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ARTICLE INFO ABSTRACT

Keywords: Findings across studies investigating the impact of bilingualism on Theory of Mind (ToM) in
Bﬂiflguahsn_‘_ children have been mixed, potentially due to methodological differences, including variations in
Social cognition the characterization of bilingualism. At the same time, researchers express the need to take into

Theory of mind

Child account the heterogeneity of bilingualism by measuring it in a continuous manner.
dren

. s . This scoping review aimed to explore how previous research identifies important bilingualism
Hypotheses on the impact of bilingualism X . i . . . .
Theory of mind tasks variables for future studies on its effects on ToM in children with and without developmental
Scoping review disorders. It analysed the studies’ ‘reasoning frameworks’ to assess these insights. Bilingualism is
suggested to influence ToM directly or via factors like executive functioning or metalinguistic
awareness. Of 37 studies analysed, few fully tested these hypotheses. Those reporting positive
outcomes often involved bilinguals with significant language exposure, supporting the idea that
bilingualism impacts ToM, particularly when exposure is considered.

Introduction

Bilingualism, affecting more than half of the world’s population (Bialystok, 2018), is defined as the ability to understand or speak
more than one language (Grosjean, 1982). The bilingual experience is a complex and heterogenous phenomenon, varying in the age of
the first exposure to a second language (L2), the amount of use of and exposure to the L2 and the proficiency in the L2 (DeLuca et al.,
2019). Given the prevalence of bilingualism, researchers from different domains and the public have been interested in its cognitive,
communicative and linguistic outcomes, including Theory of Mind (ToM). ToM encompasses the ability to understand that others may
have different mental states than oneself (Premack & Woodruff, 1978) and it is important for social communication (Slaughter et al.,
2015). A meta-analysis by Schroeder (2018) on the effects of bilingualism on ToM in neurotypical (NT) children has shown a small- to
medium-size effect with bilinguals generally performing better than monolinguals. However, not all studies show positive effects of
bilingualism (e.g., Dahlgren et al., 2017). At the same time, the impact of bilingualism on ToM is of particular interest in clinical
populations, such as children with Developmental Disorders (DD), including Autism Spectrum Disorder (ASD), Developmental Lan-
guage Disorder (DLD) and Attention Deficit Hyperactivity Disorder (ADHD), since children with DD have been shown to present ToM
deficits (in ADHD: Berenguer et al., 2018; in ASD: e.g., Bulgarelli et al., 2022; in DLD: e.g., Nilsson & de Lopez, 2016). The first studies
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exploring impacts of bilingualism on ToM with children with DD have yielded similar results as those reported for NT children (in DLD:
e.g., Peristeri et al., 2019; in ASD: e.g., Peristeri et al., 2021). Different reasons have been put forth to account for the heterogeneous
findings in the current state of research on the impact of bilingualism on ToM in children with and without DD. Amongst these reasons
is the variation in characterization and operationalization of the bilingual experiences. Researchers are thus calling for enhancing
comparability across studies by applying consistent methodologies to measure bilingualism according to relevant characteristics of this
experience (Beaudoin et al., 2020; Feng et al., 2023). While there is wide agreement on the need for a systematic approach, such studies
are still lacking. In order to identify relevant characteristics of the bilingual experience in research on the effects of bilingualism on
ToM, one needs to consider the specific hypotheses proposed about why and how bilingualism influences ToM, in both NT children and
children with DD. Once these are validated, the results could serve the ultimate practical purpose of helping clinical practitioners
identify important aspects of bilingualism to consider.

The goal of this scoping review is to focus on these hypotheses, and more specifically (1) to determine the extent to which research
on the impact of bilingualism on ToM in children with and without DD allows postulating potential pathways from bilingualism to
enhanced ToM, and (2) to closely inspect the outcomes and operationalization of bilingualism in studies claiming bilingualism
pathways to ToM. This review is organized as follows: We first provide background information on ToM and its links to other cognitive
and linguistic abilities (Section 1.1), the effects of bilingualism on ToM (Section 1.2) and the theoretical claims regarding how
bilingualism would impact ToM (Section 1.3). This is followed by the review (Sections 2 and 3) and the conclusions that can be drawn
from it (Section 4).

Theory of mind in neurotypical children and children with developmental disorders

ToM refers to the ability to understand and infer mental states such as desires, beliefs, and intentions. It involves recognizing that
these mental states can vary between oneself and others, and being able to anticipate resulting behaviors (Premack & Woodruff, 1978).
Consequently, ToM helps in fostering peer collaborations, and in minimizing miscommunications (Slaughter et al., 2015). ToM has
been found to be closely associated with other cognitive abilities, such as executive functioning (EF; Joseph & Tager-Flusberg, 2004), a
set of higher-order cognitive-control processes regulating goal-directed thoughts, emotions and actions, such as inhibition (Diamond,
2013). Indeed, the regulation of attention, inhibition, and flexible thinking would be useful for interpreting and responding to others’
mental states accurately. Another skill that has been found to relate to ToM is metalinguistic awareness (MLA), which is the under-
standing that the formal properties of language carry meaning (Doherty & Perner, 1998). Reflecting on language would arguably
enable individuals to understand how language conveys thoughts, emotions, and intentions, and such an awareness would lead to the
realization that words can represent ideas that may differ from one’s own.

Children with DD have been shown to demonstrate delays in ToM (American Psychiatric Association, 2013; World Health Orga-
nization, 2022). ASD' for example is characterized by persistent deficits in social communication and interaction and children with
ASD have been shown to perform weaker on ToM tasks than their NT peers (e.g., Bulgarelli et al., 2022). Children with DLD, previously
referred to as Specific Language Impairment (SLI; Bishop, 2017), present primary difficulties in language which may interfere with
social communication (Hanley et al., 2014), although secondary difficulties in ToM have also often been attested (Nilsson & de Lopez,
2016) and these can impact their social skills as well (Botting & Conti-Ramsden, 2008). Finally, children with ADHD have been shown
to present difficulties in EF and ToM, but not in language (Berenguer et al., 2018).

Given the potential difficulties children with DD may face with ToM, language acquisition, and EF, the question of a potential
impact of bilingualism is even more prominent: Caregivers for children with DD often fear that bilingualism may exacerbate difficulties
in language acquisition (Beauchamp & MacLeod, 2017; Hampton et al., 2017; Howard et al., 2021), and sometimes opt, as a result, for
a “monolingual” environment to guarantee a uniform linguistic environment for their child both at home and in society. This approach,
however, does not come without potential negative repercussions: If caregivers have to use a non-native language, this can affect the
quality and quantity of the child’s language input (Place & Hoff, 2011; Ross & Newport, 1996), as well as the family’s level of well-
being (Fernandez y Garcia & Fernandez y Garcia, 2012).

Given these concerns about bilingualism and its potential challenges for children with DD, it is important to explore how bilin-
gualism might influence aspects of development, such as ToM, in empirical research conducted so far.

Effects of bilingualism on theory of mind and research gaps

Bilingualism as a potential natural booster for ToM in children with DD has been investigated in both children with ASD (e.g.,
Peristeri et al., 2021; Peristeri et al., 2024a) and DLD (e.g., Peristeri et al., 2019), reporting better performance in bilinguals in
comparison to their monolingual peers. However, research on bilingualism effects in children with DD is still scarce. As for NT
children, studies investigating the impact of bilingualism on ToM suggest that bilingualism can be advantageous for them as well, with
bilingual NT children often performing better than their monolingual peers on tasks assessing ToM (Schroeder, 2018). Crucially,
however, while Schroeder (2018) reported a small- to medium-size effect in a meta-analysis including studies investigating the impact
of bilingualism on ToM in NT children, not all studies report positive effects of bilingualism on ToM (e.g., Dahlgren et al., 2017).

Different reasons have been put forth for the heterogenous findings regarding the impact of bilingualism on ToM: On one hand,

1 We will employ both person-first and identity-first language interchangeably when describing individuals diagnosed with ASD, to recognize the
diverse preferences within the autistic community (Bottema-Beutel et al., 2021; Buijsman et al., 2023; Vivanti, 2020).
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critics of the bilingual advantage perspective argue that reported benefits are often artifacts of methodological limitations, such as
inadequate matching of participant groups on cultural, demographic, or socioeconomic factors and that there is no effect of bilin-
gualism per se on cognition (Paap et al., 2017, 2024; Paap & Greenberg, 2013). On the other hand, the reason for divergent findings in
the current state of research of the impact of bilingualism on children’s ToM may be the oversimplification of complex bilingual
experiences. Specifically, in studies comparing monolinguals to bilinguals, the bilingual groups present distinct characteristics. They
are for example recruited and characterized according to their fluency in different languages (e.g., Diaz & Farrar, 2018), their age of
first exposure (AOFE) to the second language (L2; e.g., Kovacs, 2009) or their amount of exposure to the L2 (e.g., Yow & Markman,
2015). This observed oversimplification had been claimed as a potential source of variation in study outcomes in the investigation of
the impact of bilingualism on another aspect of cognition as well, namely EF (Grundy, 2020). This criticism on studies investigating the
effects of bilingualism on EF may also apply to the research on ToM. For example, studies assessing bilinguals’ ToM might have
overlooked whether the bilingual children have had sufficient exposure to both languages to facilitate the hypothesized cognitive
benefits or whether their AOFE in the L2 affects the development of ToM-related skills. Such variations in bilingual profiles in studies
comparing monolingual and bilingual children could lead to inconsistent findings, as they introduce heterogeneity that complicates
cross-study comparisons and interpretations.

A characterization and operationalization of the bilingual experience in a continuous manner is therefore crucial to allow future
study comparisons (Feng et al., 2023). Consequently, the question arises which continuous measures should be used to investigate a
potential effect. Close consideration of the hypotheses would be informative to meaningfully select the bilingual characteristics to be
considered in the investigation of the impact of bilingualism on ToM. Indeed, it is crucial to understand why and how bilingualism
should have an effect on ToM at all in order to decide on which aspects of bilingualism may impact ToM outcomes.

Hypotheses about the nature of the impact of bilingualism on theory of mind

To address this question, researchers have proposed several accounts that aim to explain the mechanisms through which bilin-
gualism could shape ToM development. Bilingualism may have a positive influence on ToM for different reasons. Three main hy-
potheses exist (Yu et al., 2021), as schematized in Fig. 1.

All three accounts are based on two claimed links: first, how ToM is thought to develop, and second, how bilingualism may interact
with these developmental processes to influence ToM. The development of ToM has been connected to three key mechanisms: social
interaction, language acquisition, and EF. Social interaction, as proposed by Brown and colleagues (1996), plays a foundational role in
ToM development, as children actively construct mental models, that is internal representations of human behavior and mental states,
through their encounters in the social world. By observing and participating in social interactions, children learn to infer others’
thoughts, feelings, and desires, linking behaviors to underlying mental states. Language acquisition is considered to further support
ToM development by providing the tools to articulate and reason about mental states (De Villiers & Pyers, 2002; Durrleman et al.,
2016). EF, on the other hand, is considered to underpin ToM development by enabling children to inhibit their own perspectives and
consider others’ viewpoints (Carlson et al., 2001; Moses, 2001). However, for children with DD, such as those with ADHD or ASD,
attention deficits may hinder their ability to engage with social cues in the same way. These children may struggle to notice or interpret
subtle social signals, such as facial expressions or tone of voice, which are crucial for constructing accurate mental models of others’
behaviors and mental states (Berenguer et al., 2018). Consequently, their ToM development may follow a different trajectory,
potentially limiting the extent to which they benefit from social interaction as a mechanism for ToM development. For children with
DLD, delays in expressive and receptive language skills may limit their ability to acquire and use the linguistic structures necessary for
reasoning about others’ mental states. Similarly, children with ASD with additional language impairments, may face challenges in
using language as a tool to understand and infer others’ thoughts and emotions, further impacting their ToM development (World
Health Organization, 2022).

Bilingualism has been proposed to influence these mechanisms by enhancing sociolinguistic, EF, or MLA skills, which could
subsequently lead to advanced ToM abilities. Three accounts have been suggested to explain how bilingualism could impact ToM,
based on these hypothesized links. As per the first account (1), bilingualism may have a direct impact due to enhanced sociolinguistic

(Diaz, 2021; Tiv et al., 2021)
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Fig. 1. Hypotheses about the nature of the impact of bilingualism on ToM.
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awareness. The foundation of this explanation lies in the so-called Competence Account of ToM development and builds on the role of
social interaction in ToM development. As outlined by Brown and colleagues (1996), social interactions are foundational to the
development of mental models — internal representations of human behavior and mental states — that children construct through
observation and engagement with others. These models enable children to link observed behaviors to underlying thoughts, feelings,
and desires, ultimately helping them understand and predict others’ actions. For instance, through these experiences, children learn to
reason that other people’s perceptions of reality could be subjective and therefore sometimes inaccurate. Bilingual children are
thought to naturally encounter richer and more diverse social experiences, as they gain sensitivity to communicative circumstances
with interlocutors speaking multiple languages at different levels and in different contexts (Fan et al., 2015). For example, they may
frequently adjust their language use based on the linguistic background of their conversation partner, promoting an awareness of
others’ communicative needs and mental states. Consequently, this heightened sociolinguistic awareness would promote the
comprehension that individuals not only speak different languages but also possess diverse mental states (e.g., Diaz, 2021). According
to Diaz’s theory, the extent of exposure to several languages is therefore the primary factor contributing to these improved learning
possibilities.

