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Language and “Theory of Mind”
development of bilingual and
monolingual children in Bulgaria

Huseyin S. Kyuchuk*

Faculty of Arts and Educational Science, University of Silesia in Katowice, Katowice, Poland

Children from Bulgaria (N = 120) were tested on language and Theory of Mind
(ToM) development. Sixty were ethnic bilingual Turkish children, and 60 were
monolingual ethnic Bulgarian children. The age of the children varied between
3;6 to 5,0 years old. Both groups of children in the study were tested in their
mother tongues (Turkish and Bulgarian); the Turkish children were also tested in
their second language (L2)—Bulgarian, with a language test and Theory of Mind
test. Theory of Mind was tested with classical tasks plus a non-verbal ToM task,
and the language test comprised measures of wh-complements and evidentiality
marking. The hypotheses tested were: H1: The comprehension and production
of wh-complements in the mother tongue (L1) at ages 3—6 years will support the
understanding of ToM in their second language (L2). H2: Understanding “evidentiality”
marking in the mother tongue will support an understanding of false belief ToM
tasks in both languages. The results show that the Turkish-speaking children
had a lower level of understanding of the classical ToM tasks than the Bulgarian
monolingual children, but have equivalent results on the non-verbal ToM task. In
the language test, the Turkish-speaking children were better in wh-complements,
but weaker in performing the evidentiality test than the Bulgarian monolinguals.
The predictors of performance in classic ToM tasks were different from the two
ethnic groups: for the Bulgarian monolinguals, performance on the evidentiality
test was the best predictor, but for Turkish bilingual children, performance on the
low verbal tasks was the only predictor other than age, for both L1 and L2 ToM.

KEYWORDS

preschool children, bilingualism, Turkish, Bulgarian, Theory of Mind,
wh-complements, evidentiality, L1 and L2

1 Introduction

According to Schroeder (2018, 2), “Theory of Mind refers to the ability to attribute mental
states to other people and to predict and explain other people’s behavior on the basis of those
attributed mental states. This ability is often assessed through a false belief test, such as the
unexpected-transfer test and the unexpected-content test” To solve these tests, children must
recognize that a character has a belief counter to a reality that the child knows.

Wellman et al. (2001) raised an important question about the universality of theory of
mind development in children across different languages and cultures. Their metareview
strongly suggests that there are strong similarities across languages and cultures in the patterns
of growth of the child’s abilities to take into account the desires, beliefs and knowledge of other
people. Yet at the same time, several decades of work have shown significant environmental
influences on the variability in children’s success or rate of development, such as the number
of siblings in the home (Perner et al., 1994), and the amount of language about the mind that
the child hears (Dunn, 1996; Ruffman et al., 2002; Kog et al., 2024). Furthermore, the
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contribution of the child’s own language development is strongly
implicated in a number of publications (Ruffman et al, 2002;
Astington and Baird, 2005; Farrar et al., 2017; de Villiers and de
Villiers, 2025; Boeg Thomsen et al., 2021; Brandt et al., 2023),
especially vocabulary, general syntax, and particular skills to do with
the vocabulary and syntax needed to express mental states such as
belief. Despite the increasing numbers of publications, the range of
languages and cultures explored is still quite narrow, and the
contribution of linguistic properties such as evidential marking, found
in many languages, is still unclear (Aksu-Kog, 2005; de Villiers and
Garfield, 2017).

The present study is the first one with Turkish-Bulgarian bilingual
children focusing on the development of Theory of Mind. Both
languages have the two grammatical phenomena-sentential
complements and evidentiality - that have been previously implicated
in ToM, allowing an exploration of the role they might play in the
children’s ToM development, compared to Bulgarian monolinguals.

Bilingual children’s ToM development has come in for special
scrutiny in the last two decades. An important question concerns how
children who are learning multiple languages perform on Theory of
Mind tasks. Goetz’s (2003) classical study on ToM of bilingual children
tested three- and four-year-old English monolinguals, Mandarin
Chinese monolinguals, and Mandarin-English bilinguals. The children
received appearance-reality, level 2 perspective-taking, and false-belief
tasks. The monolinguals were tested in their mother tongues and the
bilinguals in each of their languages. The results showed that the
4-year-olds were better than the 3-year-olds, but also that the bilinguals
performed significantly better than the monolingual groups. Nguyen
and Astington (2014) also investigated whether the bilingual advantage
in false-belief (FB) understanding was replicated when socio-economic
status was considered. Again, results showed that bilinguals
significantly outperformed monolinguals on FB tasks. Similarly, Huang
et al. (2023) focused on children in poverty and investigated whether
early bilingualism enhances economically disadvantaged children’s
Theory of Mind (ToM). Results again showed that bilingual children
demonstrated greater ToM competence compared to monolingual
children. In a meta-analysis of 16 studies, Schroeder (2018) found that
bilinguals are advantaged over monolinguals. Feng et al. (2023)
analyzed 53 publications examining ToM of bilingual children, and
most of the papers showed that bilinguals show higher results in the
performance of Theory of Mind tasks than monolinguals.

What are some theories of bilingual advantage? Buac and
Kaushanskaya (2019) examined whether language and Executive
Function (EF) skills were predictive of Theory of Mind (ToM)
performance in bilingual and monolingual children. The authors
found that language ability predicted ToM performance in
simultaneous bilinguals but not EF skills. Schroeder (2018) also
suggested that bilinguals have superior metalinguistic awareness and
socio-pragmatic abilities that promote ToM. Diaz and Farrar (2018)
found that metalinguistic skills predicted ToM for their
bilingual subjects.

Perhaps more data is needed on a wider range of children,
circumstances and languages before the answers will be clear for the
explanation of the bilingual advantage in ToM. The range of languages
studied with bilingual participants is still restricted, as are the
sociolinguistic and economic conditions of the children in the studies.
The motivation for the current study was to find out how the Bulgarian
Turkish minority children perform ToM tasks. These two languages
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belong to very different language families, and they have been neglected
in previous work. The major question was how the language skills
being measured might help the children to understand Theory of Mind.

Being bilinguals, the Turkish-speaking children, as Kroll and
McClain (2013, 112): “can choose the language they wish to speak, but
at the same time switch back and forth from one language to the other,
often in midsentence, with others who are similarly bilingual. The
evidence suggests that the consequences of bilingualism are largely
positive, with features of bilingual minds and brains reflecting the
benefits of a life spent negotiating the presence of two languages and
acquiring the skills to select the appropriate language in the intended
context.” It suggests that learning the syntax in the first language could
open the door for ToM understanding in the second language, especially
if the tasks were nonverbal. Usually, the bilingual speakers are sensitive
to cultural codes of the languages they speak and in conversations they
follow these rules. All these codes are acquired from a very early age.

In a number of studies and publications over the last approximately
20 years, Kyuchukov (2000, 2002, 2007, 2009, 2018, 2019) and
Kyuchukov and Giray (2017) have sought to show how bilingual
Turkish-speaking children from Bulgaria and Germany learn their
mother tongue and the official languages of the countries where they
live—Bulgarian and German. The authors’ research shed new light on
different aspects of language development—morphology, syntax,
pragmatics and the importance of both languages for their school
success. A study with Turkish-Swedish and German-Swedish bilingual
children in Sweden (Bohnacker et al., 2016) determined from
empirical data that children whose parents used the home language
with their child had significantly higher vocabulary production scores.
Kabadayi (2008) analyses the second language acquisition of Turkish-
speaking bilingual children living in Germany and the author
observed the socio-demographic structure of the Turkish bilingual
children, of their parents, and children’s opinions about second
language acquisition. The author found that the socio-economic status
of the family and the socio-demographic structure influences the
process of language learning.

