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Empirical Article

Recent estimates suggest that over half of the global population 
speaks two or more languages (De Bruin, 2019). Bilingualism, 
broadly defined, refers to the use of multiple languages or dia-
lects in daily life (Grosjean et al., 2013). The current study explores 
whether being exposed to more than one language correlates 
with Theory of Mind (ToM), the ability to understand and interpret 
mental states-including emotions, desires, and beliefs, in oneself 
and others (Baron-Cohen, 1995), in both bilingual typically devel-
oping children (further TD), and bilingual children diagnosed with 
autism spectrum disorder.

Language-related skills (i.e., lexical and syntactic abilities) have 
been identified as key predictors of ToM in TD children (De Villiers 
& Pyers, 2002; Farrar & Maag, 2002) and autistic children 

(Durrleman et al., 2016; Tager-Flusberg & Joseph, 2005). Further, 
although language proficiency in a stronger language has 
emerged as a robust predictor of improved performance on ToM 
tasks, only a few studies examined the relation between two lan-
guages and ToM abilities (see a review by Białecka et al., 2024). To 
date, the only longitudinal study exploring bilingualism and ToM 
is that of Peristeri et  al. (2024), who investigated ToM using a 
behavioral, lab-based experiment rather than a daily-life task. 
This study is the first to investigate the possible link between pro-
ficiency in two languages of autistic and TD children and daily-life 
ToM over time.

Since the 1990s, research on bilingualism has grown signifi-
cantly, exploring its potential impact on various cognitive 
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Abstract
The study examines how bilinguals’ languages of higher proficiency (LHP) and lower proficiency (LLP) correlate with daily-life 
Theory of Mind (ToM) in 137 White, bilingual typically developing (TD; 45% boys) and 107 White, bilingual autistic children 
(78% boys) aged 6 to 12. A subset of participants (28 TD, 43% boys; 21 autistic children, 76% boys) was reassessed approxi-
mately 1 year later. Age positively correlated with ToM in TD and autistic children, although the former outperformed the lat-
ter. In autistic children, but not TD peers, LHP and LLP were both positively associated with greater ToM skills. Longitudinal 
findings 1 year later confirmed this pattern, suggesting that bilingual autistic children continue to capitalize on both lan-
guages over time to support ToM development.

Keywords  autism, theory of mind, bilingualism, longitudinal study, language proficiency

Lay summary
This study explores how bilingual children use their stronger and weaker languages to understand emotions, desires, and beliefs 
in themselves and others (Theory of Mind). Overall, 137 White, bilingual typically developing (45% boys) and 107 White, bilingual 
autistic children (78% boys) aged 6 to 12 were evaluated, and 20% were reevaluated 1 year later. Theory of Mind improved with 
age for typically developing and autistic children, although the former outperformed the latter. Only in autistic children were 
stronger and weaker languages linked to better Theory of Mind. At follow-up a year later, the same pattern emerged, suggesting 
that bilingual autistic children continue to benefit from both languages over time, using them to support social and emotional 
growth.

D
ow

nloaded from
 https://academ

ic.oup.com
/chidev/advance-article/doi/10.1093/chidev/aacag092/8676624 by guest on 22 July 2026

https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0009-3033-1760
https://orcid.org/0000-0003-3837-8351
https://orcid.org/0000-0003-3770-2551
https://orcid.org/0000-0003-1883-5703
mailto:yulia.zuban@unifr.ch
mailto:yulia.zuban@ling.uni-stuttgart.de
mailto:yulia.zuban@ling.uni-stuttgart.de


Child Development, 2026, Volume 00, Issue 002

domains, including executive functions (EFs) (Bialystok, 2011) 
and ToM (Schroeder, 2018), shedding light on the broader cogni-
tive implications of bilingual experience. Executive functions 
encompass advanced cognitive control processes responsible for 
regulating goal-directed thinking, emotional responses, and 
behavioral actions (Diamond, 2013). While numerous studies 
have linked bilingualism to cognitive benefits in TD children (see a 
meta-analysis by Gunnerud et  al., 2020), other studies have 
reported null results (Lowe et al., 2021).

The link between bilingualism and ToM is crucial for clinical 
populations, such as those diagnosed with autism spectrum dis-
order, since autistic children, being a heterogeneous group, are 
often reported to struggle with ToM (Yirmiya et al., 1998) or to dif-
fer in ToM from TD populations despite being able to represent 
mental states (Long et al., 2025). Autism spectrum disorder (ASD), 
one of the most widespread neurodevelopmental disorders today 
(Zeidan et  al., 2022), typically affects social communication 
(American Psychiatric Association, 2022), potentially yielding 
delays and deficits in language development (Silleresi, 2023). 
Parents of autistic children are reportedly cautioned against bilin-
gual upbringing, as it is believed that exposure to multiple lan-
guages may intensify certain challenges associated with ASD 
(Beauchamp & MacLeod, 2017; Hampton et  al., 2017). Recent 
empirical research indicates that bilingual autistic children do not 
experience heightened language delays (Giovannoli et al., 2020). 
Additionally, avoiding bilingualism can negatively impact family 
bonding and overall well-being, issues that could be mitigated by 
maintaining bilingual exposure (Yu, 2013). Therefore, expanding 
the empirical understanding of bilingualism in this population is 
essential to support the autism community in making evi-
dence-based decisions regarding multilingualism (Beauchamp & 
MacLeod, 2017).

Research on the association between bilingualism and ToM in 
TD children reports that bilingual children outperform their 
monolingual peers (Baumeister et  al., 2025; Schroeder, 2018). 
Research on bilingualism and ToM in autistic children is limited. 
Some studies report on the bilingual advantage of autistic chil-
dren in first-order (i.e., the ability to understand that others can 
hold incorrect beliefs about real-world situations) and second-or-
der ToM tasks (i.e., the ability to understand that one person can 
hold a mistaken belief about another person’s belief) (Andreou 
et al., 2020; Peristeri et al., 2024, 2021a, 2021b; Perner & Wimmer, 
1985). However, there is also evidence that bilingual autistic chil-
dren perform similarly to their monolingual peers on these tasks 
(Meir & Novogrodsky, 2019).

Reviews of existing behavioral ToM assessment tools (Beaudoin 
et al., 2020; Quesque & Rossetti, 2020) highlight significant chal-
lenges in reliably evaluating ToM in children. For instance, many 
assessments place heavy cognitive and verbal demands on chil-
dren, making them particularly difficult for those with ASD. 
Additionally, existing ToM measures vary greatly in length, relia-
bility, and feasibility: while shorter tasks often lack reliability, 
longer tasks present practical constraints. Finally, behavioral ToM 
tasks are limited in capturing ToM skills in everyday life, under-
scoring the need for more comprehensive and ecologically valid 
assessment approaches. As a supplementary assessment tool, 
parental questionnaires have been designed to evaluate a wider 
spectrum of ToM skills in everyday life. The current study is one of 
a few existing studies to examine the informant-based ToM ques-
tionnaire ToMI-2 (Hutchins et al., 2012), providing insights beyond 

behavioral experimental tasks. Importantly, the ToMI-2 demon-
strates strong psychometric properties, including high internal 
consistency and excellent test-retest reliability (internal consist-
ency, Cronbach’s α = .98; test-retest reliability, M = 27.5; SD = 19.4; 
r = .89, p < .001) (Hutchins et  al., 2012, p. 331). The ToMI-2 also 
effectively distinguishes between children based on age and 
developmental status (ASD vs. TD; Baumeister et al., 2024). Scores 
on the ToMI-2 correlate with performance on traditional ToM task 
batteries, supporting its construct validity (Hutchins et al., 2012).