The second account (2), proposed by Goetz (2003), posits that enhanced ToM abilities observed in bilingual individuals can be
attributed to an indirect influence through EF (Goetz, 2003; Kovacs, 2009). As outlined above, EF is considered a critical mechanism in
ToM development, as it enables children to manage cognitive tasks that require perspective-taking, such as inhibiting their own
viewpoint, retaining relevant information, and updating mental representations of others’ perspectives (Carlson et al., 2001; Moses,
2001). This aligns with the Performance Account of ToM development, which emphasizes the importance of cognitive control in
successfully completing ToM tasks. The connection between bilingualism and EF is established on the idea that bilingual individuals
constantly activate their languages (Kroll et al., 2014). Consequently, they would enhance their ability to control inhibitory processes
by suppressing non-target languages when they are not needed (Bialystok & Craik, 2022). The claim of the Performance Account,
combined with research indicating that bilingualism impacts EF (Bialystok & Craik, 2022; Bialystok et al., 2012), suggests that EF
could serve as a mediator of bilingualism on ToM. The question of which characteristics of the bilingual experience could trigger effects
on EF, and in turn impact Tol, is less obvious than for a potential direct effect through the amount of exposure: Different potential
characteristics, such as L2 proficiency, L2 use or switching habits have been put forth depending on the claimed underlying hypothesis
(Bialystok, 2017; Green, 1998; Green & Abutalebi, 2013; Hilchey & Klein, 2011). However, it is important to note that this account is
based on the premise that bilingualism has a general effect on EF, which, as outlined in Section 1, remains a matter of ongoing debate
(Paap et al., 2024).

The third account (3) suggests that MLA, the ability to reflect upon the characteristics of language (Doherty & Perner, 1998),
predicts ToM advantages in bilingual children (Kovacs, 2009). Doherty and Perner (1998) contend that there is a connection between
MLA and ToM, as both include the recognition that circumstances or objects can be perceived in different ways. The connection
between bilingualism and MLA is founded on the idea that proficiency in two languages is believed to improve meta-representational
capabilities (Doherty, 2000). Using two languages for communication nurtures metalinguistic and metacognitive skills, such as the
capacity to analyse and understand one’s own and others’ linguistic and cognitive processes, thereby enhancing ToM development
(Farhadian et al., 2010; Kovacs, 2009).

To date, no clear answer has been found to address the potential explanation how bilingualism should enhance ToM and different
explanations are possible (Yu et al., 2021).

For children with DD, potential effects of bilingualism on ToM may vary, although no theoretical claims have been published so far
on differential effects of bilingualism on ToM in children with DD. On one hand, bilingualism might be hypothesized to exacerbate
existing challenges, despite no clear empirical evidence to this effect to date. Nevertheless, preliminary research on adults with ADHD
reported weaker performance in an executive control task by bilinguals in comparison to their monolingual peers (Bialystok et al.,
2017). The authors suggested a greater burden of bilingualism on EF in individuals with ADHD. To the extent that EF may influence
ToM, a detrimental effect of bilingualism on ToM may be hypothesized in children with ADHD. Consequently, a potential pathway of
bilingualism effects on ToM via EF may be different in nature than in NT children. A potential direct effect of bilingualism on ToM or a
mediated effect via MLA are also still “possible” in DD, as has been claimed for NT children.

Similarly, children with DLD, characterized by delays and impairments in some linguistic domain, may also present lower or
delayed proficiency in an L2 (Tribushinina et al., 2020), compared to NT children. Thereupon, one may hypothesize that if bilin-
gualism affects ToM via mediation through MLA, which relates to proficiency, this pathway may differ in nature for children with DLD:
More specifically, if bilingualism affects MLA due to higher L2 proficiency, the generally lower L2 proficiency in children with DLD
may not allow for a thorough boost in MLA, and consequently not in ToM either. However, these potential differences in bilingualism
effects” pathways on ToM in children with DD remain purely hypothetical and need to be tested.

On the other hand, bilingualism could provide cognitive and social advantages, as suggested by research in NT children, potentially
supporting ToM development either directly or indirectly. Namely, emerging evidence, such as the recent findings by Peristeri and
colleagues (2024a; 2024b), suggests that bilingualism does not necessarily impede ToM development in children with DD and may
even confer advantages in certain contexts. This underscores the need for further research to disentangle these complex interactions
and to better understand how bilingualism interacts with the unique developmental profiles of children with DD. Finally, it is also
possible that bilingualism may have no significant effect, with outcomes depending on individual differences and the specific char-
acteristics of bilingual experience.
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Present study

Research conducted so far on the impact of bilingualism on ToM in children with and without DD has led to divergent findings,
potentially due to different and inconsistent characterizations of the bilingual experience. To address these inconsistencies and to
extend the existing line of work and reviews on studies investigating the impact of bilingualism on ToM in children (Feng et al., 2023:
scoping review on ToM tasks used and bilingual characterizations; Schroeder, 2018: meta-analysis; Yu et al., 2021: narrative pre-
sentation of hypotheses claimed about the impact of bilingualism on ToM), the overarching goal of this review is to critically evaluate
the current state of research on the effects of bilingualism on ToM in children with a specific focus on the characterization of bilin-
gualism. Our aim is to identify which specific aspects of the bilingual experience should be measured or accounted for in future
research, potentially through a continuous approach.

To achieve our aim of pinpointing potentially key aspects of bilingualism for ToM effects to arise, we propose to analyze previous
studies through a specific lens. First (Objective 1), we examine the hypotheses proposed about the relationship between bilingualism
and ToM. This is because the hypotheses claimed in each study may provide initial insights into which aspects of the bilingual
experience are considered relevant. Second (Objective 2), we assess whether studies define and characterize bilingual groups in line
with the specified hypotheses. Alternatively, we consider which aspects of the bilingual experience are generally reported, regardless
of the hypothesis. Finally (Objective 3), we explore whether mediation analyses are conducted in studies hypothesizing mediated
effects via EF or MLA. Mediation analyses are important for the issues at hand because they offer a statistical method to examine
whether the relationship between an independent variable and a dependent variable is explained by a third variable, called the
mediator. They quantify both the direct effect of the independent variable on the dependent variable and the indirect effect through the
mediator (Tingley et al., 2014). Consequently, in bilingualism research, mediation analysis is particularly relevant because it allows
researchers to investigate not just whether bilingualism affects ToM, but also the mechanisms through which this effect occurs. For
example, if bilingualism is hypothesized to enhance ToM through improved EF, a mediation analysis would examine whether EF
indeed mediates the relationship between bilingualism and ToM. Where mediation analyses are performed, their results may provide
further evidence supporting specific pathways through which bilingualism influences ToM.

The investigation of the studies’ ‘reasoning frameworks’ in both NT children and children with DD, that is whether they have a clear
rationale for why and how bilingualism might influence ToM, should consequently inform future research by highlighting specific
bilingual characteristics that are most relevant for ToM development. To illustrate, if studies investigating the mediating role of MLA
consistently operationalize bilingualism in terms of L2 proficiency and demonstrate mediation effects, this would highlight the
importance of L2 proficiency for ToM. Such insights would moreover be particularly valuable for clinicians working with children with
DD, as they can guide interventions and recommendations regarding bilingualism, but are also important to further inform education
in NT children.

We asked the following primary questions® to reach this study aim:

RQ1: Which hypothesis/hypotheses do the study authors claim about a potential impact of bilingualism on ToM? Are there dif-
ferences in how bilingualism is claimed to impact ToM in different (clinical) populations?

RQ2: How do the study authors measure and operationalize bilingualism?

RQ3: Which mediators do the study authors measure following the claimed hypothesis about potential mediators allowing the
bilingual impact?

RQ4: Do study authors hypothesizing an indirect effect of bilingualism on ToM and testing the potential mediators include a
mediation analysis?

RQ5: Among those studies that claimed an impact of bilingualism on ToM via EF or MLA (as identified in RQ1) — and which also (1)
measured EF or MLA (as identified in RQ3), (2) found an effect of bilingualism on ToM (as identified in RQ6), and (3) included a
mediation analysis (as identified in RQ4) — how many report a mediated effect of bilingualism on ToM via EF or MLA?

RQ6: Which outcomes do the study authors report?

RQ7: Which bilingual characteristics do the studies with different outcomes present?

Methods
Search strategy and study selection

The protocol for this scoping review was registered with the Open Science Framework (OSF) on May 28, 2024, and is accessible via
the following link: https://doi.org/10.17605/0SF.1I0/H6B34. This study was conducted in adherence to the JBI guidelines
(Aromataris et al., 2024) to ensure replicable methodology and was written in accordance to the Preferred Reporting Items for Sys-
tematic Reviews and Meta-analysis extension for Scoping Reviews (PRISMA-ScR; Tricco et al., 2018). The PRISMA-ScR checklist is
provided in the Appendix 1.

A comprehensive search for potentially relevant documents was carried out on May 28, 2024, in databases housing published
research in the fields of psychological, linguistic, and clinical research (PsycInfo, ERIC, Child Development & Adolescent Studies,
Medline, Pubmed, Web of Science, Linguistics and Language Behavior Abstracts). All synonyms of the three main constructs

2 The registration included a slightly different order of the RQs and RQ5 was added to this review. Also, one RQ on hypotheses about ToM
emergence were left out as this question turned out to not be relevant to the investigation of the primary review objective.
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“bilingualism”, “social cognition/Theory of Mind”, and “children” were linked with the help of a Boolean operator OR before combing
these three constructs with the help of the operator AND as follows: (bilingualism) AND (social cognition/Theory of Mind) AND
(children).

Specifically, for “bilingualism”, we used bilingual*, trilingual*, multilingual*, “dual language*”, “two languages”, “second language”,

%0« I

“heritage language™”, “home language*”, “societal language*”, “minority language*”, “majority language*”, “dominant language*”, “weak

language*”, “foreign language*”, BFLA, “English as an additional language”, EAL, “English language learner”, ELL, L1, L2, L3, “language
dualism”, bimodal, “sequential* bilingual*”, “simultaneous* bilingual*”, diglot*, polyglot*, multi-tongued to identify relevant papers. For
“social cognition/Theory of Mind”, our keywords included “social cognit*”, “theory of mind”, ToM, TOM, “diverse desire*”, diverse-
desire*, “diverse belief*”, diverse-belief*, “false belief*”, false-belief*, FB, “Sally-Ann task”, mindreading*, mentalizing*, mentalising*,
“perspective taking*”, perspective-taking*, mental-state*, and “understanding of emotion*”. For “children”, we used child*, kid*, school-
age* and preschooler* as search terms.”

As illustrated in the PRISMA flow chart of the search strategy and study selection procedure in Fig. 2, our search yielded 319 papers
published through May 28, 2024. The search results were extracted from each database and transferred into “Covidence” (Covidence
Systematic Review Software, 2024) which was used for the removal of duplicates, for the first and second screening phases and for the
data extraction. After removing duplicates (n = 129), we conducted a first screening phase and evaluated the titles, abstracts, and
keywords of the remaining 190 papers. We included papers that examined the impact of some form of bilingualism on Theory of Mind
in children. From this first screening, 81 papers were eligible for a full-text review in the second screening phase; after removal of seven
papers that could not be retrieved, 74 papers were sent to the second screening. In both screening phases, FB screened all papers, while
DB screened approximately 90 % and LR 10 % of the papers. FB, DB and LR resolved conflicting decisions through discussion. Eighteen
papers did not include a specific investigation of the effect of bilingualism, eight papers did not include an investigation of some form
of ToM, eight papers presented dissertations and used the same dataset and methodology as another paper, five papers lacked a
methods section, three papers included children with other disabilities than DD, and one paper did not include children. We therefore
excluded these 43 studies from further data extraction. Thirty-one papers remained in the analytical sample. Following the second
screening phase, we screened all included papers with respect to potential grey literature by checking citations and references in the
introductions and literature reviews of the selected papers and conducted a search in PsyArxiv. Six additional studies were included.
None of these studies were initially present in the dataset obtained from the literature search, likely due to publication in journals that
were not part of the databases. The inclusion of these studies brought the total number of studies included for data extraction to 37.

Data extraction and coding

Data from the studies were extracted with the help of a developed data extraction form within Covidence. FB extracted data from all
papers, while DB extracted data from approximately 10 % and LR from 90 % of the papers. FB, DB and LR discussed conflicts and
further questions until consensus was reached. There were no conflicts that were unresolved.