It is sometimes found that bilingual children from families with
low socio-economic status have difficulties in acquiring a second
language, because their L1 is not very well developed either (Xu and
Liu, 2021). Akoglu and Yagmur (2016) compared the language
knowledge of bilingual Turkish-speaking immigrant children in the
Netherlands and monolingual Turkish children in Turkey. The authors
found that compared to monolingual Turkish speakers, Turkish
immigrant children were behind in their first language in both
cognitive concepts, and lexical, syntactic, and textual skills. The
authors claim that the education of the mother plays an important role
in the performance of the tasks of immigrant children. It has an effect
on their cognitive development as well as on their second-language
acquisition. A study with Turkish children in Belgium reports that the
mother tongue of bilingual Turkish students is considered to be a
barrier to educational and occupational success. The bilingualism of
Turkish-speaking children in the case of Belgium is not seen as an
asset (Agirdag, 2010).

In contrast, Akinci (2001, 2008) examined language and
perspective-taking across both languages of Turkish-French bilinguals
exposed to Turkish educational programs. Akinci found that the
children ended up with Turkish language skills superior to those of
their parents who were raised and grew up in Turkey, but may have
had more limited access to education.

frontiersin.org


https://doi.org/10.3389/fnhum.2025.1522507
https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org

Kyuchuk

As can be seen, the language situation of bilingual Turkish-
speaking children is very diverse. In most of the cases there is language
assimilation towards the official language of the country where the
Turkish children live. However, both languages (L1 and L2) of
bilingual Turkish-speaking children may be important for the
development of their Theory of Mind.

Most of the studies on Theory of Mind with Turkish-speaking
children have been carried out with monolingual children. In a study
with monolingual preschool Turkish children, Aksu-Kog (2005) found
that the Turkish-speaking children achieve earlier false-belief
understanding as compared to English-speaking children reported in
the literature. The authors also found that control of evidentiality and
of complement constructions were significant predictors of false-belief
performance and suggest that these two factors are also important
contributors to ToM development.

In other work, Ozoran (2009) studied monolingual Turkish
children between 4 and 7 years old, testing with both an evidentiality
task and comprehension of relative clauses, found that competence in
relative clauses was a significant predictor of ToM performance. The
past tense marker -DI was clearly understood by the children, but not
the evidentiality marker-MIS. The author concludes that the -MIS
marker does not develop until 6 years old and this is why evidentiality
cannot be a predictor of Theory of Mind development.

Bodur (2022) investigated the use of complement clauses by
mothers in relation to comprehension of complement clauses by
children and Theory of Mind development among 3- to 5-year-old
Turkish-speaking children. The children were given comprehension
of complement clauses task, expressive and receptive language tasks,
and three ToM tasks. The results showed that the frequency of
complement clause structures in the mothers’ speech was however, not
significantly related to children’s comprehension of complement
clauses. The frequency of complement clauses that include mental
state verbs was not significantly related to ToM. According to Csatd
(2009) double complement clauses in Turkish occur when one
complement clause is embedded within another, formed by using
nominalization suffixes like -mEk or -mA on the embedded verb and
then applying another nominalization or a case suffix. Children’s
comprehension of double complement clauses was significantly
related to ToM, but the correlation was not significant after controlling
for the children’s expressive and receptive language.

Selcuk et al. (2018) found that large households help for earlier
understanding of varying belief states as well. By reviewing the
literature on the age and pattern of ToM acquisition in Turkish-
speaking children as well as the social and cognitive factors linked
with Turkish childrens ToM development, Ekerim-Akbulut (2022)
highlights both culture-specific, SES and universal patterns in mental
state understanding.

There is just one study on ToM of bilingual Turkish-speaking
children in Germany (Kyuchukov, 2023). That study, conducted with
two groups of bilingual ethnic Turkish children between 4 and 6 years
old, aimed to examine the influence of the mother tongue (L1) and the
second language (L2) on the understanding of the Theory of Mind.
The children were administered the classical tests for ToM, as well as
language tests related to the comprehension of wh-complement
sentences, containing a mental state verb and comprehension and
production of vocabulary in native Turkish and German as a second
language for them. The results showed that vocabulary was not an
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important factor, and the mastery of wh-complement sentences was
the factor that enabled children to understand the false beliefs.

The literature about language and Theory of Mind in Turkish-
speaking children clearly has mixed results. The aim of the present
empirical study is to determine to what extent the proficiency of
different grammatical categories in the mother tongue L1 and in the
second language L2 of Turkish bilingual children affects their
understanding of Theory of Mind. Accordingly, a central question
addressed in this study is:

How does the development of wh-complements and evidentiality
marking connect to children’s ToM development, in bilingual
Turkish children with Bulgarian as L2?

The objectives of the study are to ask:

1. How wh-complements and evidentiality as grammatical
features of Turkish assist Turkish-speaking bilingual children
to understand verbal and non-verbal “False-Belief
Tasks” (FBT).

2. How Turkish-speaking bilingual children perform Theory of
Mind and each of the language tasks in each of their two
languages: Turkish as first language (L1) and Bulgarian as a
second language (L2), and how the results relate to other

bilingual studies described in the literature.

2 Turkish community in Bulgaria

Bulgaria has a large Turkish minority. Many Turkish families from
Bulgaria have relatives in Turkey, and they travel very often to the
neighboring country of Turkey. There are Turkish satellite TV
channels which can be readily watched in Bulgaria. Before 1990,
during the communist regime in Bulgaria, the connections between
the two countries were very poor. The Turkish minority was oppressed,
the names of all Muslims were changed and the use of Turkish and any
other minority languages in public places was forbidden. The minority
children did not have the right to speak their mother tongues in
kindergartens and schools and there were no lessons in Turkish as a
minority language (Rudin and Eminov, 1990; Marushiakova and
Popov, 2004; Kyuchukov, 2019).

After the democratic changes in 1990, the government allowed the
minority children to have L1 literacy instruction in their mother
tongue together with the official language of the country—Bulgarian.
The children now study Turkish in 4 lessons per week (Kyuchukov
et al., 2024). Almost all Turkish children speak the local variety of
Turkish at home (Northeast variety of Turkish), because they live in a
region with a predominantly Turkish community. At school they learn
Bulgarian, but their competencies in Bulgarian are initially limited
(Kyuchukov, 2019). The Turkish children learn their mother tongue
from the extended families. Most of the Turks live in villages and small
towns, where the family connections are intense. The children have
contacts with family members as well as with community members
where they learn the codes of the communication. From an early age,
the children participate in community life and in all kinds of
celebrations and holidays, and this is how they learn the grammatical
rules of conversational Turkish.
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The Bulgarian children grow up in a nuclear family and they learn
Bulgarian from communication with the mother, father and siblings.
The language is presented to the children through book-reading, toys,
listening to fairy tales and songs, often now from tablets or phones.

What is unique about the linguistic properties of Bulgarian and
Turkish that might be connected to Theory of Mind? There are two
grammatical differences to highlight. One concerns the nature of
wh-question complements, which have been implicated in theories of
how language assists false beliefs reasoning. The second is evidentiality
(Papafragou and Li, 2001; Aksu-Kog, 2000), namely, the grammatical
marking of source of knowledge on verbs. Evidentiality has been
linked to Theory of Mind because it indicates how the speaker comes
to know the truth of what they are saying-whether it is from hearsay,
direct witnessing, inference and so on. Both Turkish and Bulgarian
have grammatical marking of evidentiality.