Recent theoretical work has underscored the limits of many 
existing ToM measures for drawing inferences about underlying 
cognitive mechanisms in autism (Long et al., 2025). In this context, 
the present study contributes to the growing, yet still limited, 
body of research on autism and bilingualism by investigating how 
the degree of proficiency (i.e., higher or lower) in two languages 
correlates with ToM in daily life in bilingual autistic and TD chil-
dren. ToM in daily life is measured through the parental question-
naire ToMI-2, a validated assessment tool that is widely used for 
TD as well as autistic populations at various ages across several 
languages (Chen et al., 2023; Hutchins et al., 2012). Language pro-
ficiency in two languages is measured through the detailed paren-
tal questionnaire Quantifying Bilingual Experience (De Cat et al., 
2023). Further, the study is the first to investigate the correlation 
between proficiency in a bilingual’s stronger and weaker lan-
guages and questionnaire-based ToM at two time points, assess-
ing a subset of participants approximately 1 year later. The 
secondary goal of this work is thus to determine whether the links 
observed in the initial testing hold true in the follow-up 
assessment.

Theory of mind and language in typically 
developing and autistic children

Theory of Mind refers to a set of interrelated abilities central to 
understanding and navigating the social world. First, it entails rec-
ognizing that others possess mental states such as thoughts, 
beliefs, desires, intentions, and emotions that differ from one’s 
own (Baron-Cohen, 1995). This diversity highlights ToM as a multi-
faceted construct rather than a unitary ability (Tager-Flusberg, 
2000). Individuals with strong ToM skills tend to excel in social 
communication, enabling them to build and maintain interper-
sonal relationships and function effectively in social contexts 
(Astington et al., 2002).

Typically developing children begin to distinguish between 
mental states and physical reality by age two, recognizing that 
people feel happy when desires are fulfilled and sad when they are 
not (Astington & Jenkins, 1999). By age 3, TD children begin to 
understand diverse beliefs and demonstrate competence in knowl-
edge access tasks. Between ages 4 and 5, basic ToM abilities con-
solidate, enabling success in first-order false belief tasks. They also 
begin to understand the emotional consequences of beliefs, typi-
cally mastering related tasks between ages 5 and 6 (Wellman & Liu, 
2004). At around 6 or 7, TD children start comprehending complex 
mental states such as understanding that an individual may attrib-
ute a false belief to another person, which itself may be inaccurate 
(Astington et al., 2002). These skills continue to mature into ado-
lescence, supporting empathy, perspective-taking, and social rea-
soning, as shown in a meta-analysis by Qiu et al. (2024). Autistic 
children often show delays or impairments in ToM development 
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(Baron-Cohen, 1995). Many struggle with tasks that require under-
standing others’ beliefs, intentions, or emotions, even when 
matched with TD peers on age or IQ (Baumeister et al., 2024).

Studies have consistently shown that EFs and first language 
development play a crucial role in the emergence and refinement 
of ToM in children (Pellicano, 2007; Schaeffer et al., 2021). Some 
research suggests that the development of ToM is contingent on 
EF abilities (Pellicano, 2010), whereas others contend that acquir-
ing ToM skills comes first and may support the development of 
EFs (Perner & Lang, 1999).

Linguistic abilities such as lexical, grammatical, and syntactic 
skills were found to be important for ToM reasoning in monolin-
gual TD and autistic children (De Villiers & Pyers, 2002; Durrleman 
et al., 2016; Farrar & Maag, 2002; Tager-Flusberg & Joseph, 2005). 
As for bilingual children, while some research also postulates a 
link between the first acquired language (L1) and ToM perfor-
mance in TD (Białecka et al., 2024; Gordon, 2016) and autistic chil-
dren (Peristeri et  al., 2024), there is also evidence that 
metalinguistic awareness of bilinguals plays a primary role in ToM 
performance beyond their L1 language knowledge (Diaz & Farrar, 
2018).

Theory of mind: behavioral tasks vs. 
informant questionnaires
While a great bulk of studies has measured ToM through various 
behavioral tasks, parent-based questionnaires were used less fre-
quently, as shown in five current systematic reviews of ToM meas-
ures by Baumeister et al. (2024). One key challenge of measuring 
ToM through behavioral tasks is the disparity between the con-
ceptualizations of ToM, encompassing constructs such as desires, 
beliefs, and emotions, as well as the limited scope of the tasks 
used to measure it, which may undermine the validity of score 
interpretations (Beaudoin et al., 2020). Further, numerous assess-
ments are noted to impose substantial cognitive and linguistic 
demands on children, posing challenges for those on the autistic 
spectrum displaying cognitive or linguistic delays (Fu et al., 2023). 
Also, many behavioral ToM measures lack strong psychometric 
foundations, with only a limited number demonstrating accept-
able levels of internal consistency (i.e., the degree to which differ-
ent components within ToM tasks consistently assess the same 
construct), inter-rater reliability (i.e., the extent to which different 
observers produce similar scores for the same behavior), or crite-
rion validity (i.e., how well a measure correlates with an estab-
lished standard) (Ziatabar Ahmadi et al., 2015). Finally, behavioral 
ToM tasks performed in laboratory settings fall short in capturing 
how ToM skills are applied in everyday social contexts (Baumeister 
et al., 2024). Consequently, parental questionnaires have emerged 
as complementary tools for gauging a wider spectrum of ToM as it 
manifests in everyday life.

Parental questionnaires have been used together with behavio-
ral tasks by several studies to measure ToM abilities in children. 
For instance, Mazzone and Nader-Grosbois (2016) examined how 
parents’ reactions to their children’s emotions relate to ToM abili-
ties. Using questionnaires completed by 175 parents, they found 
that supportive maternal reactions to positive emotions were 
positively associated with children’s ToM emotions and ToM 
thinking, while non-supportive reactions to negative emotions 
were linked to lower ToM performance.

Further, Houssa et al. (2013) investigated how short-term train-
ing in social cognition affects preschoolers’ development of ToM 
and Social Information Processing (SIP) skills. Pre- and post-tests 
assessed emotion recognition, ToM, and social problem-solving. 
Parents completed the ToMI and a social adjustment scale while 
teachers filled out a personality questionnaire and the Child 
Behavior Checklist. At pretest, higher ToMI scores were positively 
correlated with better performance on direct ToM and social cog-
nition tasks. This suggests that parents’ perceptions of their chil-
dren’s ToM abilities aligned with objective measures. Also, 
children with stronger social cognition skills (as measured by ToM 
and SIP tasks) were rated by teachers as having better social 
adjustment and fewer externalizing behaviors (e.g., aggression, 
impulsiveness).

Although there are some limitations to using questionnaires in 
research, such as potential bias related to accuracy or trustworthi-
ness (Zhang & Aryadoust, 2022), parental questionnaires have 
nonetheless proven to be a useful tool for atypical populations 
such as autistic children. For instance, parental assessments ena-
ble the evaluation of a wider range of constructs, providing a more 
comprehensive overview of children’s ToM abilities in everyday 
settings.