First, we extracted basic study characteristics, such as author name(s), publication year, population included (neurotypical (NT),
Autism Spectrum Disorder (ASD), Developmental Language Disorder (DLD), or other), language groups (monolingual, bilingual in case
of a group comparison, only bilingual in a study of specific bilingual predictors), number of participants in population and language
groups, age ranges of participants within population and language group, and the names of the languages of the population and
language groups. Second, we assessed whether the investigation of the impact of bilingualism on ToM presented the study’s main
objective or if the impact of bilingualism on another cognitive or communicative ability was the paper’s primary goal. Third, we
gathered relevant data for the main objectives of this scoping review. These included whether the authors claimed hypotheses about
the impact of bilingualism on ToM and if so, which ones. These data also included how the authors characterized the participants with
respect to their bilingual experience (age of first exposure, proficiency, amount of exposure and use, place of first exposure, etc.),
whether (and how) potential mediators (EF or MLA) were measured, and whether a mediation analysis was undertaken. With respect
to the study outcome(s), we retrieved information on whether the authors found an effect and, if so, in which task(s). In addition, we
took information on results by any mediation analyses which may have been conducted. The summarized overview of extracted in-
formation can be found in Table 1.

Results
Study and participant characteristics

As shown in Table 1, among the 37 papers published between 2003 and 2024, 33 (89 %) included NT children, four (11 %) included
children with ASD, and two (5 %) included children with DLD / SLL* Nineteen and therefore more than half of the studies included
English-speaking participants (51 %). Thirty-one (84 %) studies investigated ToM including First-order False Belief tasks, four included

3 The precise strings for each database can be found in the Appendix 2. Furthermore, our search strategy did not specify particular developmental
disorders, as it aimed to broadly capture studies involving children, with subsequent exclusions applied to studies that addressed the effects of
bilingualism on ToM in children with other types of disorders.

4 As two studies included both NT children and children DD (Studies 23 and 30 in Table 1), the total number of studies mentioned here (N = 39)
exceeds the number of papers included in this review (N = 37).
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Fig. 2. PRISMA flowchart to identify studies to be included in the analysis.

Second-order False Belief tasks (11 %), six (16 %) used Appearance-Reality tasks, three (8 %) affective ToM tasks, such as emotion
recognition, three (8 %) integrated a battery of tasks, and six (16 %) had measures of (visual) perspective taking.

Among the 37 studies included in the review, seven studies had a primary objective other than on ToM (Studies 16, 20, 23, 27, 28,
32, and 37 in Table 1).

Bilingualism hypothesis

Formulation of a bilingual hypothesis (RQ1)

To discuss the potential of the studies testing their claimed hypotheses about a direct or mediated effect of bilingualism on ToM, we
first investigated the extent to which studies claimed a hypothesis. Only those studies (n = 30) including a primary investigation of the
impact of bilingualism on ToM were considered for this analysis. Among the 30 studies, 28 (93 %) explicitly mentioned a hypothesis,
while two (7 %) did not mention a hypothesis. Among those studies that claimed a hypothesis, 18 (60 %) claimed a direct effect, 26 (87
%) a mediating effect via EF, and 11 (37 %) a mediating effect via MLA. Overall, most studies claimed more than one potential way in
which bilingualism may affect ToM, as shown in Fig. 3 (RQ1). Furthermore, studies investigating the effects of bilingualism on ToM in
children with DD proposed the same hypotheses as those involving NT children. That is, studies including children with DD did not
specifically address potential difficulties in line with the condition that may impact the effects of bilingualism on ToM, as discussed in
Section 1.3.

Characterization of the bilingual experience (RQ2)

Among the 30 studies reviewed, 26 (87 %) applied a group comparison between monolingual and bilingual participants. Two
studies (7 %) compared simultaneous bilinguals (exposed to two languages from birth) and sequential bilinguals (exposed to an L2 only
after a certain age; Cheung et al., 2010; Listanti et al., 2023). Three studies (10 %) integrated three groups into their analyses: Fan and
colleagues (2015) included a monolingual, a bilingual and a “bilingual exposure” group with participants having regular but limited
exposure to a second language. Weimer and Gasquoine (2016) included bilinguals, English-dominant bilinguals and Spanish-dominant
bilinguals; and Buac and Kaushanskaya (2020) included next to monolinguals and bilinguals also a group of sequential bilinguals. In
two studies (7 %; Dicataldo & Roch, 2020; Yow & Li, 2024), only a bilingual group was included; in a similar way, Huang and col-
leagues (2023) conducted, besides a monolingual-bilingual group comparison, further analyses only on the bilingual group.

The explicit characterization of the bilingual participants varied widely across studies, as shown in Table 2.



Table 1
Study overview.

N° Author(s), Year

Population

Hypothesis about

Characterization and

Inclusion of

ToM task used

Effect found of bil on

Mediation analysis conducted

impact of operationalization of the measure of ToM (RQ4)
ToM main NT / DLD / ASD, bilingualism bilingual experience (RQ2) potential AR = Appearance- (RQ5 and RQ6)
objective (YES/ N, (RQ1) mediators Reality YES (result)/NO
NO) Age range, GC = Group comparison (RQ3) FB = False Belief Overall/individual tasks
Languages YES (type)/NO PT = Perspective
VARIABLE(S) according to YES (type)/NO taking
which bilinguals are
characterized
1 Goetz, 2003 NT YES GC: Mono vs. Bil NO AR, 2x First-order FB, Overall: (NO)
N =104 (Direct, EF, MLA) Level 2PT T1: Bil > Mono, T2: Bil
YES 3;2-4;11 AOFE, EXPOSURE = Mono
English, Mandarin, Individual:
(L3 dialects) 1x FB: Bil > Mono,
AR, Level-2PT: Bil >
Chinese Mono; rest =,
1x: Mono > Bil
2 Berguno & NT YES GC: Mono vs. Bil NO AR, First-order FB Bil > Mono (NO)
Bowler, 2004 N=197 (EF, MLA)
3;0 - 4;0 USE, CONTEXTS
YES English & Other
3 Bialystok & NT YES GC: Mono vs. Bil YES AR Bil = Mono (test (NO)
Senman, 2004 N=95 (Direct, EF) (EF - STM) questions)
4,0 - 5;11 CONTEXTS, USE
YES English & Other
4 Chan, 2004 NT YES GC: Mono vs. Bil YES 4x First-order FB Bil > Mono NO
N =60 (EF) (EF - Switching) (only correlation ToM-DCCS 0.62)
YES 2;9 - 5;11 CONTEXTS, PROFICIENCY
English & Chinese
5 Kovacs, 2009 NT YES GC: Mono vs. Bil NO 2x First-order FB Bil > Mono overall and NO
N =64 (Direct, EF) in each task
YES 2;10 - 3;6 AOFE, CONTEXTS, EXPOSURE
Romanian &
Hungarian
6 Kyuchukov & NT YES GC: Mono vs. Bil NO 2x First-order FB Bil = Mono (NO)
Villiers, 2009 N=120 (EF, MLA)
(Study 2) 3,7 - 46
Bulgarian &
YES Romani
7 Cheung et al., NT YES GC: Second language learners NO 2x First-order FB Bil > Mono (NO)
2010 N=121 (Direct, EF) vs. Bil
3;3-4;4
YES English & CONTEXTS, EXPOSURE, USE
Cantonese
8 Farhadian et al., NT YES GC: Mono vs. Bil YES 3x First-order FB Bil > Mono overall NO
2010 N=163 (EF, MLA) (MLA)
3;7 -5;6
YES Persian & Kurdish

(continued on next page)
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Table 1 (continued)

N°  Author(s), Year Population Hypothesis about Characterization and Inclusion of ToM task used Effect found of bil on Mediation analysis conducted
impact of operationalization of the measure of ToM (RQ4)
ToM main NT / DLD / ASD, bilingualism bilingual experience (RQ2) potential AR = Appearance- (RQ5 and RQ6)
objective (YES/ N, (RQ1) mediators Reality YES (result)/NO
NO) Age range, GC = Group comparison (RQ3) FB = False Belief Overall/individual tasks
Languages YES (type)/NO PT = Perspective
VARIABLE(S) according to YES (type)/NO taking
which bilinguals are
characterized
9 Greenberg et al., NT YES GC: Mono vs. Bil NO Visual PT Bil > Mono 180° and NO
2013 N =282 (EF) 270° condition,
M = 8;45 CONTEXTS, PROFICIENCY, Bil = Mono 90°
YES English & Other USE condition
(Spanish, Italian,
Portuguese etc.)
10  Han & Lee, 2013 NT YES GC: Mono vs. Bil NO Cognitive and Bil > Mono affective (NO)
N=133 (Direct, EF, MLA) affective PT perspective taking,
YES 3;2-6;10 CONTEXTS, PROFICIENCY Bil = Mono cognitive
English & Korean perspective taking
11 Pearson, 2013 NT YES GC: Mono vs. Bil YES 2x First-order FB Bil = Mono Sally-Ann, NO
(Study 4) N =068 (Direct, EF, MLA) (EF - Switching) Mono > Bil Puppet FB
2;8-4;5 CONTEXTS
YES English & Spanish
12 Kalashnikova & NT YES GC: Mono vs. Bil YES AR Bil = Mono NO
Mattock, 2014 N =66 (Direct, EF, MLA) (EF - Switching,
3;3-57 AOFE, CONTEXTS, EXPOSURE MLA)
YES English & Welsh
13  Nguyen & NT YES GC: Mono vs. Bil YES 2x First-order FB Bil > Mono YES
Astington, 2014 N=72 (EF, SES) (EF - Inhibitory (via verbal WM)
3;0-5;0 AOFE, EXPOSURE (min. 30 control, WM)
YES English & French %), PROFICIENCY
14  Fanetal., 2015 NT YES GC (3 groups): Mono vs. Bilvs.  YES Director Task Bil & Bil exposure > (NO; EF was not a predictor of
N=72 (Direct, EF) Bil exposure (EF — Switching) Mono performance on Director Task, so
YES 4,0 - 6,9 no mediation possible)
English & Other CONTEXTS, EXPOSURE,
PROFICIENCY
15 Yow & Markman, NT YES GC: Mono vs. Bil YES Visual PT Bil > Mono more YES
2015 N=32 (Direct, EF) (EF - Inhibitory “hidden” objects in (no mediated effect via inhibitory
3;5-4;0 CONTEXTS, EXPOSURE (min. control, STM) “where” condition, control)
YES English & Other 30 %) Mono > Bil more
“visible” objects in
“where” condition
16 Gobel et al., 2016 NT NO GC: Mono vs. Bil (NO) 9x Emotion Bil > Mono (NO)
N=135 understanding
NO 7;0 - 10;0 CONTEXTS
German & Other
17  Gordon, 2016 NT YES GC: Mono vs. Bil (NO) ToM scale (Wellman Bil > Mono Diverse (NO)
N =052 (Direct) & Liu, 2004), twice Desires,
YES 3,0 -6;4 CONTEXTS, PROFICIENCY with different items Mono < Bil explicit FB,

English & Spanish

Bil = Mono rest &
overall

(continued on next page)
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Table 1 (continued)

N° Author(s), Year

ToM main
objective (YES/
NO)

Population

NT / DLD / ASD,
N,

Age range,
Languages

Hypothesis about
impact of
bilingualism

(RQ1)

YES (type)/NO

Characterization and
operationalization of the
bilingual experience (RQ2)

GC = Group comparison
VARIABLE(S) according to

which bilinguals are
characterized

Inclusion of
measure of
potential
mediators

(RQ3)

YES (type)/NO

ToM task used

AR = Appearance-
Reality

FB = False Belief
PT = Perspective
taking

Effect found of bil on
ToM
(RQ5 and RQ6)

Overall/individual tasks

Mediation analysis conducted

(RQ4)

YES (result)/NO

18 Weimer &
Gasquoine, 2016

YES

19  Dahlgren et al.,
2017
YES

20 Tsimpli et al.,
2017

NO

21 Diaz & Farrar,
2018

YES
22 Diaz & Farrar,
2018

YES

23 Meir &
Novogrodsky,
2019

NO

24 Andreou et al.,
2020

YES

25 Buac &
Kaushanskaya,
2020

NT

N =102

3,7 -7,6

English & Spanish

NT

N=28

2;11 - 5;5

Swedish & Slavonic
languages

DLD/SLI

N=72

55-11;9

Greek & Albanian/
English/Romanian/
Bulgarian

NT

N =65

3;1-5;5

English & Spanish
NT

N=78

211 - 56

English & Spanish

NT

N =58

5;0 - 8;7

Hebrew & Russian

ASD

N=27

4,6 - 9;2

Hebrew & Russian
ASD

N =56

7;2 - 15;6

Greek & Albanian
NT

N=115

YES
(Direct)

YES
(EF)

NO

YES
(EF)

YES
(Direct, EF, MLA)

NO

YES
(EF)

YES
(EF)

GC (3 groups): English-
dominant Bil vs. Blanced Bil
vs. Spanish-dominant Bil
CONTEXTS, PROFICIENCY

GC: Mono vs. Bil

CONTEXTS

GC: Mono vs. Bil

AOFE, USE

GC: Mono vs. Bil

EXPOSURE, PROFICIENCY
(FLUENCY), USE
GC: Mono vs. Bil

CONTEXTS, EXPOSURE,
PROFICIENCY (FLUENCY),
USE

GC: Mono vs. Bil

CONTEXTS, EXPOSURE

GC: Mono vs. Bil
AOFE, CONTEXTS, EXPOSURE
GC (3 groups): Mono vs.

