching frequency of both children, and parents
as third steps for models 1 and 2, and parental factors (parents’ language proficiency,

language usage and code-switching frequency) as third steps for models 3, 4 and 5.

We first did assumption checking, and the result indicates that there is no significant
autocorrelation nor collinearity in our data, and residuals are normally distributed
(Durbin-Watson statistic = 1.36, VIF values ranged from 1.2 to 1.8, Shapiro-Wilk
statistic: W =0.97, p = 0.67). We continued the rest of the analysis (See Table 6).

Model 1 included age at testing at the first step. We added parents’ and children’s
language proficiency at the second step, and parents’ and children’s code-switching
frequency at the third step. The model was significant at every step (Fstepl (1, 22) =
14.71, pstepl < 0.001, Fstep2 (3, 20) = 4.79, pstep2 = 0.011, Fstep3 (5,18) = 3.24,
pstep3 = 0.029) explaining 40%, 42%, and 47% of the total variance respectively. In
all steps, the only significant variable was age at testing (Bstepl = 0.633, pstepl
<0.001, Bstep2 = 0.628, pstep2 = 0.002, Bstep3 = 0.755, pstep3 = 0.001).

Model 2 included age at testing at the first step. We added parents’ and children’s
language usage at the second step, and parents’ and children’s code-switching
frequency at the third step. The model was significant at every step (Fstepl (1, 22) =
14.71, pstepl < 0.001, Fstep2 (3, 20) = 5.06, pstep2 = 0.009, Fstep3 (5,18) = 3.53,
pstep3 = 0.021) in explaining 40%, 43%, and 50% of the total variance, respectively.
In all steps, the only significant variable was age at testing (Bstepl = 0.633, pstepl
<0.001, Bstep2 = 0.591, pstep2 = 0.004, Bstep3 = 0.671, pstep3 = 0.003).

Model 3 included age at testing at the first step. We added children’s language
proficiency at the second step, and parents’ language proficiency, usage and code-
switching frequency at the third step. The model was significant at every step (Fstepl
(1,22) =14.71, pstepl < 0.001, Fstep2 (3, 20) = 7.16, pstep2 = 0.004, Fstep3 (5,18) =
3.50, pstep3 = 0.022) in explaining 40%, 41%, and 49% of the total variance,
respectively. In all steps, the only significant variable was age at testing (Bstepl =
0.633, pstepl <0.001, Bstep2 = 0.626, pstep2 = 0.001, Bstep3 = 0.578, pstep3 = 0.006).
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Model 4 included age at testing at the first step. We added children’s language usage
at the second step, and parents’ language proficiency, usage and code-switching
frequency at the third step. The model was significant at every step (Fstepl (1, 22) =
14.71, pstepl < 0.001, Fstep2 (3, 20) = 7.35, pstep2 = 0.004, Fstep3 (5,18) = 3.73,
pstep3 = 0.017) in explaining 40%, 41%, and 51% of the total variance, respectively.
In all steps, the only significant variable was age at testing (Bstepl = 0.633, pstepl
<0.001, Bstep2 = 0.628, pstep2 = 0.002, Bstep3 = 0.755, pstep3 = 0.001).

Model 5 included age at testing at the first step. We added children’s code-switching
frequency at the second step, and parents’ language proficiency, usage and code-
switching frequency at the third step. It was significant at every step (Fstepl (1, 22) =
14.71, pstepl < 0.001, Fstep2 (3, 20) = 8.27, pstep2 = 0.002, Fstep3 (5,18) = 3.70,
pstep3 = 0.018) in explaining 40%, 44%, and 51% of the total variance, respectively.
In all steps, the only significant variable was age at testing (Bstepl = 0.633, pstepl
<0.001, Bstep2 = 0.730, pstep2 <0.001, Bstep3 = 0.656, pstep3 = 0.006).
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Table 6 (continued)

Model 5
Outcome: Cognitive Task Performance
Predictors B SE(B) S p R2
Step 1 <0.001 0.401
Age at Testing 1.30 0.340 0.633 <0.001
Step 2 0.002 0.441
Age at Testing 1503 0.374 0.730 <0.001
Children’s CS
0.004 0.003 0.222 0.235
frequency
Step 3 0.018  0.507
Age at Testing 1349 0437 0.656 0.006
Children’s CS frequency 0.003  0.004 0.159  0.480
Parent’s language
o -0.080 0.112 -0.161 0.484
proficiency
Parent’s language usage -0.008 0.007 -0.257 0.251
Parent’s CS frequency 0.003 0.002 0.237 0.201
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CHAPTER 3

DISCUSSION

In this study, we included a variety of bilingual-experience-related factors such as
language proficiency, language use, and code-switching frequency to identify the
underlying mechanism of the “bilingual effect.” Specifically, factors from young
bilingual children and their parents were investigated with the assumption that when
studying potential cognitive effects on bilingual speakers without sufficient language
production, environmental factors (parental indices of bilingualism) should also be
considered We first examined the intercorrelation of different facets of bilingualism,
including language proficiency, language use, and code-switching frequency from
young bilingual children and parents. Then, we analyzed whether or not the
abovementioned factors predict children’s cognitive control abilities. To our
knowledge, this is the first study involving all three bilingualism dimensions with the
consideration of environmental factors and calculating code-switching frequency

through natural observation.

Overall, results showed that bilingual experience-related variables are correlated not
only among children or parents themselves (e.g., children’s language proficiency
correlated with language usage) but also between children and parents (e.g., children’s
code-switching frequency correlated with parents’ language proficiency). However,
age but not bilingual experience-related variables strongly predict children’s cognitive

control abilities.
3.1. Intercorrelations among Bilingual Experience Related Variables

Due to the need to retain a pragmatic representation of the bilingual experience, the
bilingualism-related factors extracted from the existing database or specific study
design are allowed to correlate with one another in the analysis. It argued that a

network model would be more applicable to the most central indices of bilingualism,
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such as language proficiency, language usage, and code-switching frequency, along

with other factors, to form a complex pattern of relationships (Katamata et al., 2023).

In line with the constructs of these factors, we discovered a variety of correlations
among studied variables. Firstly, it has demonstrated that the more evenly children use
their home languages, the younger the children, and the less proficient their parents’
second home language, the more frequently children switch from one language to
another daily. The negative association between children’s age and code-switching
frequency is consistent with the previous study (Kuzyk et al., 2020) explained that
children switch between languages due to lacking proficiency instead of balanced
mastery of the two languages (Ribot & Hoff, 2014). They need to “borrow” words or
sentences from their dominant language to fill in the language gap while expressing
with non-dominant language; therefore, the behavior of language switching is reduced

once they acquire better mastery of their weaker language.