Theory of mind and bilingualism in 
typically developing and autistic children
Studies on the link between bilingualism and ToM in TD children 
generally report that bilingual children outperform monolingual 
peers (Schroeder, 2018). That may be due to various reasons such 
as greater metalinguistic awareness (Doherty, 2000) or better 
executive control abilities compared to monolingual speakers 
(Bialystok, 2011). A meta-analysis by Schroeder (2018) investi-
gated whether bilingual children outperformed monolingual 
peers on ToM tasks. The initial data analysis of 16 studies involv-
ing 1,283 children revealed a small but statistically significant 
bilingual advantage in ToM. Further, a secondary data analysis 
was conducted using a subset of eight studies in which differences 
in language abilities between bilingual and monolingual children 
were controlled. This follow-up analysis aimed to isolate the 
effect of bilingualism itself on ToM performance, independent of 
disparities in language proficiency. Notably, the results of the sec-
ondary analysis indicated a stronger correlation between bilin-
gualism and ToM compared to the initial analysis.

A scoping review by Baumeister et  al. (2025) summarized 37 
studies that investigated the relation between bilingualism and 
ToM. Most of the reviewed studies investigated TD children, while 
only four studies looked at autistic children. Further, most studies 
compared monolingual speakers vs. bilingual speakers on a cate-
gorical basis, namely with a bilingual criterion predetermined 
before the study.

The results for TD children were mixed: about half of the studies 
found that bilingual children outperformed their monolingual 
peers; around 20% of the studies showed that monolingual and 
bilingual children did not differ from each other; approximately 
25% of the studies reported mixed results depending on the exact 
ToM task (e.g., first- or second-order ToM); and only one study 
found a negative relation between bilingualism and ToM. Out of 
the four studies investigating the link between bilingualism and 
ToM in autistic children, three found a bilingual advantage 
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(Andreou et al., 2020; Peristeri et al., 2021a, 2021b) while one study 
reports no differences between bilingual and monolingual autistic 
children (Meir & Novogrodsky, 2019). However, there are also other 
studies on bilingualism and ToM in autistic children which were 
not mentioned in this review, revealing that bilingual autistic chil-
dren outperform their monolingual peers (Baldimtsi et  al., 2020; 
Peristeri et al., 2024). Additionally, most of the studies that found a 
positive correlation between bilingualism and ToM in TD children 
investigated children in the age range between 3 and 6 years old 
performing ToM behavioral tasks (Baumeister et al., 2025).

Studies that showed a positive relation between bilingualism 
and ToM compared monolingual to bilingual speakers using differ-
ent bilingual predictors. For instance, some studies included the 
use of a weaker language and the amount or richness of exposure 
to it, while other studies investigated proficiency in the weaker lan-
guage or the age of first exposure, as shown in a scoping review by 
Feng et  al. (2024). Importantly, studies that found positive out-
comes between bilingualism and ToM often examined participants 
with significant language exposure (Baumeister et  al., 2025; 
Ricciardelli, 1992). This is important since some research shows 
that children must reach a certain level of proficiency in both lan-
guages to show cognitive advantages over their monolingual 
peers, as predicted by the Threshold Hypothesis (Cummins, 1976).

Among various bilingual variables, proficiency in the second 
language (L2) has been found to be a robust predictor of better 
performance on EFs, such as cognitive control, conflict monitor-
ing (Xie, 2018) and cognitive flexibility (Yang et al., 2021) as well as 
on ToM tasks (Białecka et  al., 2024; Gordon, 2016). One of the 
recent studies by Białecka et al. (2024) investigated the associa-
tion between proficiency in sequentially first acquired language 
(L1), different bilingual predictors and ToM that was assessed 
through various tasks (e.g., first-order false-belief tasks, sec-
ond-order false-belief, understanding of deception, ambiguity, 
and surprise). Participants were TD Polish-English bilingual 
migrant children residing in the UK and Polish monolingual chil-
dren aged 4 to 6. The bilingual predictors examined were notably 
L2 proficiency in English, L2 length of exposure, cumulative lan-
guage exposure to L1 Polish, and cumulative language exposure to 
L2. The study found that L1 proficiency and age were significant 
predictors of ToM accuracy for both monolingual (L1 English) and 
bilingual children (L1 Polish). Further, L1 proficiency was impor-
tant for monolingual children when they provided justification for 
ToM answers (i.e., children had to explain why they answered the 
way they did). Interestingly, among bilingual children, both their 
L1 and L2 proficiency emerged as significant predictors of the jus-
tification index even though the task did not require the children 
to use their L2 English. Other bilingual predictors did not play a 
role for the accuracy or the justification index of ToM. Finally, 
although bilingual and monolingual children behaved alike 
regarding accuracy in ToM tasks, bilingual children performed 
better than their monolingual peers when they provided justifica-
tion for ToM answers.

Zooming further into the link between language proficiency 
and ToM, Białecka et al. (2024) summarized the results of 13 stud-
ies on TD children which investigated the correlation between lan-
guage proficiency (L1, L2 or both) and ToM, reporting a bilingual 
advantage in most of these studies (N = 8). In most of all the other 
studies that did not find a bilingual advantage, language abilities 
of monolinguals were higher than those of bilinguals. Overall, a 
ToM advantage was evident when language abilities were fully 

controlled, or when bilingual participants had L2 proficiency com-
parable to or greater than that of monolinguals—particularly 
when the testing was conducted in L2.

The correlation between language proficiency and ToM across 
two languages of autistic children is unknown. The existing pub-
lished studies that examined the link between bilingualism and 
ToM in autism considered the following bilingual predictors: cur-
rent language use quantified as a number of speakers interacting 
with the child (Andreou et al., 2020), language preference in every-
day life with family members and friends (Peristeri et al., 2021a), 
proficiency in L1 (Peristeri et al., 2021b, 2024), age of onset of bilin-
gualism, length of exposure (months), and current exposure to the 
dominant language (Meir & Novogrodsky, 2019). Finally, other 
studies did not examine specific variables, since bilinguals were 
defined as speakers that were simply exposed to another lan-
guage since birth (Baldimtsi et al., 2020).

Longitudinal studies on bilingualism and ToM in TD and autistic 
children are scarce. There is evidence that monolingual 3–4 years 
old TD children showed a significant improvement in their ToM 
performance between the first and the second testing point, while 
bilingual children did not show such improvement over time 
(Goetz, 2003). Further, bilingual children outperformed their 
monolingual peers on ToM performance at the first testing point 
but not at the second one. It has to be noted, though, that there 
was only a 1-week interval between the two testing sessions in the 
study by Goetz (2003). Therefore, this study examined short-term 
effects of bilingualism on ToM, leaving the question of long-term 
effects open. Research also found that metalinguistic awareness, 
rather than language knowledge (indexed as L1 or L2 proficiency) 
was a predictor of ToM performance in bilingual children at the 
second testing time point (Diaz & Farrar, 2018). The children were 
first tested at around age of 4 and approximately 1 year later. The 
only longitudinal study examining the relation between bilingual-
ism and ToM in autistic children known to the authors is the one 
by Peristeri et al. (2024), which examined the link between bilin-
gualism and the first- and second-order ToM skills of monolingual 
and bilingual autistic children at three points, namely at ages 6, 9, 
and 12. The findings indicate that bilingualism was associated 
with second-order ToM abilities in autistic children beyond the 
age of 9, with this advantage largely attributable to their expres-
sive vocabulary in the societal language and intelligence.