2.1 The wh-complements in Balkan Turkish
and Bulgarian

In standard Turkish, the wh-question is in-situ, that is,
wh-words do not exhibit obligatory movement to sentence-initial
position in wh-questions like they do in English. Wh-phrases in
Turkish do not have to be placed at the beginning of a sentence
(Goksel and Kerslake, 2010: 211):

1.) Cocuklara bu gece kim  bakacak?

child-P1 this evening who look after - FutT

Who will look after the children tonight?

However, in Balkan Turkish, according to Kuteva and Heine (2012)
the wh-words could be placed at the beginning:

2.) Kim bu gece cocuklara bakacak?

who this evening child-P1 look after — FutT

Who will look after the children tonight?

In Bulgarian, the wh-question is in the fronted position as in
English. For example:

3.) Kakvo yade momcheto
what eat-PT boy-the
What did the boy eat?

Comparing the wh-sentences in Bulgarian and in Balkan Turkish
it seems the Balkan Turkish wh-complements are influenced by
Bulgarian (Kyuchukov, 2024).

2.2 Evidentiality in Turkish and Bulgarian
There is some controversy among linguists about the correct

analysis of the morpheme -mIs and -DI in Turkish, and whether
they are truly evidentials. Giil (2009, 177) reports that
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“Evidentiality in Turkish is coded by the verbal suffix -(I)mIs” The
author discusses the role of the morpheme -mls in Turkish
grammar, since the morpheme plays the role of past tense suffix,
but it can be called the “hearsay past marker.” In other accounts,
-mls is the called the perfective marker of Turkish. Some linguists
specifically refer to the -mlIs morpheme as marking indirect
evidence, that is, inference and hearsay. The marker -DI used as
past tense is used when something has been witnessed directly.

Under the Turkish influence, Bulgarian developed evidentiality
marking as well. In linguistic literature this issue has been well
investigated. According to Sauerland and Schenner (2019), Bulgarian
has at least 3 kinds of evidential markers:

1. Direct(dir) (aka confirmative, witnessed)

2. Reportative(rep) (aka nonconfirmative, renarrative, perfect
of evidentiality)

3. Dubitative(dub)

Aikhenvald (2004) has a review of evidentiality types across
languages, and classifies Bulgarian as either type Al: Firsthand vs.
Non-firsthand, or as type A2: Nonfirsthand vs. everything else. In
Bulgarian, the Direct evidential is null, that is, there is no specific
morphological marker.

4.) Ivan kola.

Ivan

ima nova

has-0 DIR new car.

Ivan has a new car.

(It means I saw it and I know that Ivan has a new car.)

The Reportative evidentiality has the same marker as the perfect form:
5.) Ivan e imal nova kola.
Ivan be-Pres.T. have3sg-Perf.T new car

Ivan has got a new car.

(It means I have not seen it but I heard about it. It refers to gossip, or hearsay.)

The dubitative evidential is similar to the reportative and it is
morphologically realized in a periphrastic form be+perf and
participle+perf, as it is shown in example 3.

6.) Ivan bil imal nova kola

Ivan be-REP have-DUB new car.
Ivan supposedly has a new car

(The meaning of the sentence is I heard that Ivan has a new car, but I doubt it.)

The Turkish evidentiality is expressed with the morpheme
-mls and -DI on the end of the verb and the evidentiality in
Bulgarian is expressed with the morpheme -I, —Ia, —lo, —Ili in the
end of the verb.

Generally speaking, the evidentiality in both languages has the
role of passing information about the source of knowledge. Hence, it
has been connected to Theory of Mind. The understanding of the
meaning of evidentiality is also connected with language development
and intertwined with acquisition of grammatical categories such as
tense and aspect by young speakers.
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3 Methodology of the study
Research hypotheses of the study are:

HI: Comprehension and production of wh-complements in the
mother tongue (L1) at ages 3-5years will support the
understanding of false beliefs in the mother tongue in both
ethnic groups.

H2: Comprehension of grammatical category of “evidentiality” in
the mother tongue will support an understanding of false-beliefs

in both groups.

3.1 Overview of the methodological
approach

In order to achieve the aims and objectives of the study and to
substantiate or reject the hypotheses put forward, a comparative study
was conducted with ethnic Turkish bilingual preschool children
(between 3 and 5 years) and ethnic monolingual Bulgarians of the
same age, both from Bulgaria.

The empirical study was conducted with Turkish-speaking
children from a small town in northeastern Bulgaria, where one
segment of the Turkish population is concentrated. The ethnic
Bulgarian children are also from northeastern part of Bulgaria and
from the same town. All children attend a kindergarten, where the
educational process is organised in Bulgarian language.

3.2 Participants

The total number of children involved in the study is presented in
Table 1.

A total of 60 bilingual Turkish-speaking and 60 monolingual
Bulgarian-speaking children were involved in the study, amounting to
120 children in total.

3.3 Research methods

The bilingual children included in the study attend kindergarten
at around the age of 3;0-3;6 years old and this is their first contact
with Bulgarian language. Until this age they speak at home mainly
Turkish which is their mother tongue and later they start learning

TABLE 1 Participants information.

Itgr.: 3;
6-4;

2" gr.: 4;
1-4;
6 years

3dgr.: 4;
7-5;
0 years

Total

0 years
old old old

Experimental 20 20 20 60
group: Turkish

Control group: 20 20 20 60
Bulgarians
Total 40 40 40 120
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Bulgarian. The experiment was conducted in both languages in the
kindergarten environment. The ethnic Bulgarian children are tested
only once in their mother tongue of Bulgarian.

3.4 Tests

Two types of test were employed: those that measure understanding
of ToM, and language tests. The tests are described as follows:

3.4.1 Tests of understanding of the False-Belief
Tasks (FBT)

Which are well known in psychology and have become classic in
studying ToM. They are known in the English-language literature as
the Unexpected contents task (Smarties) and the Change of location task
(Maxi). In a range of different psychological studies, they have been
used in different cultural contexts, with different objects and
illustrations, but with the same content.

In the Unexpected content (Smarties) task, the child is shown a box/
package of something with the contents not visible and asked the
question: What do you think is in the box/package? Usually the child
answers what is illustrated in an image on the package (candy, cookies).
The box is opened and the contents are found to be something else—a
toy, a pencil. The box is closed and again the question is asked: What did
you think was in the box when you first saw it? And what was in the box?

The second task involves changing the location of an object (ball). It
was adapted for the purpose of the study from the Sally-Anne Theory of
Mind test by Baron-Cohen et al. (1985). First two protagonists (two toy
animals) placed the ball in one location, then one protagonist leaves the
scene. In the absence of the first protagonist, the second protagonist
changes the location of the ball. The first protagonist returns to the place
of action and the child is asked: Where will he/she look for the object?

The two tasks have been modified and adapted for the purpose
of the study in Bulgaria, testing Turkish and Bulgarian children
respectively, but the content of the tasks has not changed. The
materials, boxes, puppets used for Turkish and Bulgarian testing were
changed so the children do not know the answer on the second
testing. These two tasks are verbal. Along with the two verbal tasks,
the children were administered two low-verbal FBTs. They are
presented to the children with pictures and drawings. These were
used to minimize the language demands of the tasks on the children.