Simultaneous bilinguals vs.
Sequential bilinguals

(NO)

YES

(EF — Inhibitory
control,
Attention, WM)

(YES
- WM)

YES

(EF — Inhibitory
control,
Switching, STM)
YES

(EF (Inhibitory
control,
Switching, STM,
MLA)

YES

(EF - WM,
Inhibitory
control)

YES
(EF — WM)

YES
(EF - Inhibitory

3x First-order FB, 4x

Emotion
understanding

5x First-order FB

2x First-order FB, 2x

Second-order FB

3x First-order FB, 2x

AR

2x First-order FB, 1x

AR

1x First-order FB, 1x

Second-order FB

2x Verbal First-order

FB, 10x Non-verbal
First-order FB

13x First-order FB,

10x Second-order FB

Bil = ENG/SP-dominant
bil in cognitive ToM
tasks,

SP-dom bil > Bil & ENG-
dom in emotion
understanding

Bil = Mono all tasks

Bil = Mono First-order
FB,

Bil > Mono Second-order
FB

Bil > Mono

Bil > Mono

Bil = Mono (both NT and
ASD)

Bil > Mono

Sequential Bil =
Simultaneous Bil =
Mono

YES

(NO, only correlations between
ToM and EF nonsignificant)

NO

NO

(only correlation between Bear/
Dragon (EF) task and ToM in
monolingual children)

YES

(MLA at Timepoint 1 predicted FB
in bilinguals at Timepoint 2)

NO

NO
(only correlation for bilinguals
between WM and ToM)

(NO, only WM as a sign. Predictor
of ToM in mono, inhibition and
shifting in simultaneous

(continued on next page)
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Table 1 (continued)

N°  Author(s), Year Population Hypothesis about Characterization and Inclusion of ToM task used Effect found of bil on Mediation analysis conducted
impact of operationalization of the measure of ToM (RQ4)
ToM main NT / DLD / ASD, bilingualism bilingual experience (RQ2) potential AR = Appearance- (RQ5 and RQ6)
objective (YES/ N, (RQ1) mediators Reality YES (result)/NO
NO) Age range, GC = Group comparison (RQ3) FB = False Belief Overall/individual tasks
Languages YES (type)/NO PT = Perspective
VARIABLE(S) according to YES (type)/NO taking
which bilinguals are
characterized
5,0-9;11 control, WM, bilinguals, no EF predictors in
YES English & Spanish AOFE, EXPOSURE Switching) sequential bilinguals)
26 Dicataldo & Roch, NT NO Continuous: characterized YES 1x First-order FB No effect of exposure on NO
2020 N=111 with differences in the length (EF - WM, ToM (only correlation between WM
3;8-6;2 of exposure and daily exposure  Inhibitory corr and ToM)
YES Italian & control,
Romanian/ AOFE, EXPOSURE Switching)
Albanese/Turkish/
Arabic/Moldavian/
Russian
27 Peristeri et al., DLD NO GC: Mono vs. Bil YES 10x First-order FB Bil > Mono in (NO)
2020 N =60 (EF - WM) mentalistic items
6;0 - 8;1 AOFE, EXPOSURE
NO Greek & Albanian
28  Dicataldo & Roch, ~ NT YES Continuous: various language YES 1x First-order FB Correlation between NO
2021 N=111 (Direct, EF) backgrounds (AOFE: between (EF - WM, length of exposure and (only correlation between WM
3;8-6;3 0 and 3 years) Inhibitory ToM (but confounder and ToM)
NO Italian & Other control, with age)
Switching)
29  Peristeri et al., ASD YES GC: Mono vs. Bil YES 10x First-order FB Bil > Mono YES
2021 N=103 (Direct, EF, MLA) (EF - WM, (mediated by EF (Global-local))
6;9 - 15;6 AOFE, CONTEXTS Attention, MLA)
YES Greek & Albanian/
Russian/Bulgarian
30 Peristeri et al., NT NO GC: Mono vs. Bil (NO) 10x First-order FB Bil > Mono (both NT and (NO)
2021 N =50 ASD)
M =10;2 AOFE
YES Greek & Albanian
ASD
N =50
M =10;7
Greek & Albanian
31 Sudo & Matsui, NT YES GC: Mono vs. Bil YES 1x Verbal First-order Mono > Bil NO
2021 N =50 (Direct, EF) (EF —Inhibitory FB
M =54 CONTEXTS control)
YES Portuguese &
Japanese
32 Gasiorek et al., NT YES GC: Mono vs. Bil NO 4x Situational PT Bil > Mono (NO)
2022 N=197 (Direct, EF)
16;0 - 19;0 CONTEXTS, EXPOSURE

NO

Swedish & Finnish

(continued on next page)

ID 30 423sTOWNDY ‘]

981101 (520Z) SL ma1ay [puswidojoddaq



CI

Table 1 (continued)

N° Author(s), Year

ToM main
objective (YES/
NO)

Population

NT / DLD / ASD,
N,

Age range,
Languages

Hypothesis about
impact of
bilingualism

(RQ1)

YES (type)/NO

Characterization and

operationalization of the
bilingual experience (RQ2)

GC = Group comparison

VARIABLE(S) according to

which bilinguals are
characterized

Inclusion of
measure of
potential
mediators

(RQ3)

YES (type)/NO

ToM task used

AR = Appearance-
Reality

FB = False Belief
PT = Perspective
taking

Effect found of bil on
ToM
(RQ5 and RQ6)

Overall/individual tasks

Mediation analysis conducted

(RQ4)

YES (result)/NO

33 Bialecka et al.,
2023

YES

34 Huangetal,
2023
YES

35 Listanti et al.,
2023
YES

36 Yow and
Markman, 2015

YES

37 Van Zwet &
Unsworth, 2024

NO

NT

N =102

3;6 - 7,0
English & Polish

NT

N=068

3;0-5;6

English & Spanish

NT

N =37, only
bilinguals
8;,2-11;8

Greek & Italian
NT

N = 140, only
bilinguals

3,6 -5;5
English/Mandarin/
Tamil/Japanese &
Other

NT
N =99
4;0 - 5;11

Dutch & Other

YES
(Direct, EF, MLA)

YES
(Direct, EF)

YES
(Direct, EF, MLA)

YES
(Direct, EF)

YES
(Direct)

GC: Mono vs. Bil

CONTEXTS

GC: Mono vs. Bil
AND

Continuous: Bilingual-status,

amount of exposure

AOFE, EXPOSURE

Continuous: home literacy
(reading books etc. at home)

RICHNESS OF L2 EXPOSURE

Only bilinguals

AOFE, EXPOSURE

GC: Mono vs. Bil

AOFE, EXPOSURE

NO

YES

(EF — WM,
Switching,
Inhibitory
control)

NO

YES
(EF - Inhibitory
control, STM)

(NO)

TRT (Biatecka-Pikul
et al., 2018)

ToM battery (5 items,
Wellman & Liu,
2004)

4x First-order FB,
2x Second-order FB

ToM task

3x PT

L2 comprehension as a
significant predictor in
bilinguals,

cumulative and current
L2 exposure no
significant predictors
Bil > Mono overall,
Balance of exposure
predicted ToM in
bilinguals

Effect of home literacy
on ToM

Exposure entropy
predicted PT

Mono = Bil

(NO)

YES
(mediated by WM and Switching
in bilinguals)

(NO)

(NO, but EF no significant
predictors)

(NO)
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Bilingualism
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Fig. 3. Study characteristics based on RQs 1, 3, 4, 5. Note. Study numbers highlighted in yellow: studies including children with DD; study numbers
in brackets: studies with a primary focus on another domain than ToM. (For interpretation of the references to colour in this figure legend, the reader
is referred to the web version of this article.)

Table 2
Characterization of bilingual experiences in studies.
Characterization of the bilingual experience Number of studies (%)
Age of first exposure to the L2 (AOFE-L2) 11 (37 %)
Contexts of language use/exposure (e.g., at home, in school, in the community) 19 (63 %)
Amount of L2 exposure 14 (47 %)
L2 proficiency 9 (30 %)
Amount of L2 use 7 (23 %)
Quality of L2 exposure 13 %)

The age of first exposure to an L2 (AOFE-L2) was mentioned in 11 out of the 30 studies (37 %); in 19 studies (63 %), the contexts in
which the different languages were used or heard are described (such as at home, in school, in the community); in 14 studies (47 %), an
indication of the amount of exposure is provided; in nine (30 %) a verbal indication of the L2 proficiency is provided; in seven studies
(23 %), the amount of use is described; and in one study (3 %), the richness of the L2 exposure is mentioned.

As shown in Table 3, of those 19 studies claiming a direct effect of bilingualism, to which the rationale of the amount of exposure
fits (Diaz, 2021), eight (48 %) gave an explicit indication of the amount of exposure of their children, whereas two (11 %) did not
provide any characteristics and nine studies (47 %) provided another piece of information about the participant’s L2 proficiency,
contexts of exposure or use, or AOFE-L2 that may indirectly (but not precisely) provide indications about the group-related amount of
L2 exposure. Of those 29 studies claiming a mediated effect via EF, all except two studies (93 %) provided a characterization of the
bilingual experience, using very different characterizations of the bilingual experience (based on AOFE-L2, exposure, use, proficiency
or richness of L2 exposure or the contexts in which languages are heard or used). Of those 11 studies claiming a mediated effect via
MLA, to which a rationale of the proficiency fits, two studies (18 %) characterized the bilingual participants according to proficiency,
whereas seven (64 %) provided other characteristics and two (18 %) did not provide further information on the bilingual participants.

Test of potential mediators (RQ3)

Among the 26 studies that claimed a potential mediating effect of bilingualism via EF, 16 (62 %) included a measure of EF, whereas
10 (40 %) did not test any EF. Similarly, four (36 %) among the 11 studies that claimed an effect via MLA, included a measure of MLA
into the study, whereas the remaining seven (64 %) did not integrate a test of MLA. Among the few studies including children with DD,
all studies claiming a mediating effect via EF or MLA also included measures of those domains.

13
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Table 3
Characterization of bilingual experiences according to claimed bilingualism hypothesis.
Bilingualism hypothesis Characterization of the bilingual experience Number of
claimed studies (%)
Direct effect (19 studies) Amount of L2 exposure 8 (47 %)
No characteristics 2 (11 %)

Other information (e.g., L2 proficiency, contexts of exposure, use, or AOFE-L2), which may indirectly suggest 9 (47 %)
the group-related amount of L2 exposure

Via EF (29 studies) Very different characterizations of the bilingual experience (based on AOFE-L2, exposure, use, proficiency or 27 (93 %)
richness of L2 exposure or the contexts in which languages are heard or used)

Via MLA (11 studies) L2 proficiency 2 (18 %)
Other characteristics 7 (64 %)
No characterization 2 (18 %)

Test of a potential mediating effect (RQ4)

As testing whether an effect of bilingualism on ToM is mediated via EF or MLA is only possible when an effect of bilingualism is
found, we first verified whether the studies found an effect of bilingualism on ToM. Among those that had claimed an effect via EF and
that had included a measure of EF (n = 16), ten (63 %) reported a positive effect of bilingualism, whereas six (38 %) did not find an
effect. Among the ten studies that found an effect, five (50 %) included a mediation analysis, whereas five (50 %) did not or only
included a correlation analysis between EF and ToM. Similarly, among the four studies that had claimed a mediation effect via MLA
and that had included a measure of MLA, three studies (75 %) found an effect of bilingualism on ToM, whereas one (25 %) did not.
Among the three studies that found an effect, two (67 %) included a mediation analysis, whereas one (33 %) did not. One study
including children with DD (29) among the two that found a positive effect of bilingualism on ToM also included a mediation analysis.

Outcome of the mediation analysis (RQ5)
Among the five studies that had included a mediation analysis, one showed a direct effect of bilingualism on ToM, three via EF (one
of which included children with DD) and one via MLA.

Study outcomes

Effects of bilingualism on ToM (RQ6)

In the 37 studies, 19 (51 %) reported only positive effects of bilingualism on ToM, including four studies with children with DD.
Eight studies (22 %) showed only null results, one study (3 %) only a negative impact of bilingualism, and the remaining nine studies
(24 %) showed mixed results with a combination of positive, negative and null results.

Bilingual characteristics of studies finding only positive effects of bilingualism (RQ7)

To investigate whether those studies finding only positive effects of bilingualism were those with a specific characterization of the
bilingual experiences, we investigated the studies with positive effects of bilingualism further. Among the 19 studies that had shown a
positive effect of bilingualism on all tasks, eight (42 %) had characterized the amount of exposure of the participants, five (26 %) had
characterized their use, five (26 %) their proficiency, four (21 %) their AOFE-L2, one (5 %) their richness of L2 exposure, and eight (42
%) provided information in which contexts different languages were used or heard. Among the eight studies that had reported only null
results, three (38 %) had provided information about the participants’ exposure, two (25 %) about their L2 proficiency, four (50 %)
about their AOFE-L2, and three (38 %) about their contexts. The only study that had reported negative effects had not provided any
other information than about the participant’s contexts. Among the seven studies that reported mixed results, one (14 %) had provided
information about the participant’s exposure, three (43 %) about their proficiency, and four (57 %) about their contexts.