Taken together, the reviewed accounts suggest that bilinguals’ 
language skills (e.g., metalinguistic awareness, expressive vocab-
ulary, and the use of language as an explicit support for social rea-
soning) facilitate ToM, thereby motivating the focus on language 
proficiency as the key predictor in the present study.

The present study
The current study aims to address gaps in the literature by exam-
ining how the language of higher proficiency and the language of 
lower proficiency correlate with ToM development in TD and 
autistic children over time. The current study is the first longitudi-
nal study on the link between bilingualism and daily-life ToM 
skills. Furthermore, the current study solely focuses on bilingual 
speakers, since it seeks to determine whether the amount of pro-
ficiency in two languages matters for ToM.

The study is confirmatory oriented (language proficiency and 
ToM was investigated for TD children) with exploratory extensions 
(i.e., no previous longitudinal studies on proficiency in two 

D
ow

nloaded from
 https://academ

ic.oup.com
/chidev/advance-article/doi/10.1093/chidev/aacag092/8676624 by guest on 22 July 2026



Child Development, 2026, Volume 00, Issue 00 5

languages and questionnaire-based ToM in autistic children). It 
aims at answering the following research questions (RQs): RQ1: 
What is the link between the language of higher proficiency (LHP), 
the language of lower proficiency (LLP) and questionnaire-based 
ToM in bilingual autistic and TD children? Hypothesis 1: Higher 
proficiency in both languages will be associated with better ToM 
performance in both autistic and TD bilingual children, following 
previous research in autistic (Baumeister et al., 2025) and TD chil-
dren (Baumeister et al., 2025; Białecka et al., 2024). RQ2: Do the 
associations between LHP, LLP, and questionnaire-based ToM 
hold at the second testing time point (T2) a year later? Since there 
are no previous longitudinal studies that examine proficiency in 
two languages and ToM in TD and autistic children over time, this 
question remains to be explored in the current study. Therefore, 
we refrain from formulating specific hypotheses for this research 
question.

Method
Participants
The overall sample for the current study at the first testing point 
(further T1) consists of 244 bilingual, White children: 137 TD chil-
dren (mean age in years = 9.2, range: 6.1–11.9) and 107 autistic 
children (mean age in years = 9.1, range: 6.1–12.0). The T1 dataset 
stems from a larger dataset from a previous cross-sectional study 
(Baumeister et al., 2026). A subset of the participants was tested 
approximately 1 year later. The sample for the second testing 
point (further T2) consists of 49 children: 28 TD children (mean 
age in years at T1 = 9.1, range: 6.1–11.5; mean age in years at 
T2 = 10.2, range: 7.1–12.6) and 21 autistic children (mean age in 
years at T1 = 9.2, range: 6.3–11.6; mean age in years at T2 = 10.1, 
range: 7.5–12.6). The children in the subset tested at T2 were all 
the children who agreed to participate in the study the second 
time. Furthermore, children were required to be bilingual with 
measurable proficiency in two languages, to fall within the speci-
fied age range, and (for the autistic group) to have a prior clinical 
diagnosis reported by caregivers. The data collection (T1/T2) took 
place from January 2023 to December 2024.

Children were diagnosed with ASD by a certified clinician, sup-
ported by either the Autism Diagnostic Observation Schedule-2nd 
Edition (ADOS-2) (Lord et al., 2012) or another standardized ASD 
diagnosis tool such as the Autism Diagnostic Interview-Revised 
(Lord et al., 1994). The diagnoses were provided by the parents. 
According to caregivers, typically developing children did not 
have a history of developmental disorders or language or cogni-
tive delays. Although every parent confirmed that their child had 
an official diagnosis, not every parent provided an official docu-
ment due to some privacy issues. Parents further filled out a 
Social Communication Questionnaire (SCQ) that is a widely used 
screening tool for identifying symptoms of ASD (Rutter et  al., 
2003). A score of 15 or higher suggests that an individual may be 
on the autism spectrum and should receive a full diagnostic eval-
uation. We are aware that these cutoffs are guidelines and not 
diagnostic. However, the SCQ scores are nevertheless informative 
since they provide an indication of autism severity. Autistic chil-
dren in our overall data set had an average SCQ score of 19.2, 
while TD children had an average score of 4.8. TD children showed 
low SCQ scores below screening thresholds, reducing the risk of 
undiagnosed autism.

Prior to testing, parents provided their written consent to allow 
their children to participate in the study. All participants received 
gift cards as a means of compensation for their time and invest-
ment in the study. Socioeconomic status (SES) was determined 
based on the highest educational attainment of a primary car-
egiver, rated on a 5-point scale ranging from 1 (no education 
beyond primary school) to 5 (university-level education) (Hauser 
& Warren, 1997). SES values in our overall sample were generally 
high (between 4 and 5), suggesting that the sample predomi-
nantly came from households with substantial formal education.

Participants were recruited in different countries (i.e., 
Switzerland, France, Canada, Scotland, Spain, the USA, and 
Germany) through various channels such as autism associations, 
schools, social networks (Facebook), speech and language thera-
pists, and the official US recruitment platform “BuildClinical.” 
Such multi-channel and international recruitment strategy 
allowed us to examine children with diverse language back-
grounds and language proficiencies. Although such cross-country 
recruitment can introduce further variability due to differences in 
diagnostic practices and prevalence rates, we applied consistent 
inclusion criteria across sites and verified diagnoses using stand-
ardized measures where available.

In this study, we present the data of the participants who were 
to some extent proficient in the two languages. The study deliber-
ately does not refer to the two languages of children as L1 or L2 
due to a heterogeneous data sample. Some children in our data 
set acquired their L1 which was also the societal language (mainly 
French, German, Spanish, or English), and they first started learn-
ing their L2 language in the formal settings in school. However, 
the first language of some other children was their home language 
and not the language of the larger society. These children are typ-
ically classified as heritage speakers, whose language dominance 
and proficiency often shifts toward the societal language with the 
start of schooling. Heritage speakers vary widely in their profi-
ciency, i.e., some are fluent in their home language, while others 
may only understand it passively. Their home language input is 
usually informal and family based, whereas the societal language 
dominates formal and educational contexts (Wiese et al., 2025). 
Further, since our participants were aged 6 to 12 (mean age 9), it is 
likely that exposure to and dominance in the home language was 
declining, while the societal language was becoming increasingly 
dominant. Given these facts, labeling a home language of children 
as their L1 would not accurately reflect their current language pro-
ficiency in that language and would not be comparable to other 
children who acquired their L1 that was also a societal language 
and who did not experience diminishing input in that language. 
Therefore, to better reflect our diverse sample, we adopted an 
approach that describes two languages of children as more or less 
proficient rather than L1 and L2.