Moreover, the negative correlation between parents’ second home language
proficiency and children’s code-switching frequency could be due to the context of the
participating families in the current study. We observed that in families where parents
speak different native languages, the lack of fluency in each other’s language between
the couple created a natural “one parent, one language” conversation environment
where children are accustomed to speaking with parents in different languages. This
correlation provided strong support for the discovery in one of the previous studies
suggested that bilingual children perform better on a selective attention task when one
or two of their parent(s) showed a low level of language mastery in their weaker home
language compared to the parents who have balanced proficiency (Verhagen et al.,
2019). The authors suggested that parents’ language proficiency in their home
languages might act as a proxy for their young bilingual children’s language switch,
which is a more fine-grained factor that enhances children’s cognitive abilities. This

assumption has been supported in our current findings.

Another interesting finding indicated that whether or not children use their home
languages in a balanced way is positively associated with whether children have equal
mastery of those languages and whether parents apply the “one parent, one language”

policy. On the other hand, whether or not parents use languages differently from each
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other is also determined by their second home language proficiency, as well as whether
or not children use both home languages evenly. Specifically, for children, the more
balanced proficiency of their two languages, the more evenly they will use them. In
contrast, for parents, the less proficient in their second home language, the more evenly
two home languages will be used at home. These findings suggested that, for both
children and their parents, their language usage pattern is decided by their mastery
level and their interlocutors’ language usage pattern, consistent with what we observed
during the investigation. Children or parents both initiated language switches; in either
case, the interlocutors were consistent with one another in their language use during

each interaction.

3.2. Effect of Bilingual Experience Related Variables on Children’s Cognitive
Control Abilities

We also investigated whether bilingual experience related factors (particularly code-
switching frequency) influence children’s cognitive control ability and whether
parental or child factors could potentially account for the variation of young bilingual
children’s cognitive control ability. Our results indicated that only the children’s age
appeared to be a strong predictor of their cognitive performance. We were able to
narrow our focus by using hierarchical regression to examine the individual effects of
code-switching frequency as well as parental factors. Yet, we still found no significant
result. In other words, our assumptions that the environmental factors or the more fine-
grained code-switching factor might act as stronger predictors compared to children’s

factors or other bilingual experience related variables were not supported.

The small sample size could be one of the reasons why no effect was found other than
children’s age. Because of the language feature of Turkey in terms of linguistic
homogeneity, we established our target participants group within the international
community in Turkey, which inevitably affected the potential sample size of our study.
Moreover, although the study has been carefully designed to avoid the confounding
factors that were advocated by leading researchers in the field (Bialystok & Shorbagi,
2021; Luk & Grundy, 2022) such as SES and different bilingual experiences, there are
still the possibilities of unmeasured variables which could affect children’s cognitive

performance, such as nonverbal intelligence. Although most bilingual effect research
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rarely reports their measure of nonverbal intelligence, some studies did control this
factor by assessing participants with nonverbal spatial reasoning tasks (Bialystok &
Shorbagi, 2021; Treffers-Daller et al., 2020). Additionally, although it appears to be a
common, even encouraged practice to recruit participants with different linguistic and
cultural contexts (Verhagen et al., 2020; De Cat et al., 2018), the cross-linguistic and
cross-cultural effects have not been systematically studied in this line of research.
Those potential effects could impact both parents and children’s bilingual experience,

which in turn potentially affect children cognitive performance.

It is also possible that our methods of measuring bilingual experience, which are based
on natural observation, did not accurately reflect our participants' actual language
practices. It was recommended in the previous literature to apply natural observation
outside of the laboratory to document bilingual speakers’ switch between languages in
daily life (Kuzyk et al., 2020). However, in the current study, the audio recording only
managed to capture a snapshot of the code-switching scenario instead of real-time
documentation of a prolonged period. Specifically, due to the limitation of the preset
timeframe, although parents have been informed prior to recording that the
conversation should be natural and spontaneous, it has been observed that certain
parents were pressured to generate topics and consciously cautiously select languages.
So even though the natural observation method in the current study is an explorational
step compared to measuring code-switching frequency through survey, it might still
not be sufficient enough to be considered as a valid indicator of code-switching
behavior. So far there are only a few existing code-switching scales invesitgating
parental estimation of children’s and parental code-switching behavior (Kremin et.al.,
2021). Nonetheless, the scale score only explained 14% of the variance in terms of
parents’ code-switching frequency. As a result, in comparison to the reliability and
validity of parent reports on children's vocabulary or specific aspects of morphology
and syntax (Fenson et al., 1994), the development of scales for parental estimation of

code-switching for both children and parents appeared to require further refinement.

Therefore, the results of our study did not support the existence of a bilingual effect.
A meta-analysis suggested that the overall effect size of the bilingual advantage is
marginal (Gunnerud et al., 2020). It has also been reported that the potential impact of

speaking more than one language on cognitive performance, if it exists, will be

32



challenging to detect and also limited to specific circumstances (Lowe et al., 2021;
Paap et al., 2015). Our findings might provide further evidence that bilingualism does
not affect cognitive control ability. Nonetheless, it might also be because improving
cognitive control abilities requires continuous challenge (Diamond & Ling, 2016).
According to the Inhibitory Control Model and Bilingual Interactive-Activation Model
(Dijkstra et al., 1998; Green, 1998) the processes of inhibiting the non-targeted
language or choosing from more than one activated lexical system will recruit domain-
general cognitive control which leads to the potential effect on cognition of bilingual
individuals. However, language switching within families may become automated
when the speaking pattern matures and no longer requires top-down cognitive control.
If that is the case, it would be beneficial to design a longitudinal study on young
bilingual children and their families to document children’s language development,
especially the code-switching pattern from emerging, to the more accustomed
interactive pattern, in the hope of identifying the “specific and undetermined

circumstances” that could lead to the potential cognitive effect.

In addition, the current study contributed to the limited literature about the bilingual
effect that considered the heterogeneous characteristics of bilingual speakers by
including multiple dimensions of bilingualism. It added to the primary foundation
toward disentangling the properties of an individual’s bilingual experience and
uncovering the underlying mechanism by investigating which properties could
potentially contribute to enhancing cognitive control ability. The shifting of the
attention in the field from group comparison between monolingual and bilingual
groups to studying whether more fine-grained facets of bilingualism could predict the
bilingual effect has been advocated by pioneering researchers in the field (Bialystock
& Craik, 2022). By identifying the composite of bilingualism and associating those
indicators to cognitive abilities through regression, we might be able to see the various
potential underlying mechanisms more in-depth. Though insignificant, the result of

the current study will add more reference to this line of research, which is still growing.