Discussion

The overarching goal of this review was to identify actionable insights for future research and gain further insights into the
characteristics of the bilingual experience (such as the amount of exposure or use, proficiency or AOFE) that can be taken into account
when designing future studies on the effects of bilingualism on ToM in NT children and children with DD, in order to address the
oversimplification of the bilingual experience stemming from the application of group comparisons between monolinguals and bi-
linguals as it is potentially the source of divergent findings (Grundy, 2020).

To reach this goal, this review took into account the potential pathways claimed for the effect of bilingualism on ToM (Objective 1).
Furthermore, this review examined the extent to which studies operationalized the bilingual participants’ characteristics in line with
the claimed hypotheses (Objective 2). Finally, this review investigated whether studies not only hypothesized a relationship between
bilingualism and ToM but also tested these hypotheses, by inclusion of tests of potential mediators, such as EF and MLA, and a
mediation analysis (Objective 3).

The investigation of these three objectives allow together to identify those studies that claimed and consequently tested a hy-
pothesis. Studies that identify specific mediation paths, as well as those reporting only a positive, null, or negative effect of bilin-
gualism on ToM, highlight important bilingual characteristics. These characteristics can offer insights into which potential bilingual
variables are relevant and should be measured and tested continuously.
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Objective 1: Bilingualism hypotheses

To identify the bilingual characteristics that appear to be relevant regarding the impact of bilingualism on ToM in NT children and
children with DD, the first objective (Objective 1) of this review was to explore why and how previous studies investigated the question
of how bilingualism might enhance ToM, both in NT children and children with DD. While prior work, such as the narrative review by
Yu and colleagues (2021), has touched upon these questions, a systematic approach has not yet been undertaken. Given the high
number of bilingual children (Bialystok, 2018) and therefore the need for clinicians and caregivers working with children with DD to
be informed about potential repercussions of the bilingual experience, the present scoping review also aimed to shed light on existing
studies on the impact of bilingualism on ToM in children with and without DD. Although this was not the review’s primary goal, the
review revealed that, until the end of the search in May 2024, only six studies existed that included children with DD, of which there
were four with children with ASD and two with children with DLD.

Importantly, this scoping review found that almost all studies investigating the impact of bilingualism on ToM proposed one or
more hypotheses regarding how bilingualism might influence ToM. Interestingly, the few studies investigating the effects of bilin-
gualism on ToM in children with DD did not take into account potential difficulties pertaining to social attention, language acquisition
in general and EF difficulties as variables that could affect the influence of the bilingual experience on ToM in a different way than in
NT children (RQ1).

Objective 2: Characterization of bilingualism

The operationalization of bilingualism, that is how bilingual groups are defined and characterized, varied widely across studies,
and sometimes lacked information that is considered important for fully understanding the bilingual experience. As claimed, a
characterization of the bilingual experience was expected to be in line with the hypothesized bilingual impact. That means, in case of a
claimed direct effect, a characterization of the experience according to the participant’s exposure to different languages would be
expected, in case of a claimed mediated effect via EF, a description of the participant’s L2 use, proficiency and switching habits would
be anticipated, and in case of a claimed mediated effect through MLA, a description of the L2 proficiency would be expected. Although
there is a substantial number of studies claiming a direct effect and describing the participants’ amount of exposure to different
languages, the picture is less obvious in the case of claimed mediated effects via EF and MLA (RQ2). Furthermore, the description of
bilingual characteristics of participants included in studies with children with DD resembled those including NT children, and
therefore did not present any specificities.

Objective 3: Test of mediators and inclusion of mediation analysis

Among studies hypothesizing a mediated effect of bilingualism on ToM through EF or MLA, the majority included tasks designed to
measure these mediators. Among the few studies including children with DD and claiming a mediated effect through EF or MLA, all
studies included a measure of those mediators. However, among studies including NT children, there was also a substantial number of
studies not integrating a measure of EF or MLA (RQ3). Of those 17 studies integrating EF or MLA measures, only 11 found an effect of
bilingualism on ToM, of which only five studies conducted formal mediation analyses to test whether these variables indeed mediated
the relationship between bilingualism and ToM (RQ4). Of these, one study reported a direct effect of bilingualism on ToM, two found
an effect mediated by EF, and one found an effect mediated by MLA.

In sum, aside from studies claiming a direct effect (which do not require further mediation analyses), only a few studies including
both NT children and children with DD have actually tested the hypotheses on how and why bilingualism might impact ToM in depth.

Summary

Among the 18 studies that argued for a direct effect of bilingualism on ToM, nine studies found exclusively positive effects. Of these,
five also provided information about the participants’ amount of exposure to different languages. Diaz (2021) hypothesized that
greater exposure to multiple languages may enhance children’s ability to infer that speakers of different languages have different
perspectives, which could foster perspective-taking skills in ToM. Although the bilingual profiles presented in studies that hypothe-
sized and found a direct effect varied significantly, the majority (5 out of 9) of those that identified a direct positive effect characterized
participants based on their language exposure, in line with Diaz’s (2021) hypothesis. Even if the absolute number of five studies
hypothesizing a direct effect while characterizing the bilingual participants according to their amount of exposure to different lan-
guages is small, this result could indicate that the amount of exposure to different languages is indeed a crucial predictor of ToM.

Of the five studies that conducted mediation analyses to test the potential mediating effect of EF or MLA, varying degrees of in-
formation were provided on participants’ bilingual characteristics. In one study that demonstrated a direct effect of bilingualism, data
were provided on both the participants’ amount of language exposure and their L2 proficiency, thus this study is also in line with the
aforementioned claim that the amount of exposure may be an important predictor of ToM. Among the three studies that reported a
mediation effect via EF, the operationalization of bilingual characteristics also varied. One study provided information on the par-
ticipants’ amount of language exposure, another included details on the richness of L2 exposure, and two studies described the contexts
in which the participants used their languages. The single study that found a mediating effect through MLA was more comprehensive in
its operationalization, providing details on the participants’ exposure to languages, frequency of language use, proficiency in the
second language, and the contexts in which the languages were used. However, the overall pattern of characteristics across those
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studies showing a mediated effect remains unclear, due to the wide range of bilingualism characteristics provided and the small
number of studies.

This is also true for recent research evidence that emerged by the time this scoping review was completed, which investigated the
impact of bilingualism on ToM in children with DD (Peristeri et al., 2024a; 2024b). In one of the two new studies, bilingual children
with DLD, bilingual autistic children and bilingual NT children were compared to their monolingual peers in a ToM task (Peristeri
et al., 2024a). The authors claimed a potential pathway of bilingualism effects on ToM via EF or MLA, but did not further specify any
specificities for the DD populations, which is in line with the observations made for Objective 1 in the studies included in this scoping
review. Furthermore, the authors provided a detailed description of the bilingual participants being simultaneous bilinguals with
exposure to both languages from birth, however being dominant in one of the languages (Objective 2). In line with the claimed hy-
pothesis on bilingualism’s effects on ToM via EF, a measure of inhibition was included; however, no task measuring MLA was part of
the protocol. No mediation analysis was conducted (Objective 3). The study found a significantly better performance in bilingual
autistic children compared to their monolingual peers, but did not find any differences in NT children and children with DLD. To sum
up, this study is in line with previous research investigating the effects of bilingualism on ToM in NT children and children with DD
regarding their reasoning frameworks. The other newly published study (Peristeri et al., 2024b) compared bilingual autistic to
monolingual autistic children in First- and Second-order False-Belief tasks over a course of three testing points. The study indirectly
hypothesized a potential benefit in bilinguals through enriched expressive vocabulary, as this has been suggested to help in fostering
understanding complex language structures required for Second-order False-Belief understanding, but no links were hypothesized via
EF or MLA (Objective 1). The characteristics of bilingual participants allowed some insights into the potential amount of exposure to
two languages, and their language proficiency (Objective 2). A measure of EF was included, but no mediation was hypothesized nor
was a mediation analysis run (Objective 3).

Conclusion

The goal of this scoping review was to examine the existing literature on the impact of bilingualism on ToM in NT children and
children with DD to inform future research that aims to move from group comparisons to continuous assessments of the bilingual
experience. To achieve this, we identified the bilingual characteristics of those studies that follow a reasoning pathway (including the
specification of a hypothesis why and how bilingualism should impact ToM, and a test of potential mediators and running mediation
analysis). A systematic search of multiple databases related to psychology, linguistics, and clinical research was conducted in line with
the PRISMA-ScR guidelines. Despite the importance of this topic for families and practitioners working with children with DD in
bilingual environments, only six studies focusing on children with DD were published until May 2024, while most of the research
focused on NT children. This thus highlights a gap in the literature. This scoping review has the limitation that the choice of databases
may have led to the omission of relevant studies. This limitation was underscored by the inclusion of six additional studies through
reference list verification after the initial screening process.

The main objective of this review was to examine the bilingual characteristics of the participants based on hypothesized pathways
and study outcomes. The results showed that only three studies to date have used continuous measurements of bilingual experience,
with the remaining studies relying on group comparisons. In studies employing group comparisons, bilingual characteristics were
classified into categories such as amount of language exposure, frequency of language use, second language proficiency, age of first
exposure to the L2, and the contexts in which the languages are used or heard. Analyses of the description of the bilingual charac-
teristics of participants based on the claimed hypotheses and the overall study outcomes showed that the majority of studies claiming a
direct effect and providing information about the amount of exposure to different languages also showed uniquely positive effects.
Similarly, without taking into account the claimed pathways, the majority of studies showing overall positive effects included char-
acteristics of the exposure to different languages. However, no clear patterns emerged from studies claiming and investigating a
mediated effect via EF and MLA, which were moreover largely categorical.

Given that the overall study characteristics and ‘reasoning frameworks’ were similar between studies including children with DD
and those with NT children at various steps, we suggest that the most suitable predictor to consider when designing studies with a
continuous approach is the amount of exposure to different languages. This aligns with a potential direct effect of bilingualism and
applies to both NT children and children with DD, as no differing patterns were observed between the two groups. Furthermore, this
review’s findings highlight the need for studying the effect of bilingualism on ToM in children with DD, but also in NT children, taking
an explicit, step-by-step investigation. This includes (a) formulating clear hypotheses, pertaining to the specific difficulties children
with DD may have regarding ToM, (b) operationalizing the bilingual experience in a continuous manner by adhering to the claimed
hypothesis (that is for example by measuring the amount of exposure to different languages), (c) incorporating measurements of
potential mediators, such as EF or MLA tasks, and (d) conducting mediation analyses when an effect of bilingualism on ToM is found.

Such a fine-grained, continuous approach would allow to disentangle the questions arising on different findings (positive, negative
and null results) in bilingualism effects on ToM in children with DD and NT children.
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Appendix 1. PRISMA-ScR Checklist

Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) Checklist

SECTION ITEM PRISMA-ScR CHECKLIST ITEM REPORTED ON
PAGE #

TITLE

Title 1 Identify the report as a scoping review. 1

ABSTRACT

Structured summary 2 Provide a structured summary that includes (as applicable): background, objectives, Abstract

eligibility criteria, sources of evidence, charting methods, results, and conclusions that relate
to the review questions and objectives.

INTRODUCTION

Rationale 3 Describe the rationale for the review in the context of what is already known. Explain why ~ 1-4
the review questions/objectives lend themselves to a scoping review approach.

Objectives 4 Provide an explicit statement of the questions and objectives being addressed with reference 5
to their key elements (e.g., population or participants, concepts, and context) or other
relevant key elements used to conceptualize the review questions and/or objectives.

METHODS

Protocol and registration 5 Indicate whether a review protocol exists; state if and where it can be accessed (e.g.,aWeb 5
address); and if available, provide registration information, including the registration
number.

Eligibility criteria 6 Specify characteristics of the sources of evidence used as eligibility criteria (e.g., years 5
considered, language, and publication status), and provide a rationale.

Information sources* 7 Describe all information sources in the search (e.g., databases with dates of coverage and 5
contact with authors to identify additional sources), as well as the date the most recent
search was executed.

Search 8 Present the full electronic search strategy for at least 1 database, including any limits used,  5-6
such that it could be repeated.

Selection of sources of evidencef 9 State the process for selecting sources of evidence (i.e., screening and eligibility) includedin 6
the scoping review.

Data charting process} 10 Describe the methods of charting data from the included sources of evidence (e.g., calibrated 6
forms or forms that have been tested by the team before their use, and whether data charting
was done independently or in duplicate) and any processes for obtaining and confirming
data from investigators.

Data items 11 List and define all variables for which data were sought and any assumptions and 6
simplifications made.

Critical appraisal of individual 12 If done, provide a rationale for conducting a critical appraisal of included sources of 6

sources of evidence§ evidence; describe the methods used and how this information was used in any data

synthesis (if appropriate).