According to the Quantifying Bilingual Experience question-
naires that were filled out by children’s parents, there was a wide 
range of LHP (13 languages) in the overall data set. The most fre-
quent languages were French, German, Spanish, and English 
comprising around 80% of the LHP in the TD group and up to 93% 
in autistic group. The range of LLP in the full data set was even 
wider than that of LHP (34 languages), and English, Spanish, 
German, French, Catalan, and Italian were the most widespread 
LLP in our data set comprising around 70% of all LLP (see Online 
Material Table 1 for an overview of the diversity of LHP and LLP). 
Further, 26% of children (N = 63) acquired their LHP as their 
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sequentially first language, 32% of children (N = 78) acquired their 
LHP as their sequentially second language while 42% of children 
(N = 103) acquired their LHP as their sequentially first language 
but they also started simultaneously acquiring another language 
since birth at home.

Additionally, we analyzed non-verbal IQ of those participants 
who completed the test (i.e., 113 TD children and 82 autistic chil-
dren) (Ravens-2; Raven et al., 2018). Both groups of children in the 
overall data set had average IQ scores (mean IQ for autistic chil-
dren: 93.5; TD children: 100). An overview of participant character-
istics in the overall data set is given in Table 1.

Since the subset of children tested at T2 (N = 49) was much 
smaller than the one that included all children tested at T1 (N = 244) 
it is important to present the participants’ characteristics to see 
whether a small subset considerably differs from the children that 
were not tested at T2 but were tested at T1 only (N = 195). Overall, 
the smaller sample tested at T2 was quite similar to the participants 
who were only tested at T1. Specifically, the subgroup of partici-
pants at T2 and those not tested at T2 come from households with 
generally high SES (between 4 and 5), both samples have average 
IQ values in the range of 90.5–101, SCQ scores for TD children are 
below 5 and in the range of 17.9–19.5 for autistic children. The most 
frequently spoken LHP are also French, German, Spanish, and 
English for both data sets (see a detailed description in Table 2).

Since the subset of participants at T2 is considerably smaller 
than that tested at T1, performing the analysis only on this small 
subset would yield a result that may not generalize well to the 
complete data. Therefore, the current study will present the data 
of the overall set of participants available at T1 as well as those 
tested at T2. An overview of participant characteristics at T2 is 
given in Table 2.

Materials
Quantifying Bilingual Experience questionnaire
To quantify the bilingual experience of the participants, their par-
ents filled out the online Quantifying Bilingual Experience (Q-BEx) 
questionnaire (De Cat et  al., 2023). Parental questionnaires are 
reported to reliably predict the input and experience of bilingual 
speakers, as seen in a review of 39 studies by Paradis (2017). The 
Q-BEx questionnaire is comprised of different modules that aim 
to elicit background information as well as information on lan-
guage exposure and use, language proficiency, richness of lin-
guistic experience, attitudes and satisfaction with child’s 
language, and language mixing. Caregivers required approxi-
mately 1 hour to finish the questionnaire. Most of the caregivers 
filled the Q-BEx out only once, at T1, but a few of them filled it out 
at T2 as well, when caregivers indicated a change in the linguistic 
environment of the child (e.g., the family moved abroad, the 
child was exposed to a new language at school, etc.) that resulted 
in a change of proficiency in any of their languages. Out of 49 chil-
dren tested in this study at T2, 28 caregivers filled the Q-BEx out 
at T2 as well.

In this study, we concentrate on the data from background 
information and proficiency modules. Language proficiency was 
calculated as a composite score that was comprised of four ques-
tions that assessed participants’ proficiency in speaking, under-
standing, writing, and reading in each language to which the child 
was exposed (e.g., “how well can your child [speak] in [lan-
guage]?”). Each domain was rated on a 4-point Likert scale 
(“hardly at all” to “very well”), further converted to scores from 
minimum 0 to maximum 3. The relative average proficiency score 
was calculated by averaging the scores from all four domains and 
dividing that score by 3 since that was the maximum rated profi-
ciency. Each participant received one relative proficiency score in 
the range from 0 till 1, where the closer the number is to 1, the 
higher the rated proficiency for that language. Some children 
were quite balanced regarding their current proficiency in their 
LHP and LLP. Specifically, 15% of children in our data had either 
the same level of proficiency in both languages or they were simi-
larly proficient in both languages, with less than a 10% difference 
between them. In these cases, the LHP was determined based on 
the country or specific region of testing (e.g., French for children 
tested in France; German for those tested in the German-speaking 
regions of Switzerland). Overall, TD children had higher profi-
ciency than autistic children in both their LHP and LLP. As for the 
28 children who had a proficiency change in their LHP or LLP, both 
TD and autistic children had an increase of their LLP by T2. As for 
the LHP, while autistic children showed an increase of proficiency, 
TD children showed a very slight negative change in their profi-
ciency. Proficiency change was considered when the values for 
LHP or LLP at T2 changed compared to the values at T1.

The Q-BEx enabled us to estimate LHP and LLP in children 
across a wide range of languages, which would not be feasible 
with a test targeting a single language (e.g., testing lexicon). An 
overview of relative language proficiency scores in LHP and LLP 
across two time points is given in Table 2.

Theory of mind inventory 2 (ToMI-2)
The Theory of Mind Inventory-2 (ToMI-2) (Hutchins et al., 2012) is 
a parent-report questionnaire that assesses children’s abilities of 
ToM in everyday life situations. ToMI-2 is a validated assessment 

Table 1  Participants’ biographic characteristics: all participants tested 
at T1.

All participants tested at T1

ASD TD

(N = 107) (N = 137)

Age (years) 9.09 (1.68)
[6.05–11.97]

9.17 (1.69)
[6.07–11.93]

Sex (at birth)
  Female N (proportion) 24 (22.4%) 74 (54.0%)
  Male N (proportion) 83 (77.6%) 62 (45.3%)
  Prefer-not-to-specify 0 (0%) 1 (0.7%)
SES 4.18 (0.98)

[1.00–5.00]
4.68 (0.71)
[2.00–5.00]

IQ 93.52 (13.89)
[66.00–128.00]

99.98 (12.69)
[71.00–129.00]

SCQ score 19.20 (7.07)
[1.00–34.00]

4.80 (3.52)
[0.00–23.00]

LHP 0.73 (0.22)
[0.17–1.00]

0.89 (0.14)
[0.33–1.00]

LLP 0.49 (0.25)
[0.08–1.00]

0.63 (0.21)
[0.08–1.00]

Note. LHP = Language of higher proficiency; LLP = Language of lower profi-
ciency; SCQ = Social Communication Questionnaire; SES = socioeconomic 
status.
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tool that is used for TD as well as autistic populations at various 
ages. The main strengths of ToMI-2 lie in its ability to tap into real-
world every day naturalistic scenarios and in its ability to reduce 
high load on language and EFs typical for task-based ToM assess-
ments. These strengths of ToMI-2 make it particularly suitable for 
autistic populations who may not perform reliably on structural 
behavioral tasks (Chen et al., 2023 for a successful implementa-
tion of ToMI-2 in autism), as well as for younger children and par-
ticipants with heterogeneous language profiles.

The ToMI-2 is comprised of 60 statements addressing the child’s 
ToM abilities in everyday life (e.g., “My child is able to put himself or 
herself in other people’s shoes and understand how they feel” or 
“My child knows how to make up stories to get what he or she 
wants”). Caregivers were asked to assess to which extent each 
statement applies to their child on a continuum from “definitely 
not” to “definitely.” Each of the 60 ToMI-2 items was rated by car-
egivers on a 0–20 scale. For each subscale, the 20 item ratings 
were summed and divided by 20 to produce a subscale score 
ranging from 0 to 20. The overall ToMI-2 score was calculated by 
summing all 60 items and dividing by 60, yielding an overall score 
also ranging from 0 to 20. The higher the score, the more devel-
oped the child’s ToM skills.