The low verbal task required the child to look at a pair of pictures,
for example shown in the picture, and again, to fill in the thought
balloon about what the person thinks is under a flap. These methods
have been used successfully with deaf children in previous research on
false belief reasoning.' There were 4 such examples.

3.4.2 Language tests

Children were given two language tests. The first test contained
comprehension of wh-complement questions with a communication
verb. In the study this test had 5 items. The language tests were in local
dialect of Turkish spoken by the children and in official Bulgarian.

1 The tests were designed in cooperation with Jill de Villiers, and the
illustrations were done by her. In the study here they are used with her

permission.
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In local Turkish:
7.) Usak dedi
child say-3sgPastT.
bak 0 bulut
See he cloud
Ne dedi usak, ne
what say3sg-PastT.  chi

What said the child what drew?

Id

kardaginin
brother-Poss.
cizmis.
draw-PastT
¢izmis?

what

resimini

photograph-his

cuziyl, ama

draw-3sg but

draw3sg-PastT.

(The child said he is drawing his little brother, but look he drew a cloud. What did the child,

say he drew?)

In Bulgarian:

8.) Deteto kaza
child-the say3sg-PastT
no vizh  to narisuva
butsee  he  draw3sg-PastT.
Kakvo kaza
what say3sg.-PastT.

What said the child what drew?

che

that

risuva

draw3sg-Pres.T
oblak.

cloud

deteto,

child-the

bratcheto si,

brotherDIM-the his

kakvo narisuva?

what  draw3sg.-PastT.

(The child said he is drawing his little brother, but look he drew a cloud. What did the child,

say he drew?)

The second linguistic task was to understand the grammatical

category of evidentiality in both Turkish and Bulgarian. The children

administer 5 pairs of items: the same text in two versions—the first

version is in the past perfect tense and the second is with the indirect

evidential marker. The texts are narrated by two toy animals, a dog

and a cat. One time the dog narrates the text in the past perfect tense

and the cat with the indirect evidential, and the next time the roles

are reversed: the cat narrates in the past perfect tense and the dog in

the indirect evidential. This avoids associating the dog with past tense

and the cat with indirect evidential.

Here are some examples for a pair of past tense and indirect

evidential phrases used in the test of evidentiality (Kyuchukov and de

Villiers, 2009):

3.4.3 In Bulgarian

3.4.3.1 Story: the dog tells it (in past tense)

9.) Momcheto
boy-the

igra

play-3sgPastT

The boy played with in a yeard with a ball

To vidya edna  kotka.
he see-3sgPassT one cat
He saw a cat.

Ostavi topkata
leave-3sgPastT ball-the

He left the ball and started chasing the cat.

The boy was playing in the yard with a ball. He saw a cat. He left the ball down and started

chasing the cat.
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3.4.3.2 Story: the cat tells (with indirect evidentials)

10,)

Momcheto  igralo na dvora s edna  topka.
boy-the play-PastT-EVD
The boy playedEVD 1 the yard with a ball
To
he see-PastT-EVD

He sawEVD a cat.

in yard with one ball

vidyalo edna  kotka.

one cat

Ostavilo topkata i zapochnalo da goni

leave-3sgPastT-EVD ball-the and start-PastTEVD to chase
kotkata.
cat-the

He IeftEVD the ball and startedEVD chasing the cat.

The boy playedEVD in the yard with a ball. He sawEVD a cat. He leftEVD the
ball and started chasingEVD the cat.

Koy kakvo e stanalo?

who

vidya

see-3PassT. what is happened

Who saw what happened?

3.4.4 In Turkish

3.4.4.1 Story: the cat tells (in past tense)

11,

Cocuk baagede bii topla oynaken bii kedi
boy yard-LOC one ball-with play-PastT one cat
g00dii.

see-3sgPastT

As the boy was playing in the yard with a ball saw a cat.

Topu yere  birakti ve kediyi kovalamaya
ball-the down leave-PastT and cat-the chase-to
baslad: .

start-PastT
He left the ball and started chasing the cat.

As the boy was playing in the yard with a ball, he saw a cat. He put the ball

down and started chasing the cat.

3.4.4.2 Story: the dog tells (with indirect evidentials)

12)

Cocuk baagede bii topla oynaamig ve bii
boy yard-LOC one ball-with play-Past-. EVD and one
kedi goomiis.

cat see-3sgPastT-EVD

Topu birakmis ve kediyi kovalamaya  baslamis.

ball-the leave-3sgPastT-EVD and cat-the chasing start-PastT-
EVD

He leftEVD the ball and startedEVD chasing the cat.

As the boy was playingEVD in the yard with a ball, he sawEVD a cat. He
putEVD the ball down and startedEVD chasing the cat.

Kim  goodii ne oldu?
who  see-3sgPastT  what  happen-PastT
‘Who saw what happened?

frontiersin.org


https://doi.org/10.3389/fnhum.2025.1522507
https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org

Kyuchuk

3.5 Ethics and procedure

The research study design and protocols were submitted to the
University Ethic Commission and Regional office of the Ministry of
Education in Bulgaria for their review and were approved. The content
of the tests was not considered a risk for the psychological health of
the children.

Each child was tested with the tests described above. Mother
tongue testing was carried out by the researcher who is a native
speaker of the Turkish dialect spoken by the children. Testing in
Bulgarian language was conducted by a teacher working in the
kindergarten. The testing was carried out in the kindergarten in a
separate room individually with each child.

4 Results

The data was analysed with the statistical package SPSS. First,
I present the results of both ethnic groups children in their
mother tongues—Turkish and Bulgaria. Then the results of
Turkish children in Bulgarian as a second language and Bulgarian
of Bulgarian children as a mother tongue will be presented.
Finally, the results of the Turkish children in their mother tongue
of Turkish and in their second language of Bulgarian will
be presented and compared. These statistical analyses are done
using ANOVA.

After the basic results are laid out, correlations and regressions are
used to determine the relationships between the language tasks—
evidentiality the of

and wh-complements—with Theory

Mind measures.

10.3389/fnhum.2025.1522507

4.1 L1 Turkish versus L1 Bulgarian

First, how do the two ethnic groups compare in their L1 on Theory
of Mind, understanding evidentials, and the wh-complement task? The
following graphs depict the performance of the two groups—Turkish
and Bulgarian—in their mother tongue on the three types of tasks. A
composite of Theory of Mind is considered first, collapsing together the
two classic false belief tasks and the nonverbal task into a single measure,
and then testing how the tasks behave separately. Each figure is followed
by the results of univariate ANOVAs comparing the ethnic groups and
age groups on each measure (Figure 1). Table 2 provides the basic
descriptive data.

The graph shows significant change over age groups
(F(2,114) = 6.29, p = 0.003, 1> = 0.099), and also a difference between
the two ethnic groups (F(1,114)=12.68, p=0.033, #*=0.015)
(Turkish M = 3.5; Bulgarian M = 4.15, difference p = 0.033). There is
no significant interaction between age and ethnicity. The most
significant change over age groups is in the classic tasks
(F(2,114) =16.27, p<0.001, 7*=0.222), where there is also a
difference between the two ethnic groups (F(1,114) = 20.04, p < 0.001,
n*=0.149) (Turkish M =1.47; Bulgarian M =2.33, difference
p =0.033). There is also a significant interaction between age and
ethnicity, in that there is clearer growth for the Bulgarian children
than for the Turkish children on the classic tasks. In contrast, on the
low verbal task there are no changes by either age group or ethnicity.
Partial correlations controlling for age show low but significant
correlations between the classic and the low-verbal tasks only for
Turkish (r (60) = 0.279, p = 0.03) (Figure 2).