Furthermore, our study is one of the very few studies that included the environmental
factors of young bilingual speakers with limited language production. We proposed a
solution on how to investigate the bilingual groups with limited language production

using a within-group research design, which involves parental factors. Though we did
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not detect connections between bilingualism-related factors and cognitive
performance in this study, targeting the younger age group as well as the language
environment they are exposed to instead of only considering language production as
possible indicators is a complementary perspective and taps into the domain of pure
environmental influence on cognition developing system in the field of bilingualism

and cognitive control abilities.
3.3. Conclusion

In this study, we explored the “bilingual effect” by investigating language proficiency,
usage, and code-switching in young bilingual children and their parents. Despite
finding correlations between these factors, we discovered that children's age, rather
than their or parents’ bilingual experience, strongly predicted children's cognitive
control abilities. While our results did not show a clear bilingual advantage, they
highlighted the intricate relationships between bilingualism-related aspects and
suggested that environmental factors should be considered for young bilingual
speakers in the line of research concerning bilingualism and cognition. Our study
contributes to the evolving understanding of bilingualism’s impact on cognition for
different age groups. It emphasizes the need for nuanced and longitudinal research to

unveil the circumstances under which bilingual effects might emerge.
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B. BILINGUAL EXPERIENCE QUESTIONAIRE

Background information
1. Your name
2. Child’s gender
3. Child’s date of birth
4. When did your child start listening to two or more languages?
1 From birth
[ After 1-year-old
[0 After 2-year-old
5. Does your child have brothers and/or sisters?
6. The birth order of your child
7. Are there other adults at home other than parents who interact with the child on a
daily basis?
[0 Grandparents
O Nanny
O Others
1 None
8. Does your child go to daycare?
9. Which language does he/she speak in the school?

10. Mother’s education

Language exposure and language use

11. Between *L1* and *L2*, how often do you use each language when speaking to
your child?

100% *L1* and 0% *L2*

80% *L1* and 20% *L2*

60% *L1* and 40% *L2*

Both languages equally

40% *L1* and 60% *L2*

20% *L1* and 80% *L2*

Oo0oo0o0ooaod
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O 0% *L1* and 100% *L2*
12. Between *L1* and *L2*, how often does your spouse use each language when
speaking to the child?
*Same options as above
13. Between *L1* and *L2*, how often does your child use each language when
speaking to you?
*Same options as above
14. Between *L1* and *L2*, how often does your child use each language when
speaking to your spouse?
*Same options as above

Language proficiency
15. How well do you think your child understands English compared to a monolingual
*L1* child of the same age?
0 0 - Virtually no comprehension
1 — Limited comprehension: Only basic words and expressions
2 — Somewhat comprehension: Can understand simple comprehensions
3 — Good comprehension: Can understand extended comprehensions

O 00 O

4 — Very good comprehension: Can understand virtually any kind of
conversations

O 5-— Native
16. How well do you think your child speaks English compared to a monolingual *L1*
child of the same age?
*Same options as above
17. How well do you think your child understands German compared to a monolingual
*L2* child of the same age?
*Same options as above
18. How well do you think your child speaks German compared to a monolingual *L2*
child of the same age?
*Same options as above
19. How well do you think you speak your spouse’ language?

*Same options as above
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C. INFORMED CONSENT

The purpose of this study was to investigate the effects of being bilingual and
growing up in a bilingual home environment on children's cognitive functioning.
Through your participation, we hope to learn more about some of the characteristics
of their minds that are shaped by bilingualism. You and your family members will be
asked to provide a twenty minutes home recording and fill out a questionnaire
regarding your bilingual experience. With your permission, your child will take a
cognitive test with the researcher online for approximately twenty-five minutes.

Participation in the study must be voluntary. Cognitive testing will not have
any negative psychological impact on your child and the test results, your recordings
and completed questionnaires will be kept strictly confidential and will be evaluated
by the researcher. All data are collected for scientific research purposes only. After the
consent form is signed, you and your family members will have the right to withdraw
from the study at any time.

We appreciate your participation. If you have any questions about the study, or
need more information, you can contact us using the information below.

Tel: 0505 548 1601

E-mail: xiaowei.gong@metu.edu.tr

After reading the above, | voluntarily participate in this study and give my
consent for my child to participate in the study. | understand that I can withdraw
from the study at any time. | agree that the information | provide may be used

for scientific research purposes.

Name Surname Date Signature
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D. DEBRIEFING FORM

This study is designed to investigate how speaking two languages and exposure
to a bilingual or multilingual home environment could have an effect on the cognitive
functioning of young bilingual children.

For the past decade, researchers have debated the existence of the cognitive
advantages of bilingualism. Recently, instead of comparing the cognitive abilities of
the monolingual and bilingual groups, there has been increasing interest in how
different dimensions of bilingual experience could associate with the performance of
cognitive abilities within the bilingual group. Therefore, one of the main goals of this
research proposal is to investigate how different facets of bilingualism including
language proficiency, language use, and code-switching frequency may influence
performance on cognitive functioning for young bilingual children. The other goal of
the study is to examine the effect of environmental factors, namely parental factors on
their young children’s cognitive functioning. We are especially interested in knowing
among the potential predictors of both parents and children, whether parental or
children’s factors would relatively contribute more to the variation of children’s
performance of cognitive abilities. To answer the above research questions, we firstly
calculated language-switching frequency based on the audio recording of the family
gathering, and language proficiency and usage based on the BiLEC questionnaire then
examined their associations with children’s cognitive control performance based on
four of the cognitive control tasks.

We anticipate that preverbal children’s language proficiency, language use,
and code-switching frequency will not predict their cognitive functioning. We also
expect that compared to children’s language proficiency, language use, and code-
switching frequency, the corresponding parental factors will act as relatively more
dominant predictors in terms of children’s cognitive control abilities. As for the
possible difference in predicting ability between language proficiency, language use,
and code-switching frequency, it will be the first exploration comparison analysis

among those variables.
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It is aimed that the preliminary data from this study will be obtained at the end
of January 2023. These data will be utilized only for research purposes. For further
information, about the study and its results, you can refer to the following names. We

would like to thank you for participating in this study.

Xiaowei Gong (Tel: 0505 548 1601; E-mail: xiaowei.gong@metu.edu.tr)
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E. SAMPLE FOR THE CODE-SWITCHING CONVERSATION

M: Mother
F: Father
C: Child

5|

Gel, otur hadi, otur. Yapalim. Bak bunu buraya takiyoruz.
Buraya, tamam mI? Boyle. He-heh... Bu oldu mu?

Hayir, hayir... Bu olmuyor gibi.

Bunu nereye koyacagiz?

Bu...

Buraya mi1? Tamam. Bu nereye gidecek? Buraya m1? Bu buraya gelecek?
Hah, bu...

Tamam, bu buraya, tamam...

Hayur... bu gidecek. Bu gidecek baba.

Bu buraya m1 geliyor? Tamam.

Baba hayir!

Bitti!

Hayir!

where is number two? Where is number two? Where is it?
Hayr!

Are you missing a piece Ela?

yeah.

Where is it? Check behind the door.

Go check behind the door.

*unclear*.

Is it behind the door?

No.

Check under the couch. Check under the couch.

Should be somewhere.

Did you find it?

L 0L O L O0O0LO0OLomo ™Mo mo ™o mo ™
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No.

| don't know.

Do you know where it is?
| don't know.

All right Ela, come here. Let's finish this.
Gel?

Gel.

Where is that? ok that's missing

Let's just continue ok?