The online platform Gorilla Experiment Builder was used to 
administer ToMI-2 (Anwyl-Irvine et  al., 2020). The ToMI-2 was 
administered in either English, French, German, Italian or Spanish. 
Further, we corrected some items in the translations, as they con-
tained mistakes. All translations were published and can be found 
here: https://osf.​io/​r4s3c/​overview?view_only=067873d8f0d-
645f89dc683e33d24a03a. Three empirically derived ToMI sub-
scales (i.e., early, basic, and advanced) reflect a developmental 
progression in ToM development. The early subscale (e.g., emo-
tion and desire recognition) tests abilities that are achieved in 
infancy and toddlerhood and it corresponds to preschool tasks 
described by Wellman and Liu (2004). The basic subscale (e.g., 
false belief and perspective-taking) tests abilities that develop 
around and after 4 years of age, and it aligns with classic false 
belief tasks such as the Sally-Anne test (Baron-Cohen et al., 1985). 
The advanced subscale (e.g., sarcasm, irony, second-order beliefs) 
corresponds to abilities that emerge later in middle childhood 
and adolescence (from 7), and it maps onto later-developing abil-
ities studied by Perner and Wimmer (1985) (e.g., Ice Cream Truck 
Story task). Unlike studies that use single tasks at specific ages, 
ToMI-2 integrates these into a composite measure spanning early 
childhood through adolescence. ToMI-2 provides both composite 

Table 2  Participants’ biographic characteristics in the small data set.

Participants tested at 
T1 only

Participants tested at 
T1 and T2

ASD TD ASD TD

(N = 86) 
M (SD) [range]

(N = 109) 
M (SD) [range]

(N = 21) 
M (SD) [range]

(N = 28) 
M (SD) [range]

Age at T1 9.07 (1.68)
[6.05–11.97]

9.19 (1.70)
[6.09–11.93]

9.19 (1.68)
[6.33–11.62]

9.09 (1.66)
[6.07–11.54]

Age at T2 10.11 (1.70)
[7.46–12.65]

10.15 (1.66)
[7.12–12.59]

Sex (at birth)
  Female N (proportion) 19 (22.1%) 59 (54.1%) 5 (23.8%) 15 (53.6%)
  Male N (proportion) 67 (77.9%) 50 (45.9%) 16 (76.2%) 12 (42.8%)
  Prefer-not-to-specify 0 (0%) 0 (0%) 0 (0%) 1 (3.6%)
SES at T1 4.08 (1.00)

[1.00–5.00]
4.68 (0.67)
[2.00–5.00]

4.53 (0.84)
[2.00–5.00]

4.68 (0.85)
[2.00–5.00]

SES at T2 4.57 (0.81)
[2.00–5.00]

4.71 (0.81)
[2.00–5.00]

IQ at T1 94.44 (13.87)
[66.00–128.00]

99.68 (12.47)
[71.00–129.00]

90.47 (13.89)
[69.00–126.00]

101.04 (13.64)
[71.00–122.00]

IQ at T2 85.46 (9.16)
[69.00–99.00]

105.42 (14.63)
[76.00–150.00]

SCQ score at T1 19.51 (7.13)
[3.00–34.00]

4.91 (3.55)
[0.00–23.00]

17.90 (6.83)
[1.00–29.00]

4.36 (3.42)
[0.00–13.00]

LHP at T1 0.73 (0.23)
[0.17–1.00]

0.89 (0.14)
[0.33–1.00]

0.69 (0.22)
[0.33–1.00]

0.91 (0.14)
[0.50–1.00]

LHP at T2 0.72 (0.21)
[0.42–1.00]

0.90 (0.16)
[0.42–1.00]

LLP at T1 0.50 (0.26)
[0.08–1.00]

0.64 (0.22)
[0.08–1.00]

0.41 (0.19)
[0.08–0.75]

0.60 (0.18)
[0.25–0.92]

LLP at T2 0.47 (0.22)
[0.08–0.83]

0.74 (0.18)
[0.25–1.00]

Note. LHP = Language of higher proficiency; LLP = Language of lower proficiency; SCQ = Social Communication Questionnaire; SES = socioeconomic status.
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(across all three subscales) and subscale scores (a score per sub-
scale). This study examines composite ToMI-2 scores from three 
abovementioned subscales (average score of all ToMI-2 ques-
tions; minimum 0 to maximum 20).

Data analysis
The main goal of this study is to investigate relations between the 
two languages (LHP and LLP) and ToM in bilingual TD and autistic 
children, and to see whether the results at T1 hold longitudinally 
at T2 as well. To achieve this, a linear regression model was fit to 
all available T1 data, and performance (residuals of the predic-
tions and errors) of this very model was checked and compared 
between T1 and T2.

We considered using other statistical methods, but these were 
ruled out either because of not leveraging the complete data set, 
not fulfilling the statistical preconditions needed for the applica-
tion, difficulties related to the low number of samples, and/or dif-
ficulties regarding the model interpretation. The following options 
were considered for data analysis:

	 1.	 A single mixed effect model for all data: to perform statistical 
analysis on repeated measures, a linear mixed-effect model 
with a random effect for the participant could be used, mod-
elling T1 and T2 both. In the dataset, only a very small subset 
(20.1%) of the participants was available for a longitudinal 
analysis (49 participants tested at T1 and T2 vs. 244 partici-
pants tested at T1 only): therefore, most participants had only 
one single data point. There are no clear recommendations 
for cases like these with respect to choices regarding the ran-
dom effects structure, i.e., whether adding a random effect for 
participants with a single data point is prone to errors or not 
(it is possible if there is at least 30% of data with multiple data 
points (Bell et al., 2010), also pooling of these participants was 
considered, but that is not a real option as it will distort the 
results.

	 2.	 Analysis of only a small subset that had T1, T2 data: this would 
have meant losing a substantial proportion of the data from 
the first time point, resulting in model(s) not generalizing well 
to the larger dataset (overfit).

	 3.	 Leverage the T1 of data for determining priors for the T1-T2 in 
Bayesian modelling. Setting strong priors based on T1 would 
influence or limit the outcome of the T1-T2 modelling that 
adds only a little data.

After ruling out the alternative methods, we pursued the data 
analysis for the complete available dataset in a way that avoids 
overfitting, leverages the full data set, and allows us to manage 
the low number of samples at T2.