Synthesis of results 13 Describe the methods of handling and summarizing the data that were charted. 6

RESULTS

(continued on next page)
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(continued)
SECTION ITEM PRISMA-ScR CHECKLIST ITEM REPORTED ON
PAGE #
Selection of sources of evidence 14 Give numbers of sources of evidence screened, assessed for eligibility, and included in the 6
review, with reasons for exclusions at each stage, ideally using a flow diagram.
Characteristics of sources of 15 For each source of evidence, present characteristics for which data were charted and provide 6
evidence the citations.
Critical appraisal within sources 16 If done, present data on critical appraisal of included sources of evidence (see item 12). 6
of evidence
Results of individual sources of 17 For each included source of evidence, present the relevant data that were charted that relate ~ 6-7
evidence to the review questions and objectives.
Synthesis of results 18 Summarize and/or present the charting results as they relate to the review questions and 7-15
objectives.
DISCUSSION
Summary of evidence 19 Summarize the main results (including an overview of concepts, themes, and types of 15-17
evidence available), link to the review questions and objectives, and consider the relevance
to key groups.
Limitations 20 Discuss the limitations of the scoping review process. 17
Conclusions 21 Provide a general interpretation of the results with respect to the review questions and 17
objectives, as well as potential implications and/or next steps.
FUNDING
Funding 22 Describe sources of funding for the included sources of evidence, as well as sources of 17

funding for the scoping review. Describe the role of the funders of the scoping review.

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for
Scoping Reviews.

* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media platforms, and
Web sites.

1 A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., quantitative and/or
qualitative research, expert opinion, and policy documents) that may be eligible in a scoping review as opposed to only studies. This is
not to be confused with information sources (see first footnote).

1 The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the process of data
extraction in a scoping review as data charting.

§ The process of systematically examining research evidence to assess its validity, results, and relevance before using it to inform a
decision. This term is used for items 12 and 16 instead of “risk of bias” (which is more applicable to systematic reviews of interventions)
to include and acknowledge the various sources of evidence that may be used in a scoping review (e.g., quantitative and/or qualitative
research, expert opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews (PRISMAScR):
Checklist and Explanation. Ann Intern Med. 2018;169:467-473. doi: 10.7326/M18-0850.

Appendix 2. Search strings in databases

PubMed

(bilingual*[Title/Abstract] OR multilingual*[Title/Abstract] OR trilingual*[Title/Abstract] OR “dual language*”[Title/Abstract]
OR “two languages” [Title/Abstract] OR “second language” [Title/Abstract] OR “heritage language*”[Title/Abstract] OR “home
language*”[Title/Abstract] OR “societal language*”[Title/Abstract] OR “minority language*”[Title/Abstract] OR “majority langua-
ge*”’[Title/Abstract] OR “dominant language*”[Title/Abstract] OR “weak language*”[Title/Abstract] OR “foreign language*”[Title/
Abstract] OR BFLA[Title/Abstract] OR “English as an additional language” [Title/Abstract] OR EAL OR “English language learner”
[Title/Abstract] OR ELL[Title/Abstract] OR L1[Title/Abstract] OR L2[Title/Abstract] OR L3[Title/Abstract] OR “language dual-
ism”[tiab:~0] OR bimodal*[Title/Abstract] OR “sequential* bilingual*”[Title/Abstract] OR “simultaneous* bilingual*”[Title/Ab-
stract] OR diglot*[Title/Abstract] OR polyglot*[Title/Abstract] OR multi-tongued[Title/Abstract]) AND.

(“social cognit*”[Title/Abstract] OR “theory of mind”[Title/Abstract] OR ToM|[Title/Abstract] OR TOM[Title/Abstract] OR
“diverse desire*”[Title/Abstract] OR “diverse-desire*”[Title/Abstract] OR “diverse belief*[Title/Abstract] OR “diverse-belief*”[Ti-
tle/Abstract] OR “false belief*”[Title/Abstract] OR “false-belief*”[Title/Abstract] OR FB[Title/Abstract] OR “Sally-Ann*"[Title/Ab-
stract] OR mindreading*[Title/Abstract] OR mentalizing*[Title/Abstract] OR mentalising*[Title/Abstract] OR “perspective
taking*”[Title/Abstract] OR perspective-taking*[Title/Abstract] OR mental-state*[Title/Abstract] OR “understanding of emo-
tion*”[Title/Abstract]) AND (child*[Title/Abstract] OR kid*[Title/Abstract] OR “school-age*”[Title/Abstract] OR preschooler*
[Title/Abstract]).

Web of Science

(AB=(bilingual*) OR AB=(multilingual*) OR AB=(trilingual) OR AB=(dual language*”) OR AB=(“two languages”) OR AB=
(“second language”) OR AB=(“heritage language*) OR AB=(“home language*”) OR AB=(“societal language*”) OR AB=(“minority
language*”) OR AB=(“majority language*”) OR AB=(“dominant language*”) OR AB=(“weak language*”) OR AB=(“foreign lan-
guage*”) OR AB=(BFLA) OR AB=(“English as an additional language”) OR AB=(EAL) OR AB=(“English language learner”) OR (AB =
ELL) OR AB=(L1) OR AB=(L2) OR AB=(L3) OR AB=(“language dualism”) OR AB=(bimodal) OR AB=(sequential* bilingual*) OR AB=
(simultaneous* bilingual*) OR AB=(diglot*) OR AB=(polyglot*) OR AB=(multi-tongued)) AND (AB=(“social cognit*’) OR AB=
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(“theory of mind”) OR AB=(ToM) OR AB=(TOM) OR AB=(“diverse desire*”) OR AB=(“diverse-desire*”) OR AB=("“diverse belief*”)
OR AB=(“diverse-belief*’) OR AB=(“false belief*”) OR AB=(“false-belief*”) OR AB=(FB) OR AB=(“Sally-Ann*") OR AB=(mind-
reading*) OR AB=(mentalizing*) OR AB=(mentalising*) OR AB=("perspective taking*”) OR AB=(perspective-taking*) OR AB=
(mental-state*) OR AB=("understanding of emotion*”)) AND (AB=(child*) OR AB=(kid*) OR AB=(“school-age*”) OR AB=
(preschooler®)).

PsycINFO + ERIC + child development & Adolescent studies

AB (bilingual* OR multilingual* OR trilingual OR “dual language*” OR “two languages” OR “second language” OR ‘“heritage
language* OR “home language*” OR “societal language*” OR “minority language*” OR “majority language*” OR “dominant lan-
guage*” OR “weak language*” OR “foreign language*”” OR BFLA OR “English as an additional language” OR EAL OR “English language
learner” OR ELL OR L1 OR L2 OR L3 OR “language dualism” OR bimodal OR “sequential* bilingual*” OR “simultaneous* bilingual*”
OR diglot* OR polyglot* OR multi-tongued) AND.

AB (“social cognit*” OR “theory of mind” OR ToM OR TOM OR “diverse desire*” OR “diverse-desire*” OR “diverse belief* OR
“diverse-belief*” OR “false belief* OR “false-belief* OR FB OR “Sally-Ann*” OR mindreading* OR mentalizing* OR mentalising*
ORperspective taking*” OR perspective-taking* OR mental-state* OR “understanding of emotion*”) AND AB (child* OR kid* OR
“school-age*” OR preschooler*).

Linguistics and language behavior abstracts (LLBA)

(TITLE,ABSTRACT(bilingual*) OR TITLE,ABSTRACT(multilingual*) OR TITLE,ABSTRACT(trilingual*) OR TITLE,ABSTRACT(dual
language*) OR TITLE,ABSTRACT(two languages) OR TITLE,ABSTRACT(second language) OR TITLE,ABSTRACT (heritage language*)
OR TITLE,ABSTRACT(home language*) OR TITLE,ABSTRACT(societal language*) OR TITLE,ABSTRACT(minority language*) OR
TITLE,ABSTRACT(majority language*) OR TITLE,ABSTRACT(dominant language*) OR TITLE,ABSTRACT(weak language*) OR
TITLE,ABSTRACT(foreign language*) or TITLE,ABSTRACT(BFLA) or TITLE,ABSTRACT(English as an additional language) OR TITLE,
ABSTRACT(EAL) OR TITLE,ABSTRACT(English language learner) OR TITLE,ABSTRACT(ELL) OR TITLE,ABSTRACT(L1) OR TITLE,
ABSTRACT(L2) OR TITLE,ABSTRACT(L3) OR TITLE,ABSTRACT(language dualism) OR TITLE,ABSTRACT(bimodal) OR TITLE,AB-
STRACT(sequential* bilingual*) OR TITLE,ABSTRACT(simultaneous* bilingual*) OR TITLE,ABSTRACT(diglot*) OR TITLE,AB-
STRACT(polyglot*) OR TITLE,ABSTRACT(multi-tongued)) AND (TITLE,ABSTRACT(social cognit*) OR TITLE,ABSTRACT(theory of
mind) OR TITLE,ABSTRACT(ToM) OR (TOM) OR TITLE,ABSTRACT(diverse desire*) OR TITLE,ABSTRACT(diverse-desire*) OR TITLE,
ABSTRACT(diverse belief*) OR TITLE,ABSTRACT(diverse-belief*) OR TITLE,ABSTRACT(false belief*) OR TITLE,ABSTRACT (false-
belief*) OR TITLE,ABSTRACT(FB) OR TITLE,ABSTRACT(Sally-Ann*) OR TITLE,ABSTRACT(mindreading*) OR TITLE,ABSTRACT
(mentalizing*) OR TITLE,ABSTRACT(mentalising*) OR TITLE,ABSTRACT(perspective taking*) OR TITLE,ABSTRACT(perspective-
taking*) OR TITLE,ABSTRACT(mental-state*) OR TITLE,ABSTRACT(understanding of emotion*)) AND (TITLE,ABSTRACT(child*)
OR TITLE,ABSTRACT(kid*) OR TITLE,ABSTRACT(school-age*) OR TITLE,ABSTRACT(preschooler*)).

Data availability

No data was used for the research described in the article.

References

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders (Fifth Edition). American Psychiatric Association. https://doi.org/
10.1176/appi.books.9780890425596

Andreou, M., Tsimpli, I. M., Durrleman, S., & Peristeri, E. (2020). Theory of Mind, Executive Functions, and Syntax in Bilingual Children with Autism Spectrum
Disorder. Languages, 5(4), 67. https://doi.org/10.3390/languages5040067

Aromataris, E., Lockwood, C., Porritt, K., Pilla, B., & Jordan, Z. (2024). JBI Manual for Evidence Synthesis. JBI. https://doi.org/10.46658/JBIMES-24-01

Beauchamp, M. L. H., & MacLeod, A. A. N. (2017). Bilingualism in children with Autism Spectrum Disorder: Making evidence based recommendations. Canadian
Psychology, 58(3), 250-262. https://doi.org/10.1037/cap0000122

Beaudoin, C., Leblanc, E., Gagner, C., & Beauchamp, M. H. (2020). Systematic review and inventory of theory of mind measures for young children. Frontiers in
Psychology, 10. https://doi.org/10.3389/fpsyg.2019.02905

Berenguer, C., Roselld, B., Colomer, C., Baixauli, I., & Miranda, A. (2018). Children with autism and attention deficit hyperactivity disorder. Relationships between
symptoms and executive function, theory of mind, and behavioral problems. Research in Developmental Disabilities, 83, 260-269. https://doi.org/10.1016/j.
ridd.2018.10.001

Berguno, G., & Bowler, D. M. (2004). Communicative Interactions, Knowledge of a Second Language, and Theory of Mind in Young Children. The Journal of Genetic
Psychology, 165(3), 293-309.

