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Theory-of-Mind development in educational
bilingualism: Identifying the strongest
predictors of performance and tracking them
over time

Gloria Chamorro1 , Vikki Janke2 and Inés de la Viña1

1Universidad Nacional de Educacion a Distancia, Spain and 2University of Kent, UK

Abstract

This longitudinal study monitored Theory-of-Mind development in monolingually raised but
bilingually educated Spanish children (age 5–6) with varied L2-English curricula (13%–83%) to
assess whether higher L2-exposure resulted in advantages on seven ToM concepts (emotion,
desires, belief, reference, moral-reasoning, lies, sarcasm). Attention (selective, switching, inhib-
ition) and a full suite of individual-difference effects were alsomonitored. GLMMs linked greater
L2-exposure to higher ToM accuracy, and although all three attention measures contributed to
ToM scores, the effect of selective attention was the strongest. L1-vocabulary and NVR routinely
predicted ToM scores, and girls surpassed boys on sarcasm.We conclude that bilingualism spurs
ToM development quickly and is not linked to L2-vocabulary at this stage. In addition, the fact
that L2-exposure and individual differences impacted cognitive, affective, and conative ToM
differentially supports an approach that analyses these components separately.

Highlights

• The impact of L2 exposure on ToM is visible after one academic year
• The impact of L2 exposure on ToM is independent of L2-vocabulary
• Selective attention, switching, and inhibition contribute variably to ToM
• L1-vocabulary and non-verbal reasoning are integral to ToM development
• Individual differences impact cognitive, affective, and conative ToM differentially

1. Introduction

The nature of the relationship between bilingualism and children’s social, cognitive, and
linguistic development continues to be debated. Whereas early literature (Ausubel et al., 1980;
Hakuta, 1986) warned that exposure to bilingualism might impede these skills, there is now
literature supporting bilingualism’s positive effects on cognition (Bialystok &Martin, 2004; Cape
et al., 2018; Costa et al., 2008; Genesee, 2004; Hernández et al., 2013) and literature that does not
(Antón et al., 2019; Branzi et al., 2016;Hernández et al., 2013; Paap&Greenberg, 2013; Paap et al.,
2015). Studies have become more precise about the cognitive skills that bilingualism might
enhance (Costa et al., 2009; Bialystok & Craik, 2010) and have discussed the intensity and type of
bilingual environment in which positive effects are more likely to materialize (Bialystok &
Magumuder, 1998; Carlson & Meltzoff, 2008; Hermanto et al., 2012; Kalashnikova & Mattock,
2014). Focus has also turned to the potential contributions of myriad variables present in this
group, such as socioeconomic status (SES), caregivers’ educational background, immigrant
status, first-language (L1) proficiency, and working memory (WM) (Chamorro & Janke, 2020;
Engel de Abreu et al., 2012; Hughes et al., 2005; Nguyen&Astington, 2014; Paap et al., 2015). Still
more recently, researchers have examined whether early-observed advantages continue longi-
tudinally (Chamorro & Janke, 2023; Chamorro et al., 2025; Dick et al., 2019; Nichols et al., 2020;
Rubio-Fernández & Glucksberg, 2012).

These questions extend to research on bilingual children’s social cognition – themain focus of
our study – in particular, their developing Theory-of-Mind (ToM) (Premack &Woodruff, 1978).
ToM refers to the ability to understand others’ beliefs, desires, and thoughts and to recognize that
these will influence their behavior (Wellman, 2018). As ToM tasks exploit conceptual
(constructing several representations) and executive-function (EF) skills (maintaining and
toggling between multiple representations and discarding one in favor of another), it is unsur-
prising that bilingualism might boost aspects of ToM too (Bialystok & Senman, 2004; Farhadian
et al., 2010; Goetz, 2003; Kovacs, 2009; Schroeder, 2018). Some studies have reported overlaps in
neurological activation in participants undertaking ToM and EF tasks (van derMeer et al., 2011),
warranting further comparisons between patterns of performance on these different batteries.
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There is, for example, research that points to EF having a positive
effect on ToM in monolinguals (Devine & Hughes, 2014; Doenyas
et al., 2018; Hughes & Devine, 2019), and work that has shown EF
development to predict ToM development but not vice versa
(Carlson et al., 2002), which might suggest that EF skills underpin
those utilized in ToM (Markovitch et al., 2015). However, the
overlap is not necessarily neat and may depend on the ToM task
administered (Schlaffke et al., 2015; Sebastian et al., 2012).