Step 1: linear modeling of the data at T1
For statistical analysis, the linear regression model (see Online 
Material, Table S2 for the exact model formula) was created in R 
for all the participants at T1 (R Core Team, 2020). The linear 
model models the average ToMI-2 scores as a function of group 
(TD or ASD) and age and includes two-way interactions of group 
with two predictors of the main focus in this study: LHP and 
LLP. The linear fixed effects were scaled by the R scale command. 
The by-participant individual ToMI-2 score is an average of all the 
questions in the ToMI-2 questionnaire. The individual ToMI-2 

questionnaire ratings have a special distribution: since the range 
is limited to 0–20, the scores of 0, 10 and 20 were frequently 
selected, especially saturated for many TD children at the maxi-
mum, therefore modelling the individual questions’ scores would 
be challenging. It was possible to model the average ToMI-2 score 
despite some limitations. An exploratory data analysis guided 
the selection of an age range in which sufficient data were availa-
ble, the ToMI score had not yet reached maximum saturation, 
and the contributing parameters exhibited a linear trend. This 
range was from 72 to 144 months. Model diagnostics with the 
DHARMa package via QQ plot of residuals and dispersion test 
revealed no significant issues with this model (Hartig, 2024). 
Correlation between LHP, LLP and multicollinearity were checked 
with the car (Fox & Weisberg, 2019) and mctest (Ullah et al., 2019) 
packages. The correlation between LHP and LLP was moderate 
for TD children (0.38), and it was strong for autistic children 
(0.65). Multicollinearity was not an issue in the model (values 
from 1.21 till 1.93). The R script and data file are available under: 
https://osf.​io/​psjue/​

Step 2: prediction of the data at T2
To evaluate if the linear model can predict T2 performance well, 
the following error rates were calculated and compared: the root 
mean square error (RMSE) of the model at T1 data of those partic-
ipants who had only a single time point; RMSE of the model at T1 
of those participants who participated in T2; RMSE of the model at 
T2 (see Online Material, Model performance at T2 vs T1 for the 
exact formula). Furthermore, the residuals of the model at T1 (all 
data) were compared to the residuals at T2 via a Wilcoxon rank 
sum test.

Results
RQ1: correlation between the language of 
higher proficiency, the language of lower 
proficiency, and ToMI-2 at T1
According to descriptive statistics, TD children in the overall data 
set showed quite high ToMI scores at T1 (mean score: 17.3, 
SD = 2.26). Further, not a single TD child was at ceiling while 
around 30% scored near ceiling (N = 42, scores from 19.05 to 
19.96). Autistic children showed ToMI scores that were lower than 
those of TD children (mean score: 11.3, SD = 3.8); not a single child 
one was at ceiling while one child scored near ceiling (i.e., 19.06).

The statistical model revealed that autistic children had signifi-
cantly lower average ToMI-2 scores than TD children (esti-
mate = −2.64, SE = 0.19, t = −13.72, p  < .001). Further, there was a 
main effect of age showing that age positively predicted ToMI-2 in 
both groups (estimate = 0.67, SE = 0.19, t = 3.51, p  < .001; see 
Figure 1 for the display of these main effects). A Type III ANOVA 
showed a significant group × LHP interaction (F = 6.08, p = .003), 
and a significant group × LLP interaction (F = 3.14, p = .045). 
Follow-up simple-slope analyses (emtrends) indicated that 
LHP positively predicted higher ToMI-2 scores in the autistic group 
(slope = 1.049, SE = 0.3, 95% CI [0.45, 1.65]) but not in the TD group 
(slope = −0.15, SE = 0.38, 95% CI [−0.9, 0.59]; see Figure 2). Further, 
LLP positively predicted higher ToMI-2 scores in the autistic group 
(slope = 0.81, SE = 0.33, 95% CI [0.16, 1.45]) but not in the TD group 
(slope = 0.13, SE = 0.28, 95% CI [−0.42, 0.68]; see Figure 3).

D
ow

nloaded from
 https://academ

ic.oup.com
/chidev/advance-article/doi/10.1093/chidev/aacag092/8676624 by guest on 22 July 2026

http://academic.oup.com/chidev/article-lookup/doi/10.1093/chidev/aacag092#supplementary-data
https://osf.io/psjue/
http://academic.oup.com/chidev/article-lookup/doi/10.1093/chidev/aacag092#supplementary-data


Child Development, 2026, Volume 00, Issue 00 9

Overall, the results of T1 revealed that TD children clearly out-
performed autistic children by showing significantly higher aver-
age ToMI-2 scores. Additionally, ToMI-2 scores improved with age 
for both groups. Further, LHP and LLP predicted higher ToMI-2 
scores for autistic but not for TD children. In the next step, the lin-
ear model presented above was tested for T2.

RQ2: associations between the language 
of higher proficiency, the language of 
lower proficiency, and ToMI-2 at T2
According to descriptive statistics, TD children who were tested at 
T2 showed high ToMI scores at T1 (mean score: 17.6, SD = 2.22) 
slightly improving at T2 (mean score: 17.7, SD = 2.33). Further, one 
child scored at ceiling at T2 while nine children scored near ceiling 
(i.e., 19.1–19.92). Autistic children showed ToMI scores that were 
lower than those of TD children at T1 (mean score: 12.1, SD = 4.11) 
and T2 (mean score: 13.2, SD = 3.95), but the former also demon-
strated a greater improvement in ToMI scores than the latter. Also, 
not a single autistic child was at ceiling at T2 while two children 
scored near ceiling (i.e., 19 and 19.04).

The residuals of the model at T1 (all data), compared to the 
residuals at T2 via a Wilcoxon rank sum test did not show a statis-
tically significant difference (W = 5302, p = .212). The RMSE and R2 
values were very similar (i.e., RMSE = 2.63 and R2 = 0.624 for par-
ticipants at T1 who only have T1 data; RMSE = 2.52 and R2 = 0.628 
for participants at T1 who have T1 and T2 data; RMSE = 2.59 and 
R2 = 0.538 for participants at T2 who have T1 and T2 data). Based 
on the RMSE and the comparison of the residuals, the model from 
T1 performed at T2 similarly to T1, indicating that the results of 
the linear regression model at T1 hold for T2 as well.

Discussion
The current study examined whether two languages of varying 
proficiency (i.e., LHP and LLP) correlate with daily-life ToM in bilin-
gual autistic and TD children. Children were between 6 and 12 
years of age at T1, and between 7 and 12.7 at T2. To our knowledge, 
it is the first longitudinal study that investigated ToM in daily life.

Our first research question focused on whether there was a link 
between LHP, LLP, and daily life ToM in TD children and autistic 
children at the first testing period. Our results only partially con-
firm Hypothesis 1, which predicted that higher proficiency in both 
languages would predict ToMI scores in both TD and autistic chil-
dren. The results of the study showed that proficiency in LHP and 
LLP did not correlate with ToM in TD children. However, profi-
ciency in LHP and LLP predicted ToMI-2 values of autistic children, 
demonstrating that higher proficiency of both languages was pos-
itively associated with higher ToMI-2 values.

The results of the current study contrast with the studies that 
found that LHP is crucial for ToM development, both for monolin-
gual (De Villiers & Pyers, 2002; Farrar & Maag, 2002) and bilingual 
TD children (Białecka et al., 2024; Gordon, 2016). The possible dis-
crepancy between the current study and the above-mentioned 
ones possibly lies in the age of children, their high ToMI scores, 
their high level of LHP, or the way language proficiency was meas-
ured. While the above-described studies examined younger TD 
children (i.e., preschoolers, ages around 3–5), the current study 
investigated TD children in the range from 6 until 12 years of age. 
TD children in our study showed high performance and low varia-
bility regarding their LHP (average of around and above 0.9 at T1, 
full and reduced data set, as well as at T2). Further, and very 

Figure 1  Associations between speaker group, age, and ToMI-2 scores in 
typically developing (TD) and autistic children (ASD). 