The graph shows significant change over age groups (F(2,114) = 5.67,
p=0.004, 7* = 090), and also a difference between the two ethnic groups
(F(1,114) = 23.38, p < 0.001, #*=170) (Bulgarian M = 5.12, Turkish

Mean Total False Beliefs

FIGURE 1

2

Ethnic
group

[ B
m2

Age Groups

Error bars: 95% CI

Theory of Mind total in Turkish (Ethnicity 1) versus Bulgarian (Ethnicity 2) ethnic groups.
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M =327, p <0.001). There is also a significant interaction between age
and ethnicity (F(1.2) =3.35, p<0.04, *=0.056), in that there is
consistent growth for the Bulgarian children but not for the Turkish
children on evidentiality (Figure 3).

In an interesting reversal, the Turkish children do considerably
better than the Bulgarian children on the test of wh-complements
(F(1.114), p <0.001, *=0.131). There is an interaction with age
(F(2,114) = 4.07, p = 0.02, n* = 067), as the middle group of Bulgarian
children do very poorly on the task, a fact not explained by their other
task performances.

4.2 Bulgarian as L1 and L2

The second major descriptive question concerns how the Turkish
bilinguals perform in Bulgarian relative to their Bulgarian
monolingual peers. The Theory of Mind tasks are split here to test the
hypothesis that there may be differences on the verbal but perhaps not
on the nonverbal versions of the tasks.

TABLE 2 Means and standard deviations on each test variable in L1 for
each ethnic group.

10.3389/fnhum.2025.1522507

Comparing the various tasks in L1 and L2 Bulgarian, there are
several significant differences. First, consider the Theory of Mind
measures. Bulgarian children (M = 4.2) tested in their L1 slightly
outperformed Turkish children (M = 3.5) tested in Bulgarian as their
L2 (F(2,114) = 3.64), though this failed to reach significance overall
(p =0.074) (Figure 4).

The classic tasks are contributing all of this effect (F(1,114) = 15.51,
P <0.001 7 = 0.152; Bulgarian M = 2.33, Turkish M = 1.53, p < 0.001),
as there is no significant difference on the nonverbal task by ethnicity.
Not surprisingly, on both the language tasks, the Bulgarian children
outperform the Turkish children on Bulgarian, Wh-complements
(F(1,114) =5.8, p<0.02, 5> =0.042; Bulgarian M = 3.0, Turkish
M = 2.3, p =0.017); evidentials (F(1,114) = 20.5, p < 0.001, 77> = 0.152;
Bulgarian M = 5.2, Turkish M = 3.3, p < 0.001).

4.3 Comparing L1 and L2 in the Turkish
bilingual children

The third descriptive question asks: How do Turkish children
compare in their L1 (Turkish) and L2 (Bulgarian)? Here again, the
Theory of Mind tasks were divided into the classic verbal versus
nonverbal tasks. Table 3 provides basic descriptive data on the two

Ethnicity Bulga(gag )mean Turk(ighDrr;ean languages of the Turkish bilingual children.
— — The statistical analysis used here was a series of repeated measures
ToM Total 415 (1.79) 3.5 (1.65) ANOVAs with age group as a group factor. No significant differences
Classic ToM 2.33(1.35) 1.47 (1.08) are revealed in the performance of the children in their LI and L2 on
Low verbal ToM 1.82 (1.14) 2,03 (0.96) any of the Theory of Mind or language measures. In fact, their scores
are virtually identical across languages. In only one case is there a
Wh complements 3.10 (1.97) 3.42(1.34) L : i
significant interaction between the language of the task and age, and
Evidentials 512 (25) 3.27(1.9) that is on classic False Belief tasks (F(2,57) = 6.43, p < 0.003, * = 0.84).
s Ethnic
group
)
2
3
o
=
>
o
g
o
=
2
0
1 2 3
Age Groups
Error bars: 95% CI
FIGURE 2

Evidential total score in Turkish (Ethnicity 1) versus Bulgarian (Ethnicity 2) ethnic groups.
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Error bars: 95% CI
FIGURE 3
Wh-complement total score in Turkish (Ethnicity 1) versus Bulgarian (Ethnicity 2) ethnic groups.
6l Ethnicity
|
P

Mean L2ToMtotal

1 2 3

Agegroup
Error bars: 95% CI

FIGURE 4
Total Theory of Mind in Turkish (Ethnicity 1) and Bulgarian (Ethnicity 2) ethnic group.
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The change is due to the increasingly good performance in Turkish by
the third age group (See Figure 5). Again, the low verbal task has a
significant but low correlation in each of their languages with the
classic FB tasks (Turkish: r (60)=0.279, p=0.03; Bulgarian:
r(60) = 0.300, p = 0.02) (Figures 6-9).

4.4 Accounting for variance in L1 Theory of
Mind scores

In a final set of analyses, linear regressions were used to determine
the variables that correlate with success on the false belief tasks. The
classic false belief score in the childrens L1 was chosen as the
dependent variable. As predictors, age group was entered, followed by
nonverbal false belief, wh-complements, and evidentials. The
regression (Table 4) reveals that when the groups are considered

TABLE 3 Means and standard deviations on each test in L1 and L2 in
Turkish L1 children.
Turkish (L1)

Language of test Bulgarian (L2)

10.3389/fnhum.2025.1522507

together, performance on evidentials contributes significantly to the
variance on classic false belief tasks, in addition to age.

Since ethnicity has a significant effect, a second analysis reran the
regressions with the two groups separately (Table 5).

In the Bulgarian children, their L1 classic Theory of Mind is
affected by age (R* change = 0.354, F(1,55) = 31.8, p < 0.001), and
significantly by their understanding of evidentials (R* change = 0.061,
F(1,55) = 6.29, p = 0.015). Table 5 provides the details.

In contrast, in the Turkish children, command of L1 classic
false belief is a product only of age (R® change = 0.082,
F(1,55) = 5.1, p = 0.027), with the language measures failing to
contribute at all.

In a final regression, the bilinguals’ L2 classic false belief task was
used as the dependent variable. Is there transfer from acquiring L1
false belief, either verbal or low-verbal, or from the language variables
in either language? Predictor variables were age, classic false belief in
L1, wh-in L1 and L2, and evidentials in L1 and L2. The only significant
contributing factor to L2 classic false belief was L1 classic false belief
(R change = 0.154, F(1,57) = 10.7, p = 0.002).

5 Discussion

Total ToM 3.50 (1.60) 3.53 (1.20) . . .
First, a summary of the complex findings is in order. Bulgarian
Classic ToM 153 (1.13) 147 (1.08) monolinguals outperform Turkish bilinguals on classic Theory of
Low verbal ToM 2.03 (0.96) 2.00 (1.35) Mind tasks, but not on a nonverbal Theory of Mind task. In this age
Wh complements 3.42 (1.34) 3.02 (1.52) range 3;6 to 5, not many children are showing a high level of success.
Evidentials 327 (191) 330 (2.16) The two groups differ on the language tasks in their respective L1s, but
in different directions: Bulgarian children do better on evidentials in
Ethnicity: 1
@ L1ToMtotal
6 B L2ToMtotal

<

il

o

=

1 2 3
Agegroup
Error bars: 95% Cl
FIGURE 5
Theory of Mind total in the bilingual children’s L1 versus L2.
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2

FIGURE 6
Theory of Mind classic in the bilingual children’s L1 versus L2.