With respect to bilinguals, Huang et al. (2023) linked non-verbal
WM and cognitive flexibility – but not inhibitory control – to ToM
scores in Spanish-English children from low-income families. This
and other work have urged researchers to extend the breadth of
ToM tasks administered beyond the prototypical cognitive false-
belief (FB) tasks (Wellman, 2018) and to monitor the influence of
other variables, such as L1-proficiency, on ToM (Białecka et al.,
2024), a factor strongly associated with ToM in monolinguals
(de Villiers & de Villiers, 2014; Milligan et al., 2007).

In this longitudinal study, our primary question is whether
children with higher L2-exposure achieve higher ToM scores. We
respond to concerns over the heterogeneity in bilingual groups and
the call to utilize different ToM tasks by focusing on bilingually
educated children, whose access to bilingualism is restricted to
school, and by administering an extensive battery, which assesses
understanding of desires, emotions, beliefs, reference, moral-
reasoning, lies, and sarcasm (Sotomayor-Enríquez et al., 2023).
These concepts comprise either chiefly cognitive, affective, or
conative components (see below), enabling us to check if perform-
ance on these is differentially affected. However, limiting the
present participants to those from monolingual homes does more
than introduce predictability in terms of L2 exposure. Itmeans that
their access to the broader social interactions familiar to multilin-
gually and multiculturally raised children is reduced. Since the
cultural diversity that bilingual children experience can affect their
sensitivity to others’ emotions (Bukhlaenkova et al., 2022; Cheung
et al., 2010), minimizing this diversity diminishes another poten-
tially influential factor. In addition, the intensity and duration of
second-language (L2) exposure is important, so by including
L2-exposure as a continuous variable, we monitor these influences
on ToM too. As a secondary question, we explore how three
attention measures (selective, switching, inhibition) relate to
ToM, and finally, we track the influence of a suite of individual
differences (non-verbal reasoning [NVR], WM, L1-vocabulary,
L2-vocabulary, age, gender, family education, other language
[s] at home, onset of L2-exposure, L2-exposure outside school,
and exposure to further languages beyond school). Our introduc-
tion starts with literature that has focused on bilingualism in a
broad range of bilingual contexts and its relation to ToM, before
turning to investigations that narrow down to educational bilin-
gualism and ToM. Where space permits, we include EF literature
that relates directly to this paper’s chief ToM focus. The current
paper complements Chamorro et al. (2025), who examined edu-
cational bilingualism and attention, and found that higher
L2-exposure and higher L2-vocabulary consistently predicted
higher selective attention, switching, and inhibition scores. It will
be particularly interesting to see, therefore, whether the variables
that predicted attention scores on this population also predict ToM
scores.

1.1. Bilingualism and ToM

This section presents studies of participants with different language
histories, highlighting how their degree of dominance is reported.

Where information is available, we include which aspects of ToM
were measured to see if distinctions emerge with respect to the
tasks’ cognitive, affective, or conative components (Shamay-Tsoory
& Aharon-Peretz, 2007). When reported, EF measures that were
compared with ToM will also be signaled.

The majority of studies on bilinguals’ ToM development has
focused on FB (Yu et al., 2021), which prototypically involves a
child being presented with a vignette where they see that, unbe-
known to a protagonist, the location/content of an item changes.
The task tests whether children grasp that the protagonist will
continue to falsely believe that the original location/content is
correct (Astington & Gopnik, 1991; Wimmer & Perner, 1983). By
4 years, most children pass simple versions (Wellman et al., 2001).
FB tasks are categorized as cognitive as they require children to hold
twomental representations (one corresponding with reality and the
other not) and to choose the one that conflicts with reality over the
one that does not (Carlson et al., 2002). In contrast, affective-ToM
tasks test whether children identify emotions, distinguish overt
emotional expressions from actual emotional states, and feel com-
passion for others (Dennis et al., 2013; Feng et al., 2023). Like their
strictly cognitive counterparts, affective-ToM tasks incorporate
mentalizing, but the additional inferences drawn concern emo-
tions, not beliefs or knowledge. In light of Shamay-Tsoory et al.
(2007), who reported a dissociation between cognitive and
affective-ToM in adults with contrasting brain traumas, it is pos-
sible that these skills are differentially influenced.