Where does this go?

Right over here.

All right. Where does this go?

Over here.

Over here?

oh no, no no no. Find two.

We need to find the two.

Can | buy two? Can I buy two?

All right.

ok? *unclear*, ok?

All right.

ok?

Put this over here.

| found *something* mom. | found two.
You found it. Where is it?

| don't know.

...koydum.

Koydun mu kizim?

Evet.

No it's missing.

*unclear*.”
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E. TURKISH SUMMARY / TURKCE OZET

BOLUM 1
GIRIS

Diinya birbirine daha fazla baglandikca kiiresel iki dilli/¢ok dilli niifus da artiyor. Bu
arada aragtirmacilar, bu benzersiz dil kapasitesi ile insanin biligsel yetenekleri
arasindaki potansiyel iliskiye giderek daha fazla ilgi duymaya baslamaktadir. Bununla
birlikte, son on yilda, iki dilli konusanlarin tek dilli konusanlara gore bilissel bir
avantaja sahip olup olmadig1 giiniimiize kadar hararetli tartismalarin konusu olmustur
(Gunnerud ve digerleri, 2020; Lowe ve digerleri, 2021; van den Noort ve digerleri,
2019). iki dillilik ve bilisin karmasik ve tartismali dogasi nedeniyle siipheciler,
"yiirlitme iglevinde iki dilliligin avantajlarinin ya mevcut olmadigini ya da ¢ok spesifik

ve belirsiz durumlarla sinirli oldugunu" iddia etmektedir (Paap ve digerleri, 2015).

Akademisyenler, "iki dillilik etkisi" hakkindaki tutarsiz bulgularin nedenlerinin 1) iki
dillilik deneyiminden etkilenebilecek biligsel sonuglar1 6lgmeye yonelik goérevlerin
gecerliligi; 2) yas ve sosyoekonomik durum gibi belirli faktorlerin kafa karistirict
etkileri; 3) cocuklar ve yetiskinler arasindaki farklar; 4) ve en 6nemlisi, iki dilliligin
az gelismis tipolojisi (0rnegin, yasam boyu dengeli, daha sonra baglayan veya baskin
olmayan dilin seyrek kullanimi) veya iki dillilik ile ilgili deneyimin 6l¢iimiiniin
caligmalar arasinda tutarli bir sekilde rapor edilmemesi (Bialystok, 2017; De Cat ve
digerleri, 2016; Lowe ve digerleri, 2021). Sonug olarak arastirmacilar, iki dilli ve tek
dilli gruplar arasindaki doldurulamayan bulgularin potansiyel nedenini ele almak igin
yaygin olarak kullanilan gruplar aras1 yar1 deneysel karsilastirma tasarimi yerine teorik
olarak motive edilen hipotezlere dayanan daha titiz bir yaklasim c¢agrisinda

bulunmaktadir.

Fazla ilgi goren daha yeni yaklasimlardan biri, bireysel iki dillilik farkliliklarint ve

yiiriitiicl islevlerde iki dilliligin avantajlarinin varligina (veya yokluguna) potansiyel

olarak katkida bulunan altta yatan ¢alisma mekanizmalarini tespit etmektir (Bialystok

ve Craik, 2022; Yang ve ark., 2016). Sonug olarak, farkl1 iki dilli deneyimlerin etkisini
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aragtirarak tek dilli ve iki dilli gruplar arasindaki farkli biligsel performanslarin
kaynagini vurgulayan giderek artan bir literatiir bulunmaktadir (Kang ve Lust, 2019;
Kheder ve Kaan, 2021; Sulpizio ve digerleri, 2020; Yow ve Li, 2015). Dil yeterliligi
ve dil kullanimi, kisilerin kendi bildirdigi ve standartlastirilmis olgtimlerden elde
edilebilecek iki unsur olarak ortaya ¢ikmistir. Ayrica son yillarda iki dillilik ve bilig
ile 1ilgili yapilan c¢aligmalarda en sik incelenen ozelliklerin bunlar oldugu

belirtilmektedir ( Luk , 2013; Surrain ve Luk , 2019).

Iki dillilik deneyiminin yonlerinden biri olarak kod degistirme, iki dilliligin
ozelliklerinin seffaf, tutarli ve kapsamli bir sekilde raporlanmasi agisindan giderek
artan bir ilgi bulunmaktadir (Katamata ve digerleri, 2023; Marian & Hayakawa, 2021).
"Iki dillilik avantajinin" &ziinde, iki dilli kisilerin bilissel kontrol ¢abasini yoneten
izleme ve engelleme siireclerini yaratan dil degistirme davramisinda yattigi ileri
stiriilmiistiir (Costa ve ark., 2009). Bu aragtirma dogrultusunda iki dilliligin yukarida
belirtilen birden fazla boyutunu igeren ¢aligmalar sinirliydi ve sonuglarin oldukga
tutars1z oldugu ortaya ¢ikti (Giguere ve digerleri, 2022; Kheder ve Kaan, 2021). iki
dilli deneyimin tiim kapsamini hesaba katmak i¢in arastirmacilar, iki dilli deneyimin
degiskenligini dikkate alan analizlerin entegrasyonunu savunmaktadir (De Cat, 2018;

Luk, 2015).

Iki dillilik deneyimi ile biligsel kontrol yetenegi arasindaki iligkiyi tanimlayan
aragtirmalar neredeyse yalnizca okul ¢agindaki ¢ocuklardan ve yetiskinlerden kanit
almaktadir. Yetersiz dil iiretimine sahip, es zamanh geng iki dilli bireyler, iki dillilik
ile biligsel islevsellik arasindaki iligkiyi arastiran ¢alismalarda nadiren hedef yas grubu
haline gelir (Verhagen ve ark., 2020). iki dilliligin etkisinin, iki dilli konusmacilarin
stk sik dil catismasini, dikkatlerini hedef dile odaklayarak, hedef olmayan dilin
miidahalesini gdz ardi1 ederek ¢6zmelerinden kaynaklandigi genel olarak kabul
edilmektedir (Green, 1998; Green ve Abutalebi, 2013). Calismalarin ¢ogu sadece iki
dilli bireyin dil yeterliliginin, dil kullaniminin ve kod degistirme davranisinin, dil
tiretiminde yeterli oldugu varsayimina dayanan biligsel yeteneklerini nasil etkiledigini

arastirmistir.

Bununla birlikte, tek dilli ve iki dilli bebekler ve kiiciik cocuklar arasinda segici dikkat,

gorsel aliskanlik, biligsel esneklik ve genel yiirlitme islevi agisindan farkliliklar
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defalarca kesfedilmistir (Comishen ve digerleri, 2019; Kovacs ve Mehler, 2009a,
2009b; Poulin-Dubois ve digerleri, 2011; Singh, 2015; Verhagen ve digerleri, 2020).
Bu kesifler, iki dillilik etkisinin, dogrudan dil {iretiminden kaynaklanmanin yani sira,
iki dilin yalnizca maruz kalmasi ve islenmesinden, yani iki dilli baglam altinda dilin

anlasilmasindan da kaynaklanabilecegini gostermistir (Dijkstra ve digerleri, 1998).