Agegroup

Ethnicity: 1

BLiclassicToM
W L2classicToM

Error bars: 95% CI

Mean

1 2
Agegroup

FIGURE 7
Theory of Mind low verbal in the bilingual children’s L1 versus L2.

Ethnicity: 1

B L1Lowverbal
W L2lowverbal

Error bars: 95% CI

their L1, and Turkish children do better on wh-complements in
their L1.

In Bulgarian, it is not surprising that Bulgarian children tested in
their L1 outperform the Turkish children for whom Bulgarian is their
L2, on all the tasks except for the nonverbal Theory of Mind task
where the groups are equivalent. In testing performance in their two

Frontiers in Human Neuroscience

languages, the Turkish bilinguals perform equivalently well on all
tasks, suggesting they already have sufficient command of the language
required in both Turkish and Bulgarian. The oldest group are slightly
better in Turkish than Bulgarian on the classic false belief tasks.

The regressions suggest a close relationship in Bulgarian
children tested in L1 between their performance on classic false
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Ethnicity: 1

B L1evids
5 B L 2evids

1 2 3
Agegroup
Error bars: 95% CI

FIGURE 8
Evidential total score in Bulgarian as L1 versus L2.

Ethnicity: 1

B Liwhcomps
3 W L2whcomps

Mean

1 2 3

Agegroup
Error bars: 95% CI

FIGURE 9
Wh-complement total score in Bulgarian in Turkish bilinguals versus Bulgarian monolinguals.

belief tasks and their command of language, more so with L2 false beliefin Turkish children. In contrast, the best predictor for
evidentials than wh-complements. Low verbal tasks are not  Turkish-speaking children is their performance on the nonverbal
predictive. However, the language tasks do not predict either L1 or ~ Theory of Mind test.
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TABLE 4 Regression model summary for L1 for all participants.

10.3389/fnhum.2025.1522507

Model R R? Adj. R? Beta t value p value R? change F value p value
Age group 0.428 0.183 0.176 0428 515 0.001 0.183 26.493 <0.001
Age group + 0.545 0297 0.285 0.428 5.23 0.001 0.113 18.856 <0.001
Ethnicity 0337 434 0.001
Age group, + 0.560 0314 0.296 0437 5.66 0.00 0.017 2.878 0.092
Ethnicity, + 0.295 3.65 0.001
L1 wh comps —1.37 -1.75 0.092
Age group, + 0.592 0350 0327 0378 438 0.001 0.036 6.419 0.013
Ethnicity, + 0212 248 0.015
L1 wh comps, —0.133 1.69 0.095
L1 evids 0216 253 0.013

TABLE 5 Regression model summary for L1 for Bulgarian.
Model R R R? Adj. R? Beta t value p value R? change F value p value
Age group 0.595 0.354 0.343 0.595 5.64 0.001 0354 31.821 <0.001
Age group 0.628 0394 0373 0.589 571 0.001 0.040 3.762 0.057
L1 wh comps —0.200 ~1.94 0.057
Age group 0.675 0.455 0.426 0.461 416 0.001 0.061 6.288 0.015
L1 wh comps —0216 —218 0.033
L1 evids 0.279 2.51 0.015

The performance of the Turkish bilinguals is much less a product
of age than for the monolingual Bulgarians. This suggests greater
variability in the group, perhaps caused by differential competence in
the two languages, or SES differences making for greater variability.
There is a lot of variance that cannot be accounted for in the Turkish
Theory of Mind performance. The low verbal Theory of Mind task did
equalize performance across the mono- and bi-lingual groups, and it
correlated with the classic false belief tasks. It is helping the Turkish
children in their classic FB performance in L1 and L2.

Given previous research reviews suggesting the superiority of
bilingual children on ToM tasks relative to monolingual children, the
results are unexpected. The bilingual children did not perform as well
as the monolingual children when tested in Bulgarian (their L2), nor
did they test as well as the Bulgarian monolinguals when tested in
their L1. Two factors come in to explain the discrepancy. First, these
children were quite young by the standards of existing research and
seem to be still developing the necessary skills in both ToM and
language. Second, the children are from quite different social classes.
The Bulgarian children came from middle class SES households, with
the Turkish bilinguals coming from low SES communities. Though
SES has not always shown a significant effect before (Nguyen and
Astington, 2014), the SES discrepancy might be greater in this study.

Interestingly, the difference between the groups was marked for
the verbal ToM tasks but not for the low verbal ToM tasks, where the
two groups were equivalent. This suggests that still-developing
language skills may be holding back the bilingual children from
success on the verbal ToM tasks in both languages, in which they
perform equivalently. At 3, the Turkish bilingual children are still too
young to have developed the complex linguistic competence and
vocabulary in their L1 Turkish, and that is the age that they begin
learning Bulgarian. The regressions confirm that the Bulgarian
children succeed on classic false belief tasks contingent on their
command of language, and more so with understanding evidentials

Frontiers in Human Neuroscience

than wh-complements. In contrast, the Turkish bilinguals’ language
skills on evidentials and wh-complements do not predict either L1 or
L2 false belief. The only predictor for the bilingual children is their
performance on the nonverbal Theory of Mind test. It may be that the
successive bilingualism of these children, even though it happens
early in development, will not pay off until an older age. Kyuchukov
(2023) found that wh-complements predicted FB in older Turkish-
German bilingual children. For children in the present study, their
nonverbal skills in understanding false belief contribute to their skills
on the verbal tasks. The monolingual Bulgarian children seem to
benefit from their additional linguistic skills on the verbal FB tasks.
The research suggests that there is greater nuance to the story of
the development of Theory of Mind in different communities of
bilinguals. Some recent work suggests that a binary approach to
categorizing children as bilinguals may be a mistake (Marian and
Hayakawa, 2021). It may be too quick to conclude that SES is not
relevant to the development of skills in ToM for bilingual children,
especially in cases where one language is very different status or not
given sufficient support in educational settings. The timing of exposure
to a second language may matter if the child is not simultaneously
learning both languages: is one language sufficiently developed to
support complex reasoning skills before the second exposure begins?

6 Conclusion

This research was conducted to test the performance level of
young Turkish-Bulgarian bilinguals on ToM tasks, and the role their
language skills played in ToM development. Two language tests were
selected, one on wh-complements and one on evidentiality, both of
which have been previously linked to ToM development.

With respect to the linguistic prediction of FB reasoning:
comprehension of evidentiality contrasts comes out as a more
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important predictor here than understanding wh-complements, which
is a new finding, and only in Bulgarian L1. The determinants of success
in Turkish bilinguals are unclear in this group and need further
exploration, possibly with an older age group of 5- to 7-year olds in
which the language skills and classical ToM skills are more advanced.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

The studies involving humans were approved by Local office of the
Ministry of Education of Bulgaria in the town of Silistra, Bulgaria. The
studies were conducted in accordance with the local legislation and
institutional requirements. Written informed consent for participation
in this study was provided by the participants’ legal guardians/next of
kin. Written informed consent was obtained from the individual(s),
and minor(s)’ legal guardian/next of kin, for the publication of any
potentially identifiable images or data included in this article.

Author contributions

HK: Writing - original draft, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

References

Agirdag, O. (2010). Exploring bilingualism in a monolingual school system: insights
from Turkish and native students from Belgian schools. Br. . Sociol. Educ. 31, 307-321.
doi: 10.1080/01425691003700540

Aikhenvald, A. Y. (2004). Evidentiality. OUP Oxford.