Figure 2  Associations between language of higher proficiency and 
ToMI-2 scores in typically developing (TD) and autistic children (ASD).

Figure 3  Associations between language of lower proficiency and ToMI-2 
scores in typically developing (TD) and autistic children (ASD).
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importantly, TD children in our data have already mastered their 
ToM to a high level reaching an average ToMI score above 17 at T1 
and slightly improving at T2 to nearly 18 leaving very little room 
for further improvement and potential language effects.

These results are generally similar to the ones by Durrleman 
et al. (2016); Lind and Bowler (2009), and Tager-Flusberg (2000), 
who examined a relation between ToM and language-related 
skills, operationalized through syntactic tasks. Durrleman et  al. 
(2016) found no association between non-verbal ToM and the 
understanding of complement clauses in TD children between 6.8 
and 15.8 years old, while such an association was found for autis-
tic children between 6.9 and 14.4 years of age. These findings also 
align with the study by Lind and Bowler (2009), who found an 
association between complement syntax competence and false 
belief task in autistic (mean age 10) but not in TD children of 9 
years of age. These findings are also in line with Tager-Flusberg 
(2000), who did not find a relation between complement syntax 
and a first-order belief task in TD older children, but did in autistic 
children. Finally, the absence of correlations between language 
and ToM in TD children may not reflect a true lack of observable 
growth effects per se, but rather limitations of the Q-BEx question-
naire, which relies on ordinal parental ratings to assess general 
language development instead of capturing more fine-grained 
linguistic abilities.

Furthermore, this study also found that autistic children pre-
sented generally lower ToM skills than their TD peers, inde-
pendently of their proficiency in two languages. This result is line 
with a number of studies on ToM in autism, notably showing that 
monolingual autistic children experience persistent ToM difficul-
ties and rely longer on language than TD peers (Durrleman et al., 
2016; Lind & Bowler, 2009; Tager-Flusberg & Joseph, 2005). For 
autistic children, language may serve as a helpful tool to over-
come challenges in ToM by using language as an internal verbal 
dialogue, suggesting that an explicit linguistic rehearsal may help 
them to orientate through ToM tasks (Durrleman et al., 2016). TD 
children, on the other hand, might not need such facilitation 
through language since in TD children ToM difficulties generally 
diminish at around age of five. Thus, the absence of the associa-
tion between the LHP and ToM in TD children in this study may be 
explained by their older age.

The older age of TD children might also explain the absence of 
the correlation between the LLP and ToMI-2 scores. Although some 
studies found a link between the LLP (that is referred to as L2 in 
some studies) and ToM, these studies examined younger children, 
typically preschoolers (Białecka et  al., 2024; Gordon, 2016). 
Therefore, it is possible that TD children in our study reached an 
age at which neither their LHP nor their LLP played a pivotal role 
any longer for ToM development. Importantly, the current study 
reports on the novel findings, namely a correlation between the 
LLP and ToMI-2 scores in autistic children showing that not only 
proficiency in the LHP but also in the LLP relates to the improve-
ment of ToM. Besides, not only the LHP and the LLP correlate with 
ToMI scores, but the LHP and the LLP showed a strong positive cor-
relation (0.65) in autistic children suggesting that strong skills in 
one language are closely linked to strong skills in another lan-
guage. This relation supports the developmental interdependence 
hypothesis (Cummins, 1979), which argues that proficiency in the 
LHP can positively influence proficiency in the LLP.

Furthermore, we conducted an exploratory analysis to examine 
whether the degree of dominance (i.e., the proficiency difference 

between the two languages) provides more explanatory power 
than absolute proficiency in each language. The results showed 
that it does not. Models based solely on dominance fit the data 
substantially worse than models that include absolute proficiency 
in each language. Moreover, the degree of dominance does not 
correlate with the ToMI scores in any of the speaker groups.

Further, we analyzed how strongly non-verbal IQ correlates with 
LHP and LLP in the autistic group. We found that IQ moderately 
correlates with both languages (LLP: 0.36, LHP: 0.45). This result 
implies that IQ explains some of the variation in language profi-
ciency, but not all. Other factors also play a role. In addition, IQ 
has very little effect on the ToMI scores and does not significantly 
improve the model fit, as shown in our exploratory analysis.

While many studies highlight the importance of linguistic ability 
for ToM development, evidence also suggests the reverse effect: 
ToM can shape language growth. Longitudinal work has shown 
bidirectional links, with earlier ToM predicting later language and 
vice versa (see a meta-analysis by Milligan et al., 2007). To address 
the direction of the effect we attempted to model the rate of 
change between T1 and T2 for LHP, LLP, and ToMI-scores based on 
the predictors at T1 to see whether T2 can be predicted and some 
conclusions regarding causation can be drawn. Unfortunately, the 
linear regression models did not fit the data well, failing model fit 
tests most probably due to a limited data set at T2 (i.e., we had 21 
autistic and 28 TD children tested at T2 and only half of them 
changed their language proficiency in the LHP or LLP). Therefore, 
it would be beneficial to have a greater data set to test the possi-
ble bidirectional links between ToM and language.

The results of this study regarding the relation between the LHP 
and ToM are in line with a longitudinal study by Peristeri et  al. 
(2024) who reported a strong association between proficiency (as 
indexed by expressive vocabulary) in the societal language, Greek, 
and second-order ToM in bilingual autistic children at the age 9 
and 12. However, it was unclear in that work whether there was 
any link between another language of bilingual children and ToM, 
since Peristeri et al. (2024) did not include language measures in a 
home language the children were exposed to since early child-
hood (i.e., Albanian). Therefore, the current study goes beyond 
Peristeri et al. (2024) by including the measures of proficiency in 
two of the children’s languages.

Our second research question focused on whether the associa-
tions between LHP, LLP, and ToM hold across time. The current 
study found that proficiency in both languages correlates with 
ToMI-2 scores in autistic children not only at the first testing point, 
but also 1 year later as well. Our findings reveal that autistic chil-
dren keep capitalizing on both languages over time. These results 
are relevant in light of the fact that parents of bilingual autistic 
children are sometimes advised against bilingual upbringing, due 
to fear that it could allegedly exacerbate challenges related to 
autism (Beauchamp & MacLeod, 2017; Hampton et al., 2017). The 
positive correlation between bilingualism and ToM in autistic chil-
dren over time suggests that such advice is unfounded. Also, this 
study expanded the empirical understanding of proficiency in two 
languages and ToM in autistic children, which is essential to the 
autism community in making evidence-based decisions regarding 
multilingualism (Beauchamp & MacLeod, 2017).

Finally, recent theoretical critiques have emphasized that many 
commonly used ToM measures are limited in the extent to which 
they can be taken to index underlying cognitive mechanisms in 
autism (Long et al., 2025). In light of this, the present findings are 
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best understood as characterizing associations between language 
proficiency and ToM as manifested in everyday social functioning, 
rather than as evidence bearing on specific mechanistic accounts. 
While future research should broaden longitudinal samples and 
integrate multiple approaches to assessing ToM, the present 
results nevertheless suggest that bilingual autistic children draw 
on both their stronger and weaker languages as stable resources 
for everyday mental state understanding over time.
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