Bu nedenle, geng yas gruplarint hedefliyorsak ve bireysel iki dilli degiskenleri dikkate
aliyorsak, eszamanli iki dilli c¢ocuklar i¢in iki dilli ortami olusturan ebeveyn
faktorlerini de dahil etmek gerekmektedir. Simdiye kadar ¢ok az sayida arastirma,
ebeveyn dil yeterliligi ve ebeveyn dil kullanim1 gibi ebeveyn faktorlerini iki dilli
cocuklarin biligsel performansinin gostergesi olarak degerlendirmistir (Verhagen ve
digerleri, 2020). Bildigimiz kadariyla, ebeveyn kodu degistirme siklig1 gibi iki

dilliligin diger yonleri hi¢bir zaman ebeveyn degiskenleri agisindan aragtirilmamastir.

Bu calisma, arastirmacilarin iki dilliligin bilis tizerindeki etkilerini incelerken
karsilagtiklar1 zorluklarin yani sira yas grubu acisindan literatiirdeki bosluklar1 ele
almak {izere tasarlanmistir. Tek dilli ve iki dilli konugmacilar arasindaki popiiler grup
karsilastirmasin1 kullanmak yerine, bu ¢alismanin odak noktasi, hem ¢ocuklarin hem
de ebeveynlerin iki dilli deneyimleriyle ilgili degiskenlerini, cocuklarin biligsel kontrol
yetenekleri tizerindeki iki dilli etkinin potansiyel gostergeleri olarak ele almaktir. Dil
yeterliligi, dil kullanim1 ve hem iki dilli ¢ocuklarin hem de ebeveynlerinin kod
degistirme siklig1 da dahil olmak tizere iki dillilik deneyimiyle ilgili faktorlere iliskin
kademeli bir 6l¢lim uygulayarak iki dilliligin etkisini ortadan kaldirmay1 umuyoruz.
Ayrica, yeterli dil tiretimi olmayan, iki dilli gen¢ ¢ocuklardan olusan, nispeten az
calisilmig yas grubuna odaklanmayi ve evlerindeki dil ortamlarini olusturan ebeveyn
faktorlerine dikkat etmeyi umuyoruz. Mevcut calismanin ana arastirma sorulari

asagidaki gibidir:

1. Hem kiigiik iki dilli cocuklarin hem de ebeveynlerinin dil yeterliligi, dil kullanim1
ve kod degistirme sikligi1 dahil olmak {izere iki dilli deneyimin farkli ydnleri,

birbirleriyle ve cocuklarin biligsel kontrol yetenekleriyle nasil iliskilendirilebilir?

2. Analizi bir adim daha ileriye tagimak igin, iki dillilik deneyimiyle ilgili

degiskenlerin ¢ocuklarin biligsel performansini yordayip yordamadigini sorduk.
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Iki dilli deneyimle ilgili degiskenler arasinda ve ayrica ¢ocuklarin biligsel kontrol
yetenekleri arasinda karsilikli iliskiler olacagmi tahmin ettik. Onceki literatiire
dayanarak (Kang ve Lust, 2017; Kuzyk ve digerleri, 2020), bu degiskenlerin bilis
tizerindeki Ongoriisiiyle ilgili olarak; hem c¢ocuklarin hem de ebeveynlerin dil
yeterliligi ve dil kullaniminin degisecegini, ancak ¢cocuklarin kod degistirme sikliginin
degismeyecegini ileri siirdiik. Diger taraftan ebeveynlerin kod degistirme sikliginin

olasi etkisini de arastirdik ¢iinkii bu konu daha once hig aragtirilmamaisti.

Boliim 2
Yontem

Orneklem, ebeveynlerin ve cocuklarin her iki grubu da igeren 24 ¢ok dilli aileden
olugmaktadir. Arastirmaya katilan ¢ocuklar 3-4 yas araligindadir (on iki kiz; M 4y =
3;6; SD ,uu = 0,43; Yas Araligi = 2;7 — 4;2). Bu calismaya katilanlar, en az bir
ebeveynin c¢ocuklariyla giinlilk olarak birden fazla dil konustugu ailelerden

gelmektedir. Arastirmaya hem ebeveynler hem de ¢ocuklar katilmustir.

Tiim ebeveynler i¢in farkli dil kullanim oranlar1 farklilik gosterse de, tiim aileler evde
her giin birden fazla dil konusmaktadir. Ailede dil kullanimi arastirmacilarin dil
konfigiirasyonuna gore Tiirkge ve bir dil daha veya Tiirkge ve Ingilizce ve bir dil daha
ile sinirhidir. Hanede kullanilan diller Ingilizce (n=21), Tiirkge (n = 15) ve su dillerden
biriydi: Cince (n = 6), Almanca (n = 3), Fransizca (n = 2), Arapga (n = 1), Rusga (n =
1), Ispanyolca (n = 1), Kantonca (n = 1), Sirpga (n = 1), Bengalce (n = 1). Ingilizce ve
Tirk¢e olmak {izere birden fazla dil konusan {i¢ dilli aileler 6rnekleme dahil
edilmemistir. Ebeveynler arasindaki farkli dil kullanim oran1 %100 (bir ebeveyn, bir
dil) ile %20 (ebeveynler giin i¢inde zamanin %80'inde ayn1 dili konusur) arasinda

degismektedir.

Ailelerin ylizde 71'inin birden fazla ¢ocugu var ve yiizde 50'si diger yetiskinlerin
cocuklariyla her giin etkilesim kurmaktadir. 24 aileden 21", test sirasinda ¢ocuklarini
krese kaydettirmis ve bu siire toplamda ortalama 14 ay olmustur. Katilimer ailelerin

sosyoekonomik durumu orta ve {ist diizeyde olup, ailelerin %88'inin gelir diizeyi aylik
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20.000 TL'min iizerindedir. Anne egitim diizeylerine bakildiginda annelerin %96's1

lisans ve iizeri egitime sahiptir.

Ailelerle sosyal medya ve kartopu 6rnekleme yoluyla temasa geg¢ilmis olup aileler
cogunlukla  Tirkiye'deki  uluslararasi  ailelerden  olusmaktadir.  Verilerin
toplanmasindan Once her aileden c¢evrimi¢i toplantt yoluyla onam mektubu
toplanmustir. Bilissel kontrol yetenekleri aragtirmaciyla birlikte ¢evrimigi gorevlerden
ikisi araciligiyla test edilmistir: Boyut Degistirme Kart1 Siralama (DCCS) Gorevi ve
Gorsel Arama Gorevi. Ebeveynlerin ve ¢ocuklarin dil yeterliligi, kullanimi ve diger
demografik bilgileri, iki Dilli Dil Deneyimi Hesaplayicisinin (BiLEC) (Unsworth,
2013) cevrimici anketinin basitlestirilmis versiyonu araciligiyla toplanmigtir. Son
olarak ebeveynlere, ailelerinin (anne, baba ve ¢ocuk dahil) giinliik etkilesimlerinin 15
dakikalik bir ses kaydini1 kaydetmeleri istenmistir. Cogu aile, yemek zamani veya oyun
seanslart sirasindaki konugmalarini kaydetmistir. Tiim gorevlerin tamamlanmasinin
ardindan aileye 150 Tiirk Liras1 tutarinda online Amazon hediye karti, cocuklarina da

gorev performansina iligkin sertifika verilmistir.