Akinci, M. A. (2001). “Development of perspective in narrative texts of Turkish-
French bilingual children in France” in Proceedings of the 8th international congress for
the study of child language (San Sebastian, Spain: University of the Basque Country).

Akinci, M. A. (2008). “Language use and biliteracy practices of Turkish-speaking
children and adolescents in France” in Multilingualism and identities across context.
Copenhagen studies in bilingualism. eds. V. Lytra and J. N. Jorgensen, Copenhagen:
University of Copenhagen. vol. 45, 85-108.

Akoglu, G., and Yagmur, K. (2016). “First-language skills of bilingual Turkish
immigrant children growing up in a Dutch submersion context.” in 21st Century Pre-
school Bilingual Education. London: Routledge. 104-119.

Aksu-Kog, A. (2000). Some aspects of the acquisition of evidentials in Turkish:
Empirical Approaches to Language Typology, Berlin: Mouton de Gruyter. 15-28.

Aksu-Kog, A. (2005). “The relation between mental verbs and theory of mind
performance: evidence form Turkish children” in Paper presented at the X international
congress for the study of child language (Berlin, Germany).

Astington, J. W,, and Baird, J. A. (2005). Why language matters for theory of mind.
Oxford: Oxford University Press.

Baron-Cohen, S., Leslie, A. M., and Frith, U. (1985). Does the autistic child have a
"theory of mind"? Cognition 21, 37-46. doi: 10.1016/0010-0277(85)90022-8

Frontiers in Human Neuroscience

14

10.3389/fnhum.2025.1522507

Acknowledgments

I would like to thank the reviewers for their comments and
suggestions. I would like to thank Jill de Villiers for reading and
commenting on the previous drafts of the paper and helping with
statistical analyses.

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author declares that no Gen Al was used in the creation of
this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Bodur, E. (2022). Turkish mothers’ use of complement clauses in storytelling in
relation to children’s comprehension of complement clauses and theory of mind.
Unpublished MA thesis. Ankara: Bilkent University.

Boeg Thomsen, D., Theakston, A., Kandemirci, B., and Brandt, S. (2021). Do
complement clauses really support false-belief resoning? A longitudinal study with
English-speaking 2- to 3-year-olds. Dev. Psychol. 57,1210-1227. doi: 10.1037/dev0001012

Bohnacker, U., Lindgren, J., and Oztekin, B. (2016). Turkish- and German-speaking
bilingual 4-to-6-year-olds living in Sweden: effects of age, SES and home language input
on vocabulary production. J. Home Lang. Res. 1, 17-41. doi: 10.16993/jhlr.26

Brandst, S., Hargreaves, S., and Theakston, A. (2023). Putting complement clauses into
context: testing the effects of story context, false-belief understanding, and syntactic
form on children’s and adults’ comprehension and production of complement clauses.
Cogn. Sci. 47:e13311. doi: 10.1111/cogs.13311

Buac, M., and Kaushanskaya, M. (2019). Predictors of Theory of Mind performance
in bilingual and monolingual children. Int. J. Biling, 24, 339-359. doi:
10.1177/1367006919826866

Csatd, E. A. (2009). Two types of complement clauses in Turkish. In: H. Boeschoten
and J. Rentzsch (eds). Turkology in Meinz, Wiessbaden: Harrassowitz, 107-122.

de Villiers, J. G., and de Villiers, P. (2025). The contributions of language and
inhibitory control to false belief reasoning over time. Front. Psychol. 15:1455941. doi:
10.3389/fpsyg.2024.1455941

de Villiers, J., and Garfield, J. (2017). Evidentiality, questions and the reflection principle
in Tibetan:What do children learn when they learn about evidentiality? In F. N. Ketrez, A. C.
Kiintay, . Ozgaliskan and A. Ozyiirek (Eds.), Social cognition and environment in language

frontiersin.org


https://doi.org/10.3389/fnhum.2025.1522507
https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org
https://doi.org/10.1080/01425691003700540
https://doi.org/10.1016/0010-0277(85)90022-8
https://doi.org/10.1037/dev0001012
https://doi.org/10.16993/jhlr.26
https://doi.org/10.1111/cogs.13311
https://doi.org/10.1177/1367006919826866
https://doi.org/10.3389/fpsyg.2024.1455941

Kyuchuk

development: Studies in honor of Ayhan Aksu-Kog. John Benjamins series: Trends in
language acquisition Amsterdam, the Netherlands: John Benjamins. 113-130.

Diaz, V., and Farrar, M. J. (2018). The missing explanation of the false-belief advantage
in bilingual children: a longitudinal study. Dev. Sci. 21:e12594. doi: 10.1111/desc.12594

Dunn, J. (1996). “Family conversations and the development of social understanding”
in Children, research and policy. eds. B. Bernstein and J. Brannen (London: Taylor &
Francis), 81-95.

Ekerim-Akbulut, M. (2022). “Mental state understanding in Turkey: findings on the
development of the theory of mind from a Turkish context” in Childhood in Turkey:
educational, sociological, and psychological perspectives. Science across cultures: the
history of non-western science. eds. H. H. $en and H. Selin, vol. 11 (Cham: Springer).

Farrar, M. ]., Benigno, J. P., Tompkins, V., and Gage, N. A. (2017). Are there different
pathways to explicit false belief understanding? General language and
complementation in typical and atypical children. Cogn. Dev. 43, 49-66. doi:
10.1016/j.cogdev.2017.02.005

Feng, J., Cho, S., and Luk, G. (2023). Assessing theory of mind in bilinguals: a scoping
review on tasks and study designs. Bilingualism Lang. Cogn. 27, 1-15. doi: 10.1017/
$1366728923000585

Goetz, P. J. (2003). The effects of bilingualism on theory of mind development.
Bilingualism Lang. Cogn. 6, 1-15. doi: 10.1017/S1366728903001007

Goksel, A., and Kerslake, C. (2010). Turkish: a comprehensive grammar. London and
New York: Routledge.

Giil, D. (2009). Semantics of Turkish evidential -(I)mIs. In: Ay, S. VD Sila (eds) Essays
on Turkish Linguistics. Proceedings of the 14th International conference on Turkish
Linguistics. Wiesbaden: Harassowitz, pp. 177-186.

Huang, R., Baker, E. R., and Wang, T. (2023). Early bilingualism enhances theory of
mind in children from low-income households via executive function skills. Cogn. Dev.
68:101389. doi: 10.1016/j.cogdev.2023.101389

Kabadayi, A. (2008). Analysis of the socio-demographic structure and thoughts of the
Turkish bilingual children on ‘bilingualism’ in Germany. Education 36, 15-26. doi:
10.1080/03004270701577214

Kog, N., Tahiroglu, D., and Uzundag, B. A. (2024). From mind to mind: understanding
the role of mothers in children’s theory of mind. J. Appl. Dev. Psychol. 95:101719. doi:
10.1016/j.appdev.2024.101719

Kroll, J., and McClain, R. (2013). What bilinguals tell us about culture, cognition,
and language. Proc. Natl. Acad. Sci. USA 110, 11219-11220. doi:
10.1073/pnas.1309472110

Kuteva, T., and Heine, B. (2012). “An integrative model of grammaticalization” in
Grammatical replication and borrowability in language contact. ed. B. Wiemer (Berlin/
Boston: de Gruyter), 159-190.

Kyuchukov, H. (2000). Introducing referents in Turkish children's narratives. Psychol.
Lang. Commun. 4, 65-74.