Bialystok, E. (2017). The bilingual adaptation: How minds accommodate experience. Psychological Bulletin, 143(3), 233-262. https://doi.org/10.1037/bul0000099

Bialystok, E. (2018). Bilingual education for young children: Review of the effects and consequences. International Journal of Bilingual Education and Bilingualism, 21
(6), 666-679. https://doi.org/10.1080/13670050.2016.1203859

Bialystok, E., & Craik, F. I. M. (2022). How does bilingualism modify cognitive function? Attention to the mechanism. Psychonomic Bulletin & Review. https://doi.org/
10.3758/s13423-022-02057-5

Bialystok, E., & Senman, L. (2004). Executive processes in appearance-reality tasks: The role of inhibition of attention and symbolic representation. Child Development,
75(2), 562-579. https://doi.org/10.1111/j.1467-8624.2004.00693.x

Bialystok, E., Craik, F. I. M., & Luk, G. (2012). Bilingualism: Consequences for mind and brain. Trends in Cognitive Sciences, 16(4), 240-250. https://doi.org/10.1016/j.
tics.2012.03.001

Bialystok, E., Hawrylewicz, K., Wiseheart, M., & Toplak, M. (2017). Interaction of bilingualism and Attention-Deficit/Hyperactivity Disorder in young adults*.
Bilingualism: Language and Cognition, 20(3), 588-601. https://doi.org/10.1017/51366728915000887

Biatecka, M., Wodniecka, Z., Muszyniska, K., Szpak, M., & Haman, E. (2023). Both L1 and L2 proficiency impact ToM reasoning in children aged 4 to 6. Painting a more
nuanced picture of the relation between bilingualism and ToM. Bilingualism: Language and Cognition, 1-19. https://doi.org/10.1017/51366728923000652

19


https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.3390/languages5040067
https://doi.org/10.46658/JBIMES-24-01
https://doi.org/10.1037/cap0000122
https://doi.org/10.3389/fpsyg.2019.02905
https://doi.org/10.1016/j.ridd.2018.10.001
https://doi.org/10.1016/j.ridd.2018.10.001
http://refhub.elsevier.com/S0273-2297(25)00001-2/optUGMdqhk2UB
http://refhub.elsevier.com/S0273-2297(25)00001-2/optUGMdqhk2UB
https://doi.org/10.1037/bul0000099
https://doi.org/10.1080/13670050.2016.1203859
https://doi.org/10.3758/s13423-022-02057-5
https://doi.org/10.3758/s13423-022-02057-5
https://doi.org/10.1111/j.1467-8624.2004.00693.x
https://doi.org/10.1016/j.tics.2012.03.001
https://doi.org/10.1016/j.tics.2012.03.001
https://doi.org/10.1017/S1366728915000887
https://doi.org/10.1017/S1366728923000652

F. Baumeister et al. Developmental Review 75 (2025) 101186

Bishop, D. V. M. (2017). Why is it so hard to reach agreement on terminology? The case of developmental language disorder (DLD). International Journal of Language &
Communication Disorders, 52(6), 671-680. https://doi.org/10.1111/1460-6984.12335

Bottema-Beutel, K., Kapp, S. K., Lester, J. N., Sasson, N. J., & Hand, B. N. (2021). Avoiding ableist language: Suggestions for Autism researchers. Autism in Adulthood, 3
(1), 18-29. https://doi.org/10.1089/aut.2020.0014

Botting, N., & Conti-Ramsden, G. (2008). The role of language, social cognition, and social skill in the functional social outcomes of young adolescents with and
without a history of SLI. British Journal of Developmental Psychology, 26(2), 281-300. https://doi.org/10.1348/026151007X235891

Brown, J. R., Donelan-McCall, N., & Dunn, J. (1996). Why talk about mental states? The significance of children’s conversations with friends, siblings, and mothers.
Society for Research in Child Development, 67(3), 836-849.

Buac, M., & Kaushanskaya, M. (2020). Predictors of Theory of Mind performance in bilingual and monolingual children. International Journal of Bilingualism, 24(2),
339-359. https://doi.org/10.1177/1367006919826866

Buijsman, R., Begeer, S., & Scheeren, A. M. (2023). ‘Autistic person’ or ‘person with autism’? Person-first language preference in Dutch adults with autism and parents.
Autism, 27(3), 788-795. https://doi.org/10.1177/13623613221117914

Bulgarelli, D., Testa, S., & Molina, P. (2022). Theory of mind development in Italian children with specific language impairment and autism spectrum disorder: delay,
deficit, or neither? Journal of Autism and Developmental Disorders. https://doi.org/10.1007/s10803-021-05389-8

Carlson, S. M., Moses, L. J., Carlson, S. M., & Moses, L. J. (2001). Individual differences in inhibitory control and children’s theory of mind. Child Development, 72(4),
1032-1053. https://doi.org/10.1111/1467-8624.00333

Chan, K. T. (2004). Chinese-English bilinguals’ theory of mind development. Dissertations Microfilms International.

Cheung, H., Mak, W. Y., Luo, X., & Xiao, W. (2010). Sociolinguistic awareness and false belief in young Cantonese learners of English. Journal of Experimental Child
Psychology, 107(2), 188-194. https://doi.org/10.1016/j.jecp.2010.05.001

Covidence systematic review software. (2024). [Computer software]. Veritas Health Innovation. Available at www.covidence.org.

Dahlgren, S., Almén, H., & Dahlgren Sandberg, A. (2017). Theory of mind and executive functions in young bilingual children. The Journal of Genetic Psychology, 178
(5), 303-307. https://doi.org/10.1080,/00221325.2017.1361376

DeLuca, V., Rothman, J., Bialystok, E., & Pliatsikas, C. (2019). Redefining bilingualism as a spectrum of experiences that differentially affects brain structure and
function. Proceedings of the National Academy of Sciences, 116(15), 7565-7574. https://doi.org/10.1073/pnas.1811513116

De Villiers, J., & Pyers, J. (2002). Complements to cognition: A longitudinal study of the relationship between complex syntax and false-belief-understanding.
Cognitive Development, 17(1), 1037-1060. https://doi.org/10.1016/50885-2014(02)00073-4

Diamond, A. (2013). Executive Functions. Annual Review of Psychology, 64(1), 135-168. https://doi.org/10.1146/annurev-psych-113011-143750

Diaz, V. (2021). Minds in action: Evidence that linguistic diversity helps children build a theory of mind. Bilingualism: Language and Cognition, 1-11. https://doi.org/
10.1017/51366728921000109

Diaz, V., & Farrar, M. J. (2018). The missing explanation of the false-belief advantage in bilingual children: A longitudinal study. Developmental Science, 21(4), Article
€12594. https://doi.org/10.1111/desc.12594

Dicataldo, R., & Roch, M. (2021). Direct and Indirect Pathways of Variation in Length of Exposure to the Majority Language, Cognitive and Language Skills in
Preschoolers’ Listening Narrative Comprehension. Children, 8(8), 636. https://doi.org/10.3390/children8080636

Dicataldo, R., & Roch, M. (2020). Are the effects of variation in quantity of daily bilingual exposure and socioeconomic status on language and cognitive abilities
independent in preschool children? International Journal of Environmental Research and Public Health, 17(12), 4570. https://doi.org/10.3390/ijerph17124570

Doherty. (2000). Children’s understanding of homonymy: Metalinguistic awareness and false belief. Journal of Child Language, 27(2), 367-392.

Doherty, & Perner, J. (1998). Metalinguistic awareness and theory of mind: Just two words for the same thing? Cognitive Development, 13(3), 279-305. https://doi.
org/10.1016/50885-2014(98)90012-0

Durrleman, S., Burnel, M., Thommen, E., Foudon, N., Sonié, S., Reboul, A., & Fourneret, P. (2016). The language cognition interface in ASD: Complement sentences
and false belief reasoning. Research in Autism Spectrum Disorders, 21, 109-120. https://doi.org/10.1016/j.rasd.2015.10.003

Fan, S. P., Liberman, Z., Keysar, B., & Kinzler, K. D. (2015). The exposure advantage: Early exposure to a multilingual environment promotes effective communication.
Psychological Science, 26(7), 1090-1097.

Farhadian, M., Abdullah, R., Mansor, M., Redzuan, M., Gazanizadand, N., & Kumar, V. (2010). Theory of Mind in Bilingual and Monolingual Preschool Children.
Journal of Psychology, 1. https://doi.org/10.1080/09764224.2010.11885444

Feng, J., Cho, S., & Luk, G. (2023). Assessing Theory of Mind in Bilinguals: A Scoping Review on Tasks and Study Designs [Preprint]. PsyArXiv. https://doi.org/10.31234/
osf.io/vrnej

Fernandez y Garcia, E., & Fernandez y Garcia, E. (2012). Unintended consequences: An ethnographic narrative case series exploring language recommendations for
bilingual families of children with autistic spectrum disorders. Journal of medical speech-language pathology, 20(2), 10.

Gasiorek, J., Dragojevic, M., & Vincze, L. (2022). Perspective-taking and language competence as predictors of language accommodation by adolescents from
monolingual and bilingual households. International Journal of Bilingual Education and Bilingualism, 25(1), 148-155. https://doi.org/10.1080/
13670050.2019.1641467

Gobel, A., Henning, A., Moller, C., & Aschersleben, G. (2016). The Relationship between Emotion Comprehension and Internalizing and Externalizing Behavior in 7- to
10-Year-Old Children. Frontiers in Psychology, 7. https://doi.org/10.3389/fpsyg.2016.01917

Goetz, P. J. (2003). The effects of bilingualism on theory of mind development. Bilingualism: Language and Cognition, 6(1), 1-15. https://doi.org/10.1017/
$1366728903001007

Gordon, K. R. (2016). High proficiency across two languages is related to better mental state reasoning for bilingual children. Journal of Child Language, 43(2),
407-424. https://doi.org/10.1017/S0305000915000276

Green, D. W. (1998). Mental control of the bilingual lexico-semantic system. Bilingualism: Language and Cognition, 1(2), 67-81. https://doi.org/10.1017/
$1366728998000133

Green, D. W., & Abutalebi, J. (2013). Language control in bilinguals: The adaptive control hypothesis. Journal of Cognitive Psychology (Hove, England), 25(5), 515-530.
https://doi.org/10.1080/20445911.2013.796377

Greenberg, A., Bellana, B., & Bialystok, E. (2013). Perspective-Taking Ability in Bilingual Children: Extending Advantages in Executive Control to Spatial Reasoning.
Cognitive Development, 28(1), 41-50. https://doi.org/10.1016/j.cogdev.2012.10.002

Grosjean, F. (1982). Life with Two Languages: An Introduction to Bilingualism. Harvard University Press.

Grundy, J. G. (2020). The effects of bilingualism on executive functions: An updated quantitative analysis. Journal of Cultural Cognitive Science, 4(2), 177-199. https://
doi.org/10.1007/s41809-020-00062-5

Hampton, S., Rabagliati, H., Sorace, A., & Fletcher, W. S. (2017). Autism and Bilingualism: A Qualitative Interview Study of Parents’ Perspectives and Experiences.
Journal of Speech, Language, and Hearing Research, 60(2), 435-446. https://doi.org/10.1044/2016_JSLHR-L-15-0348

Han, S., & Lee, K. (2013). Cognitive and Affective Perspective-Taking Ability of Young Bilinguals in South Korea. Child Studies in Asia-Pacific Contexts, 3(1), 69-80.
https://doi.org/10.5723/csdc.2013.3.1.069

Hanley, M., Riby, D. M., McCormack, T., Carty, C., Coyle, L., Crozier, N., Robinson, J., & McPhillips, M. (2014). Attention during social interaction in children with
autism: Comparison to specific language impairment, typical development, and links to social cognition. Research in Autism Spectrum Disorders, 8(7), 908-924.
https://doi.org/10.1016/j.rasd.2014.03.020

Hilchey, M., & Klein, R. (2011). Are there bilingual advantages on nonlinguistic interference tasks? Implications for plasticity of executive control processes.
Psychonomic Bulletin & Review, 18, 625-658. https://doi.org/10.3758/513423-011-0116-7

Howard, K., Gibson, J., & Katsos, N. (2021). Parental Perceptions and Decisions Regarding Maintaining Bilingualism in Autism. Journal of Autism and Developmental
Disorders, 51(1), 179-192. https://doi.org/10.1007/510803-020-04528-x

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

20


https://doi.org/10.1111/1460-6984.12335
https://doi.org/10.1089/aut.2020.0014
https://doi.org/10.1348/026151007X235891
http://refhub.elsevier.com/S0273-2297(25)00001-2/h0065
http://refhub.elsevier.com/S0273-2297(25)00001-2/h0065
https://doi.org/10.1177/1367006919826866
https://doi.org/10.1177/13623613221117914
https://doi.org/10.1007/s10803-021-05389-8
https://doi.org/10.1111/1467-8624.00333
http://refhub.elsevier.com/S0273-2297(25)00001-2/optw2W27ZT13z
https://doi.org/10.1016/j.jecp.2010.05.001
https://doi.org/10.1080/00221325.2017.1361376
https://doi.org/10.1073/pnas.1811513116
https://doi.org/10.1016/S0885-2014(02)00073-4
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1017/S1366728921000109
https://doi.org/10.1017/S1366728921000109
https://doi.org/10.1111/desc.12594
https://doi.org/10.3390/children8080636
https://doi.org/10.3390/ijerph17124570
http://refhub.elsevier.com/S0273-2297(25)00001-2/h0135
https://doi.org/10.1016/S0885-2014(98)90012-0
https://doi.org/10.1016/S0885-2014(98)90012-0
https://doi.org/10.1016/j.rasd.2015.10.003
http://refhub.elsevier.com/S0273-2297(25)00001-2/h0150
http://refhub.elsevier.com/S0273-2297(25)00001-2/h0150
https://doi.org/10.1080/09764224.2010.11885444
https://doi.org/10.31234/osf.io/vrnej
https://doi.org/10.31234/osf.io/vrnej
https://doi.org/10.1080/13670050.2019.1641467
https://doi.org/10.1080/13670050.2019.1641467
https://doi.org/10.3389/fpsyg.2016.01917
https://doi.org/10.1017/S1366728903001007
https://doi.org/10.1017/S1366728903001007
https://doi.org/10.1017/S0305000915000276
https://doi.org/10.1017/S1366728998000133
https://doi.org/10.1017/S1366728998000133
https://doi.org/10.1080/20445911.2013.796377
https://doi.org/10.1016/j.cogdev.2012.10.002
http://refhub.elsevier.com/S0273-2297(25)00001-2/h0185
https://doi.org/10.1007/s41809-020-00062-5
https://doi.org/10.1007/s41809-020-00062-5
https://doi.org/10.1044/2016_JSLHR-L-15-0348
https://doi.org/10.5723/csdc.2013.3.1.069
https://doi.org/10.1016/j.rasd.2014.03.020
https://doi.org/10.3758/s13423-011-0116-7
https://doi.org/10.1007/s10803-020-04528-x
https://doi.org/10.1016/j.cogdev.2023.101389

F. Baumeister et al. Developmental Review 75 (2025) 101186

Joseph, R. M., & Tager-Flusberg, H. (2004). The relationship of theory of mind and executive functions to symptom type and severity in children with autism.
Development and Psychopathology, 16(1), 137-155. https://doi.org/10.1017/5095457940404444x

Kalashnikova, M., & Mattock, K. (2014). Maturation of executive functioning skills in early sequential bilingualism. International Journal of Bilingual Education and
Bilingualism, 17(1), 111-123. https://doi.org/10.1080/13670050.2012.746284

Kovécs, A. M. (2009). Early bilingualism enhances mechanisms of false-belief reasoning. Developmental Science, 12(1), 48-54. https://doi.org/10.1111/j.1467-
7687.2008.00742.x

Kroll, J. F., Bobb, S. C., & Hoshino, N. (2014). Two Languages in Mind: Bilingualism as a Tool to Investigate Language, Cognition, and the Brain. Current Directions in
Psychological Science, 23(3), 159-163. https://doi.org/10.1177/0963721414528511

Kyuchukov, H., & Villiers, J. D. (2009). Theory of Mind and evidentiality in Romani-Bulgarian bilingual children. Psychology of Language and Communication, 13(2),
21-34. https://doi.org/10.2478/v10057-009-0007-4

Listanti, A., Torregrossa, J., Eisenbeiss, S., & Bongartz, C. (2023). Home Literacy Exposure in the Heritage Language Enhances Theory-of-Mind Development: A Study
on Greek-Italian Bilingual Children. Proceedings of the 47th Annual Boston University Conference on Language Development, 505-518.