Boliim 3
Bulgular

[Ik olarak ¢ocuklarmn ve ebeveynlerin kod degistirme sikligi, ¢ocuklarn ve
ebeveynlerinin dil yeterlilikleri, cocuklarin ve ebeveynlerinin dil kullanimi, biligsel
gorev puanlar1 ve yaslar1 arasindaki olasi iligkileri tespit etmek i¢in korelasyon analizi
yapilmistir. Sonuglar, ¢ocuklarin kod degistirme sikliginin ¢ocuklarin dil kullanimiyla
pozitif, yas ve ebeveynlerin dil yeterliligiyle ise negatif iligkili oldugunu gostermistir.
Ebeveynlerin dil yeterliligi, ebeveynlerin dil kullanimiyla olumsuz yonde iliskili
bulunmustur. Cocuklarin dil kullanimi, ebeveynlerin dil kullanim1 ve ¢ocuklarin dil
yeterliligi ile pozitif yonde iliskili olmustur. Son olarak, ¢ocuklarin bilissel gérev
performansi1 yasla giiglii bir sekilde iliskili ancak hem c¢ocuklardan hem de
ebeveynlerden gelen iki dillilik deneyimiyle ilgili degiskenlerin herhangi biriyle

iliskisiz oldugu goriilmiistir.
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Daha sonra ana sorumuz olan ebeveynlerin ve ¢ocuklarin ¢ift dillilik deneyimine bagl
degiskenlerinin c¢ocuklarin biligsel kontrol yeteneklerini yordayip yordamadigina
bakilmistir. Toplamda bes hiyerarsik regresyon modeli gergeklestirildi. Her model iKi
gorevin birlesik puaniyla ii¢ adimdan olusuyordu. Her modelin ilk adimi yasi
iceriyordu. Bes modelin ikinci adimlar sirasiyla ¢ocuklarin ve ebeveynlerin dil
yeterliligini, ¢ocuklarin ve ebeveynlerinin dil kullanimini, ¢ocuklarin dil yeterliligini,
cocuklarm dil kullanimimi ve ¢ocuklarin kod degistirme sikligini iceriyordu. Ugiincii
adim, ilk iki model i¢in hem ¢ocuklarin hem de ebeveynlerin kod degistirme sikligini
ve son ii¢ model i¢in ebeveyn faktorlerini i¢eriyordu. Bes modelin tamaminda model
her adimda anlamliydi. Tiim modellerde her adimda girilen degisken kombinasyonlari,
sonu¢ degiskenlerindeki daha fazla varyasyonu acikladi. Tiim adimlarda tek anlaml

degisken test sirasindaki yasti.

4. Boliim
Tartisma

Bu calismaya, "iki dillilik etkisinin" altinda yatan mekanizmay1 belirlemek i¢in dil
yeterliligi, dil kullanimi ve kod degistirme siklig1 gibi iki dillilik deneyimiyle ilgili
cesitli faktorler dahil edilmistir. Spesifik olarak, iki dilli kiigiik ¢ocuklardan ve
ebeveynlerinden kaynaklanan faktorler, yeterli dil iiretimi olmayan iki dilli
konusmacilar {izerindeki potansiyel biligsel etkileri incelerken ¢evresel faktorlerin de
(ik1 dilliligin ebeveyn gostergeleri) dikkate alinmasi gerektigi varsayimiyla
arastinlmustir. iki dilli kiigiik ¢ocuklarm ve ebeveynlerin dil yeterliligi, dil kullanim1
ve kod degistirme sikligi da dahil olmak {iizere iki dillilik. Daha sonra yukarida
belirtilen faktorlerin ¢ocuklarin bilissel kontrol yeteneklerini yordayip yordamadigin
analiz ettik. Bildigimiz kadariyla bu ¢alisma, iki dillilik boyutlarinin ii¢iinii de igeren,
cevresel faktorleri dikkate alan ve dogal gbzlem yoluyla kod degistirme sikligini
hesaplayan ilk caligmadir. Genel olarak, sonuclar iki dillilik deneyimiyle ilgili
degiskenlerin yalnizca ¢ocuklar veya ebeveynler arasinda degil (6rnegin, ¢ocuklarin
dil yeterliligi dil kullamimyla iligkili) degil ayn1 zamanda ¢ocuklar ve ebeveynler
arasinda da (6rnegin ¢ocuklarin kod degistirme siklig1 ebeveynlerinin dil yeterliligiyle
iligkili) iligkili oldugunu gosterdi. Ancak yasla ilgili degiskenler (iki dillilik
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deneyimiyle degil) ¢ocuklarin biligsel kontrol yeteneklerini giiclii bir sekilde

ongormektedir.
iki dillilik deneyimiyle ilgili degiskenler arasindaki iliskiler

Iki dillilik deneyiminin pragmatik bir temsilini koruma ihtiyaci nedeniyle, mevcut veri
tabanindan veya 0zel calisma tasarimindan ¢ikarilan iki dillilik ile ilgili faktorlerin
analizde birbirleriyle iligkilendirilmesine izin verilmektedir. Bir ag modelinin,
karmasik bir iligkiler modeli olusturmak i¢in diger faktorlerle birlikte dil yeterliligi,
dil kullanimi1 ve kod degistirme siklig1 gibi iki dilliligin en merkezi gostergelerine daha

uygulanabilir olacagi savunulmaktadir (Katamata ve digerleri, 2023).

Bu faktorlerin yapilarina uygun olarak, incelenen degiskenler arasinda cesitli
korelasyonlar kesfedilmistir. ilk olarak, cocuklar ana dillerini ne kadar dengeli
kullanirsa, ¢ocuklar o kadar kii¢iik olur ve ebeveynlerinin ikinci ana dili ne kadar az
yetkin olursa, ¢ocuklar her giin bir dilden digerine o kadar sik gecis yapar. Cocuklarin
yast ile kod degistirme siklig1 arasindaki negatif iliski onceki ¢aligmayla tutarhidir
(Kuzyk ve digerleri, 2020), cocuklarin iki dile dengeli hakim olmak yerine yeterlik
eksikligi nedeniyle diller arasinda gegis yaptigini agiklamistir (Ribot ve Hoff, 2014).
Baskin olmayan dille ifade ederken dil boslugunu doldurmak i¢in egemen dillerinden
sozciik veya ciimleleri “6diing almalar1” gerekir; bu nedenle, daha zayif olan dillerine

daha iyi hakim olduklarinda dil degistirme davranisi azalir.