Kyuchukov, H. (2002). Code-switching among trilingual Turkish speaking Roma
children in Bulgaria. Psychol. Lang. Commun. 6, 75-84.

Kyuchukov, H. (2007). Turkish and Roma children learning Bulgarian. Veliko
Tarnovo: Faber.

Kyuchukov, H. (2009). Discourse anaphora in Turkish as a mother tongue. Intercult.
Educ. 20, 379-384. doi: 10.1080/14675980903352027

Kyuchukov, H. (2018). The mother tongue of Turkish immigrant children in Berlin:
to be or not to be? J. Lang. Educ. 4, 63-74. doi: 10.17323/2411-7390-2018-4-4-63-74

Frontiers in Human Neuroscience

15

10.3389/fnhum.2025.1522507

Kyuchukov, H. (2019). Acquisition of Turkish grammatical categories in bilingual
context. East Eur. J. Psycholinguist. 6, 32-46. doi: 10.5281/zenodo.3375406

Kyuchukov, H. (2023). Language, theory of mind, bilingual minority children. Psychol.
Psychother. Res. Stud. 6:646. doi: 10.31031/PPRS.2023.06.000646

Kyuchukov, H., and de Villiers, J. (2009). Theory of mind and evidentiality in Romani-
Bulgarian bilingual children. Psychol. Lang. Commun. 13, 21-34. doi:
10.2478/v10057-009-0007-4

Kyuchukov, H., de Villiers, J., Zhu, Y., and Zhong, I. (2024). Assessing the acquisition
of Romani in Roma children. Lang. Acquis. 32:10849. doi: 10.1080/10489223.
2024.2310849

Kyuchukov, H., and Giray, B. (2017). Turkish children in Germany learning
grammatical categories in Turkish as a mother tongue. East Eur. J. Psycholinguist. 4,
47-57. doi: 10.5281/zenodo.1148921

Kyuchukov, H. (2024). “Usvoyavane na mnozhestvenite vaprositelni izrecheniya v
Bulgarskiya ezik [acquisition of multiple interrogatives in Bulgarian]” in Otgovornostta pred
ezika [the responsibility to language]. ed. V. Bratanov (Shumen: University Press), 283-292.

Marian, V., and Hayakawa, S. (2021). Measuring bilingualism: the quest for a
“bilingualism quotient”. Appl. Psycholinguist. 42, 527-548. doi: 10.1017/s0142716420000533

Marushiakova, E., and Popov, V. (2004). “Muslim minorities in Bulgaria” in Migration
and political intervention: Diasporas in transition countries. ed. J. Blaschke (Berlin:
Parabolis).

Nguyen, T. K., and Astington, J. W. (2014). Reassessing the bilingual advantage in
theory of mind and its cognitive underpinnings. Bilingualism: Language and Cognition,
17, 396-409. doi: 10.1017/5S1366728913000394

Ozoran, D. (2009). Cognitive development of Turkish children on the relation of
evidentiality and theory of mind. Unpublished MA thesis. Ankara: The Middle East
Technical University.

Papafragou, A., and Li, P. (2001). Evidential morphology and theory of mind. In
Proceedings from the 26th Annual Boston University Conference on Language
Development. Cascadilla Press, Somerville, MA (510-520).

Perner, J., Ruffman, T., and Leekam, S. R. (1994). Theory of mind is contagious:
you catch it from your sibs. Child Dev. 65, 1228-1238. doi: 10.2307/1131316

Rudin, C., and Eminov, A. (1990). Bulgarian Turkish: linguistic effects of recent
nationality policy. Anthropol. Linguist. 32, 149-162.

Ruffman, T., Slade, L., and Crowe, E. (2002). The relation between children’s and
mothers” mental state language and theory-of-mind understanding. Child Dev. 73,
734-751. doi: 10.1111/1467-8624.00435

Sauerland, U., and Schenner, M. (2019). “Embedded evidentials in Bulgarian,” in
Proceedings of Sinn und Bedeutung 11. ed. E. Puig-Waldmiiller (Barcelona: Universitat
Pompeu Fabra), 525-539.

Schroeder, S. R. (2018). Do bilinguals have an advantage in theory of mind? A meta-
analysis. Front. Commun. 3:36. doi: 10.3389/fcomm.2018.00036

Selcuk, B., Brink, K. A., Ekerim, M., and Wellman, H. M. (2018). Sequence of theory-
of-mind acquisition in Turkish children from diverse social backgrounds. Infant Child
Dev. 27:2098. doi: 10.1002/icd.2098

Wellman, H. M., Cross, D., and Watson, J. (2001). Meta-analysis of theory-of-mind
development: the truth about false belief. Child Dev. 72, 655-684. doi: 10.1111/1467-8624.00304

Xu, Y., and Liu, L. (2021). Examining sociocultural factors in assessing vocabulary

knowledge of children from low socio-economic background. Early Child Dev. Care 191,
2396-2406. doi: 10.1080/03004430.2019.1711375

frontiersin.org


https://doi.org/10.3389/fnhum.2025.1522507
https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org
https://doi.org/10.1111/desc.12594
https://doi.org/10.1016/j.cogdev.2017.02.005
https://doi.org/10.1017/S1366728923000585
https://doi.org/10.1017/S1366728923000585
https://doi.org/10.1017/S1366728903001007
https://doi.org/10.1016/j.cogdev.2023.101389
https://doi.org/10.1080/03004270701577214
https://doi.org/10.1016/j.appdev.2024.101719
https://doi.org/10.1073/pnas.1309472110
https://doi.org/10.1080/14675980903352027
https://doi.org/10.17323/2411-7390-2018-4-4-63-74
https://doi.org/10.5281/zenodo.3375406
https://doi.org/10.31031/PPRS.2023.06.000646
https://doi.org/10.2478/v10057-009-0007-4
https://doi.org/10.1080/10489223.2024.2310849
https://doi.org/10.1080/10489223.2024.2310849
https://doi.org/10.5281/zenodo.1148921
https://doi.org/10.1017/s0142716420000533
https://doi.org/10.1017/S1366728913000394
https://doi.org/10.2307/1131316
https://doi.org/10.1111/1467-8624.00435
https://doi.org/10.3389/fcomm.2018.00036
https://doi.org/10.1002/icd.2098
https://doi.org/10.1111/1467-8624.00304
https://doi.org/10.1080/03004430.2019.1711375

	Language and “Theory of Mind” development of bilingual and monolingual children in Bulgaria
	1 Introduction
	2 Turkish community in Bulgaria
	2.1 The wh-complements in Balkan Turkish and Bulgarian
	2.2 Evidentiality in Turkish and Bulgarian

	3 Methodology of the study
	3.1 Overview of the methodological approach
	3.2 Participants
	3.3 Research methods
	3.4 Tests
	3.4.1 Tests of understanding of the False-Belief Tasks (FBT)
	3.4.2 Language tests
	3.4.3 In Bulgarian
	3.4.3.1 Story: the dog tells it (in past tense)
	3.4.3.2 Story: the cat tells (with indirect evidentials)
	3.4.4 In Turkish
	3.4.4.1 Story: the cat tells (in past tense) 
	3.4.4.2 Story: the dog tells (with indirect evidentials)
	3.5 Ethics and procedure

	4 Results
	4.1 L1 Turkish versus L1 Bulgarian
	4.2 Bulgarian as L1 and L2
	4.3 Comparing L1 and L2 in the Turkish bilingual children
	4.4 Accounting for variance in L1 Theory of Mind scores

	5 Discussion
	6 Conclusion

	References