Meir, N., & Novogrodsky, R. (2019). Prerequisites of Third-Person Pronoun Use in Monolingual and Bilingual Children With Autism and Typical Language
Development. Frontiers in Psychology, 10, 2289. https://doi.org/10.3389/fpsyg.2019.02289

Moses, L. J. (2001). Executive accounts of theory-of-mind development. Child Development, 72(3), 688-690. https://doi.org/10.1111/1467-8624.00306

Nguyen, T.-K., & Astington, J. W. (2014). Reassessing the bilingual advantage in theory of mind and its cognitive underpinnings. Bilingualism: Language and Cognition,
17(2), 396-409. https://doi.org/10.1017/51366728913000394

Nilsson, K. K., & de Léopez, K. J. (2016). Theory of mind in children with specific language impairment: A systematic review and meta-analysis. Child Development, 87
(1), 143-153. https://doi.org/10.1111/cdev.12462

Paap, K. R., & Greenberg, Z. I. (2013). There is no coherent evidence for a bilingual advantage in executive processing. Cognitive Psychology, 66(2), 232-258. https://
doi.org/10.1016/j.cogpsych.2012.12.002

Paap, K. R., Myuz, H. A., Anders, R. T., Bockelman, M. F., Mikulinsky, R., & Sawi, O. M. (2017). No compelling evidence for a bilingual advantage in switching or that
frequent language switching reduces switch cost. Journal of Cognitive Psychology, 29(2), 89-112. https://doi.org/10.1080/20445911.2016.1248436

Paap, K. R., Majoubi, J., Balakrishnan, N., & Anders-Jefferson, R. T. (2024). Bilingualism, like other types of brain training, does not produce far transfer: It all fits
together. International Journal of Bilingualism, 13670069231214599. https://doi.org/10.1177/13670069231214599

Pearson, D.K. (2013). Effect of Language Background on Metalinguistic Awareness and Theory of Mind.

Peristeri, E., Andreou, M., Tsimpli, I. M., & Durrleman, S. (2020). In U. Bohnacker, & N. Gagarina (Eds.), Studies in Bilingualism, 61 pp. 298-330). John Benjamins
Publishing Company. https://doi.org/10.1075/sibil.61.10per.

Peristeri, E., Baldimtsi, E., Tsimpli, I. M., & Durrleman, S. (2024a). A study of children with autism spectrum disorder and developmental language disorder: Chapter
8. Bilingualism matters. In K. K. Grohmann (Ed.), Multifaceted Multilingualism (pp. 204-231). John Benjamins Publishing Company. https://doi.org/10.1075/
sibil.66.08per.

Peristeri, E., Baldimtsi, E., Durrleman, S., & Tsimpli, I. M. (2019). Bilingualism effects in children with developmental language disorder. Metalinguistic Awareness, Executive
Functions, and False-Belief Reasoning., 15.

Peristeri, E., Baldimtsi, E., Vogelzang, M., Tsimpli, I. M., & Durrleman, S. (2021). The cognitive benefits of bilingualism in autism spectrum disorder: Is theory of mind
boosted and by which underlying factors? Autism Research, 14(8), 1695-1709. https://doi.org/10.1002/aur.2542

Peristeri, E., Tsimpli, I.M., & Durrleman, S. (2021). Positive Effects of Bilingualism on Social Cognition in Autism Spectrum Disorder: A Study of Social Exclusion and
Theory of Mind. Proceedings of the 45th Annual Boston University Conference on Language Development.

Peristeri, E., Vogelzang, M., Tsimpli, I. M., & Durrleman, S. (2024b). Bilingualism and second-order theory of mind development in autistic children over time:
Longitudinal relations with language, executive functions, and intelligence. Autism Research, aur.3214. https://doi.org/10.1002/aur.3214

Place, S., & Hoff, E. (2011). Properties of dual language exposure that influence 2-year-olds’ bilingual proficiency. Child Development, 82(6), 1834-1849. https://doi.
org/10.1111/j.1467-8624.2011.01660.x

Premack, D., & Woodruff, G. (1978). Does the chimpanzee have a theory of mind? Behavioral and Brain Sciences, 1(4), 515-526. https://doi.org/10.1017/
S0140525X00076512

Ross, D. S., & Newport, E. L. (1996). The Development of Language from Non-native Linguistic Input. In A. Stringfellow, D. Cahana Amitay, E. Hughs, & A. Zukowski
(Eds.), Proceedings of the 20th AnnualBoston University Conference on Language Development, vol. 2 (pp. 634-645).

Schroeder, S. R. (2018). Do bilinguals have an advantage in Theory of Mind? A meta-analysis. Frontiers in Communication, 3, 36. https://doi.org/10.3389/
fcomm.2018.00036

Slaughter, V., Imuta, K., Peterson, C. C., & Henry, J. D. (2015). Meta-analysis of theory of mind and peer popularity in the preschool and early school years. Child
Development, 86(4), 1159-1174. https://doi.org/10.1111/cdev.12372

Sudo, M., & Matsui, T. (2021). School Readiness in Language-Minority Dual Language Learners in Japan: Language, Executive Function, and Theory of Mind. The
Journal of Genetic Psychology, 182(6), 375-390. https://doi.org/10.1080/00221325.2021.1930994

Tingley, D., Yamamoto, T., Hirose, K., Keele, L., & Imai, K. (2014). Mediation: R package for causal mediation analysis. Journal of Statistical Software, 59(5). https://
doi.org/10.18637/jss.v059.i05

Tribushinina, E., Dubinkina-Elgart, E., & Rabkina, N. (2020). Can children with DLD acquire a second language in a foreign-language classroom? Effects of age and
cross-language relationships. Journal of Communication Disorders, 88, Article 106049. https://doi.org/10.1016/j.jcomdis.2020.106049

Tricco, A. C., Lillie, E., Zarin, W., O’Brien, K. K., Colquhoun, H., Levac, D., Moher, D., Peters, M. D. J., Horsley, T., Weeks, L., Hempel, S., Akl, E. A., Chang, C.,
McGowan, J., Stewart, L., Hartling, L., Aldcroft, A., Wilson, M. G., Garritty, C., & Straus, S. E. (2018). PRISMA Extension for Scoping Reviews (PRISMA-ScR):
Checklist and Explanation. Annals of Internal Medicine, 169(7), 467-473. https://doi.org/10.7326/M18-0850

Tsimpli, I. M., Peristeri, E., & Andreou, M. (2017). Object Clitic production in monolingual and bilingual children with Specific Language Impairment: A comparison
between elicited production and narratives. Linguistic Approaches to. Bilingualism, 7(3-4), 394-430. https://doi.org/10.1075/1ab.15025.tsi

Van Zwet, & Unsworth, S. (2024). Individual differences in structural priming in bilingual and monolingual children: The influence of perspective-taking. Language
and Cognition, 1-27. https://doi.org/10.1017/langcog.2023.71

Vivanti, G. (2020). Ask the editor: what is the most appropriate way to talk about individuals with a diagnosis of autism? Journal of Autism and Developmental
Disorders, 50(2), 691-693. https://doi.org/10.1007/510803-019-04280-x

Weimer, A. A., & Gasquoine, P. G. (2016). Belief reasoning and emotion understanding in balanced bilingual and language-dominant Mexican American young
children. The Journal of Genetic Psychology, 177(2), 33-43. https://doi.org/10.1080,/00221325.2016.1138793

World Health Organization. (2022). ICD-11 for mortality and morbidity statistics: 6A02 autism spectrum disorder.

Yow, W. Q., & Li, X. (2024). Role of bilingual experience in children’s context-sensitive selective trust strategies. Bilingualism: Language and Cognition, 27(1), 95-106.
https://doi.org/10.1017/51366728923000433

Yow, W. Q., & Markman, E. M. (2015). A bilingual advantage in how children integrate multiple cues to understand a speaker’s referential intent. Bilingualism:
Language and Cognition, 18(3), 391-399. https://doi.org/10.1017/51366728914000133

Yu, C.-L., Kovelman, I., & Wellman, H. M. (2021). How bilingualism informs theory of mind development. Child Development Perspectives, 15(3), 154-159. https://doi.
org/10.1111/cdep.12412

21


https://doi.org/10.1017/s095457940404444x
https://doi.org/10.1080/13670050.2012.746284
https://doi.org/10.1111/j.1467-7687.2008.00742.x
https://doi.org/10.1111/j.1467-7687.2008.00742.x
https://doi.org/10.1177/0963721414528511
https://doi.org/10.2478/v10057-009-0007-4
https://doi.org/10.3389/fpsyg.2019.02289
https://doi.org/10.1111/1467-8624.00306
https://doi.org/10.1017/S1366728913000394
https://doi.org/10.1111/cdev.12462
https://doi.org/10.1016/j.cogpsych.2012.12.002
https://doi.org/10.1016/j.cogpsych.2012.12.002
https://doi.org/10.1080/20445911.2016.1248436
https://doi.org/10.1177/13670069231214599
https://doi.org/10.1075/sibil.61.10per
https://doi.org/10.1075/sibil.66.08per
https://doi.org/10.1075/sibil.66.08per
http://refhub.elsevier.com/S0273-2297(25)00001-2/h0270
http://refhub.elsevier.com/S0273-2297(25)00001-2/h0270
https://doi.org/10.1002/aur.2542
https://doi.org/10.1002/aur.3214
https://doi.org/10.1111/j.1467-8624.2011.01660.x
https://doi.org/10.1111/j.1467-8624.2011.01660.x
https://doi.org/10.1017/S0140525X00076512
https://doi.org/10.1017/S0140525X00076512
https://doi.org/10.3389/fcomm.2018.00036
https://doi.org/10.3389/fcomm.2018.00036
https://doi.org/10.1111/cdev.12372
https://doi.org/10.1080/00221325.2021.1930994
https://doi.org/10.18637/jss.v059.i05
https://doi.org/10.18637/jss.v059.i05
https://doi.org/10.1016/j.jcomdis.2020.106049
https://doi.org/10.7326/M18-0850
https://doi.org/10.1075/lab.15025.tsi
https://doi.org/10.1017/langcog.2023.71
https://doi.org/10.1007/s10803-019-04280-x
https://doi.org/10.1080/00221325.2016.1138793
https://doi.org/10.1017/S1366728923000433
https://doi.org/10.1017/S1366728914000133
https://doi.org/10.1111/cdep.12412
https://doi.org/10.1111/cdep.12412

	The impact of bilingualism on theory of mind in children with and without developmental disorders: A scoping review
	Introduction
	Theory of mind in neurotypical children and children with developmental disorders
	Effects of bilingualism on theory of mind and research gaps
	Hypotheses about the nature of the impact of bilingualism on theory of mind
	Present study

	Methods
	Search strategy and study selection
	Data extraction and coding

	Results
	Study and participant characteristics
	Bilingualism hypothesis
	Formulation of a bilingual hypothesis (RQ1)
	Characterization of the bilingual experience (RQ2)
	Test of potential mediators (RQ3)
	Test of a potential mediating effect (RQ4)
	Outcome of the mediation analysis (RQ5)

	Study outcomes

	Discussion
	Objective 1: Bilingualism hypotheses
	Objective 2: Characterization of bilingualism
	Objective 3: Test of mediators and inclusion of mediation analysis
	Summary

	Conclusion
	Data availability statement
	Author contributions
	Funding
	Declaration of competing interest
	Acknowledgments
	Appendix 1 PRISMA-ScR Checklist
	Appendix 2 Search strings in databases
	Data availability
	References