Ayrica, ebeveynlerin ikinci ev dil yeterliligi ile ¢cocuklarin kod degistirme sikligi
arasindaki negatif korelasyon, bu calismaya katilan ailelerin baglamindan
kaynaklaniyor olabilir. Ebeveynlerin farkli anadilleri konustugu ailelerde, ciftler
arasinda birbirlerinin dilini akici olarak konusamamanin, ¢ocuklarin ebeveynleriyle
farkli dillerde konusmaya alistig1 dogal bir “tek ebeveyn, tek dil” konusma ortami
yarattigin1 gozlemledik. Bu korelasyon, dnceki ¢aligsmalardan birindeki kesfe giiclii bir
destek sagladi; iki dilli cocuklarin, ebeveynlerinden biri veya ikisi daha zayif olan ana
dillerinde, ebeveynleri ile karsilagtirildiginda diisiik diizeyde dil ustalig1 gésterdiginde
segici dikkat gorevinde daha iyi performans gostermektedir. Onceki arastirmacilar
(Verhagen ve digerleri, 2019) tarafindan; ebeveynlerin kendi ana dillerindeki dil

yeterliliginin, iki dilli kii¢iik gocuklarin dil degisimi i¢in bir arac1 gérevi gérebilecegini
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ve bunun da c¢ocuklarin biligsel yeteneklerini gelistiren daha zayif bir faktor oldugu

One siiriilmiistiir. Bu varsayim mevcut bulgularimiz tarafindan da desteklenmektedir.

Bir bagka ilging bulgu ise, ¢ocuklarin ana dillerini dengeli bir sekilde kullanip
kullanmamalariin, ¢cocuklarin bu dillere esit hakimiyete sahip olup olmadiklar1 ve
ebeveynlerin “tek ebeveyn, tek dil” politikasini uygulayip uygulamamalariyla olumlu
yonde iliskili oldugunu gosterdi. Ote yandan, ebeveynlerin dilleri birbirinden farkli
kullanip kullanmadiklari, ikinci ana dil yeterliliklerinin yan1 sira ¢ocuklarin her iki ana
dili de esit sekilde kullanip kullanmadiklarina gore belirlenmektedir. Ozellikle
cocuklar icin, iki dilin yeterliligi ne kadar dengeliyse, onlar1 o kadar dengeli
kullanacaklardir. Bunun tersine, ikinci ana dillerinde daha az yetkinlige sahip olan
ebeveynler icin, iki ana dil evde dengeli bir sekilde kullanilacaktir. Bu bulgular,
arastirma sirasinda gozlemledigimiz gibi, hem ¢ocuklarin hem de ebeveynlerinin dil
kullanim aligkanliklarinin, ustalik diizeylerine ve muhataplarinin dil kullanim
aligkanliklarina gore belirlendigini ortaya koymustur. Hem c¢ocuklar hem de
ebeveynler dil gecisini baslatmistir; her iki durumda da muhataplar, her etkilesim

strasinda dil kullanimlarinda birbirleriyle tutarliydi.

iki dillilik deneyimine iliskin degiskenlerin ¢ocuklarin bilissel Kkontrol

yeteneklerine etkisi

Ayrica, iki dilli deneyimle ilgili faktorlerin (6zellikle kod degistirme sikliginin)
cocuklarin biligsel kontrol yetenegini etkileyip etkilemedigini ve ebeveyn veya ¢ocuk
faktorlerinin, iki dilli kii¢iik ¢ocuklarin bilissel kontrol yetenegindeki ¢esitliligi
potansiyel olarak agiklayip agiklayamayacagini da arastirdik. Sonuglarimiz yalnizca
cocuklarin yasinin biligsel performanslarinin giiglii bir belirleyicisi oldugunu gosterdi.
Kod degistirme sikliginin yani sira ebeveyn faktorlerinin bireysel etkilerini incelemek
i¢in hiyerarsik regresyon kullanarak odagimizi daraltmayi basardik. Ancak yine de
kayda deger bir sonu¢ bulamadik. Bagka bir deyisle, ¢cevresel faktorlerin veya daha
ince taneli kod degistirme faktoriiniin, cocuklara iliskin faktorlere veya diger iki dilli
deneyimle ilgili degiskenlere kiyasla daha giiclii belirleyiciler olarak hareket

edebilecegi yoniindeki varsayimlarimiz desteklenmedi.

Orneklem biiyiikliigiiniin kiiciik olmasi, ¢ocuklarin yas: disinda herhangi bir etkinin
bulunmamasinin nedenlerinden biri olabilir. Tiirkiye'nin dilsel homojenlik agisindan
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dil 6zelliginden dolayi, hedef katilimer grubumuzu Tiirkiye’de uluslararast toplum
icerisinde olusturduk ve bu da kaginilmaz olarak ¢alismamizin potansiyel érneklem
biiyiikliigiinii etkiledi. Ustelik ¢alisma, ses ve farkli iki dilli deneyimler gibi alanda
onde gelen arastirmacilarin (Bialystok & Shorbagi, 2021; Luk & Grundy, 2022)
savundugu kafa karistiric1 faktorlerden kaginmak i¢in dikkatlice tasarlanmis olsa da,
hala arastirma olanaklar1 mevcuttur. Iki dilli etki arastirmalarinin gogu, sézel olmayan
zeka oOl¢iimlerini nadiren rapor etse de, baz1 ¢aligsmalar, katilimcilar1 sézel olmayan
uzamsal muhakeme gorevleriyle degerlendirerek bu faktorii kontrol etmistir
(Bialystok ve Shorbagi, 2021; Treffers-Daller ve digerleri, 2020). Ek olarak, farkli
dilsel ve kiiltiirel baglamlara sahip katilimcilari ise almak yaygin, hatta tesvik edilen
bir uygulama gibi goriinse de (Verhagen ve digerleri, 2020; De Cat ve digerleri, 2018),
diller aras1 ve kiiltiirler arasi etkiler heniiz ortaya c¢ikmamistir. Bu arastirma
kapsaminda bu etki de sistematik olarak incelenmistir. Bu potansiyel etkiler hem
ebeveynlerin hem de ¢ocuklarin iki dilli deneyimlerini etkileyebilir ve bu da potansiyel

olarak ¢ocuklarin biligsel performansini etkileyebilmektedir.

Dogal gozleme dayanan iki dilli deneyimi 6lgme yontemlerimizin katilimeilarimizin
gercek dil uygulamalarmi dogru sekilde yansitmamasi da miimkiindiir. Onceki
literatiirde, iki dilli konusmacilarin gilinlik yasamda diller arasindaki gegisini
belgelemek icin laboratuvar disinda dogal gozlem uygulanmasi tavsiye edilmisti
(Kuzyk ve digerleri, 2020). Ancak mevcut ¢alismada ses kaydi, uzun bir siirenin
gercek zamanli belgelenmesi yerine yalmizca kod degistirme senaryosunun anlik
gorlintiisiinli yakalamay1 basardi. Spesifik olarak, dnceden belirlenen zaman diliminin
siirli olmasi nedeniyle, kayittan dnce ebeveynlere konugmanin dogal ve spontane
olmas1 gerektigi konusunda bilgi verilmis olmasina ragmen, bazi ebeveynlerin konu
olusturmalar1 ve dilleri bilingli olarak dikkatli bir sekilde segmeleri konusunda baski1
altinda olduklar1 gozlemlenmistir. Bu nedenle, mevcut ¢alismadaki dogal gbézlem
yontemi, anket yoluyla kod degistirme sikliginin 6l¢lilmesine kiyasla kesifsel bir adim
olsa da, kod degistirme davranisinin gecerli bir gostergesi olarak kabul edilmek i¢in
hala yeterli olmayabilir. Simdiye kadar ¢ocuklarin ve ebeveynlerin kod degistirme
davranisina iliskin ebeveynlerin tahminini arastiran yalnizca birka¢ kod degistirme
Olcegi bulunmaktadir (Kremin ve digerleri, 2021). Bununla birlikte 6lcek puani,

ebeveynlerin kod degistirme siklifi agisindan varyansin yalnizeca %]14'inii
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aciklamaktadir. Sonug¢ olarak, cocuklarin kelime dagarcigi veya morfoloji ve
sO6zdiziminin belirli yonleri hakkindaki ebeveyn raporlarinin giivenilirligi ve
gecerliligiyle karsilastirildiginda (Fenson ve digerleri, 1994), hem ¢ocuklar hem de
ebeveynler i¢in kod degistirme tahminine yonelik olgeklerin gelistirilmesi ve daha

fazla ayritilandirma gerekmektedir.

Dolayistyla ¢alismamizin sonuglar iki dillilik etkisinin varligini desteklememektedir.
Bir meta-analiz, iki dillilik avantajinin genel etki biiyiikliigiiniin marjinal oldugunu
one siirmektedir (Gunnerud ve digerleri, 2020). Ayrica birden fazla dil konusmanin
bilissel performans lizerindeki olasi etkisinin, eger varsa, tespit edilmesinin zor olacagi
ve ayrica belirli durumlarla sinirli olacagi da rapor edilmistir (Lowe vd., 2021; Paap
vd., 2015). Bulgularimiz, iki dilliligin bilissel kontrol yetenegini etkilemedigine dair
daha fazla kanmit saglayabilir. Bununla birlikte, bunun nedeni bilissel kontrol
becerilerini gelistirmenin siirekli miicadele gerektirmesi olabilir (Diamond ve Ling,
2016). iki dilli bireylerin bilisi iizerinde potansiyel etkiye yol agmaktadir. Bununla
birlikte, konusma kalib1 olgunlastiginda ve artik yukaridan asagiya biligsel kontrol
gerektirmediginde, aileler igindeki dil degisimi otomatik hale gelebilir. Durum
boyleyse, iki dilli kii¢iik ¢ocuklar ve aileleri lizerinde, ¢ocuklarin dil gelisimini,
ozellikle de ortaya ¢ikan kod degistirme modelini, daha alisilmis etkilesimli modele
kadar, tanimlama umuduyla belgelemek i¢in boylamsal bir ¢aligma tasarlamak faydali

olacaktir. Potansiyel biligsel etkiye yol acabilecek “6zel ve belirlenmemis kosullar”.

Ayrica bu ¢alisma, iki dilliligin birden fazla boyutunu dahil ederek, iki dilli
konusmacilarin heterojen 6zelliklerini dikkate alan iki dillilik etkisine iligkin sinirh
literatiire katkida bulunmustur. Bir bireyin iki dilli deneyiminin 6zelliklerini ¢6zmeye
ve hangi 6zelliklerin bilissel kontrol yetenegini gelistirmeye potansiyel olarak katkida
bulunabilecegini aragtirarak altta yatan mekanizmayi ortaya ¢ikarmaya yonelik birincil
temele katkida bulundu. Bu alandaki dikkatin, tek dilli ve iki dilli gruplar arasindaki
grup karsilastirmasindan, iki dilliligin daha ayrintili yonlerinin iki dilliligin etkisini
tahmin edip edemeyecegini arastirmaya kaymasi, alandaki Oncli arastirmacilar
tarafindan savunuldu (Bialystock ve Craik, 2022). ki dillilik bilesimini belirleyerek
ve bu gostergeleri gerileme yoluyla biligsel yeteneklerle iliskilendirerek, altta yatan

cesitli potansiyel mekanizmalar1 daha derinlemesine gorebiliriz. Onemsiz olmasina
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ragmen, mevcut ¢alismanin sonucu, halen biiylimekte olan bu aragtirma dizisine daha

fazla referans katacaktir.

Ayrica ¢alismamiz, dil iretimi siirl1 olan iki dilli genglerin ¢evresel faktorlerini igeren
¢cok az c¢alismadan biridir. Sinirli dil liretimine sahip iki dilli gruplarin, ebeveyn
faktorlerini de igeren grup i¢i aragtirma tasarimi kullanarak nasil arastirilacagina dair
bir ¢dziim Onermektedir. Bu c¢alismada iki dillilik ile ilgili faktorler ile bilissel
performans arasindaki baglantilar1 tespit edememis olsak da, yalnizca dil iiretimini
olas1 gostergeler olarak ele almak yerine daha geng yas grubunu ve maruz kaldiklar

dil ortamin1 hedeflemek tamamlayici bir bakis agisidir.
Sonu¢

Bu calismada, iki dilli kiiclik cocuklarda ve ebeveynlerinde dil yeterliligini,
kullanimim1 ve kod degistirmeyi arastirarak "iki dillilik etkisini" arastirdik. Bu
faktorler arasinda korelasyon bulmamiza ragmen, c¢ocuklarin bilissel kontrol
yeteneklerini kendilerinin veya ebeveynlerinin iki dilli deneyiminden ziyade yasinin
giiclii bir sekilde ongdrdiigiinii kesfettik. Sonuclarimiz agik bir iki dillilik avantaji
gostermese de, iki dillilik ile ilgili yonler arasindaki karmasik iligkileri vurguladi ve
iki dillilik ve bilis ile ilgili arastirmalar dogrultusunda iki dilli geng konusmacilar igin
cevresel faktorlerin dikkate alinmasi gerektigini onerdi. Calismamiz, iki dilliligin
farkli yas gruplart i¢in bilis iizerindeki etkisinin gelisen anlayisina katkida
bulunmaktadr. Iki dillilik etkilerinin ortaya ¢ikabilecegi kosullar1 ortaya ¢ikarmak igin

ayrintili ve boylamsal arastirmalara duyulan ihtiyaci vurguluyor.
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