FB tasks become more complex by introducing a second pro-
tagonist into the vignette and asking ‘what does X believe that Y
believes about a circumstance’. Performance on these second-order
tasks develops later, from around six (Liddle & Nettle, 2006);
possible reasons, beyond manipulation of more representations,
are that they aremore complex linguistically since their explanation
involves several layers of sentence embeddings. This increased
linguistic complexity makes their results harder to pin to purely
cognitive factors. Other cognitive-ToM tasks include physical
appearance-reality tasks (Carlson et al., 2002; Flavell et al., 1983),
where the challenge is to distinguish between what something looks
like and what it actually is, and visual perspective-taking tasks,
which test the ability to recognize that an item will look different
from alternative viewpoints.

Bialystok and Senman (2004) examined the relation between
bilingualism and performance on an appearance-reality task,
expecting 4- and 5-year-old bilinguals to outperformmonolinguals
on the basis of their higher inhibitory-control scores. The bilinguals
had families with recent immigrant status, a range of language
backgrounds, spoke L2-English in their schools/neighborhoods,
and L1 at home. The degree of dominance or age at which they
started to learn English is not stated. Shown ‘real’ objects (a sponge
looking like a rock) and ‘representational’ ones (a whale function-
ing as a pen), children were asked what they were. On answering,
the objects’ true characteristics were revealed. The questions
included (a) what the children first thought the item was,
(b) what someone who had not been shown its true characteristics
would think it was, and (c) what it really was. With language
controlled, bilinguals outperformed monolinguals on (c). In add-
ition, for all children, composite inhibitory-control scores correl-
ated with performance on (c), whichmade sense conceptually since
to succeed on both tasks they had to suppress a salient yet irrelevant
representation in favor of a correct one. This finding maps with
literature on monolinguals’ ToM, which has linked inhibitory
control (alongside other EF skills) to successful execution of ToM
tasks (Apperly, 2011).
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Other work has pointed to the role ofWM for ToM in bilinguals.
Nguyen and Astington (2014) examined the relation between WM
(BackwardWord Span), conflict inhibition (Day/Night, Stroop), and
FB (unexpected contents/location). It compared 3- to 5-year-old
English and French monolinguals with English-French bilinguals.
The latter had been exposed to English and French before 8 months
andwere exposed to both languagesminimally 30%of the time.With
bilinguals’ lower vocabulary scores controlled, they outperformed
monolinguals on FB andWM but not conflict inhibition. There was
also a correlation between FB andWM, which was attributed toWM
exploiting similar skills as FB, such asmaintenance andmanipulation
of items.

Bilingualism also predicted performance on a spatial-perspective
task in Greenberg et al. (2013), where the verbal element to the task
had been greatly reduced in an effort to pin the bilingual advantage
more confidently to EF skills. Eight-year-old bilinguals (representing
15 languages), 89% of whom spoke their non-English language at
home and 62% of whom spoke English and their other language
daily, were compared with monolinguals. The groups did not differ
on English vocabulary, NVR, or SES, and it was bilingualism that
predicted performance on this purely cognitive task, arguably due to
their better EF skills.

Other studies have found ToM performance in bilinguals to be
related to language abilities rather than cognitive ones. Diaz and
Farrar (2018) compared Spanish-English bilingual and monolin-
gual 3- to 5-year-olds on FB and appearance-reality. The language
histories of the bilingual childrenwere diverse: 61%were exposed to
both languages from birth, spoke regularly in both, and those whose
access to their least dominant language had come later, had been
exposed to it for at least a year.With language controlled, a bilingual
advantage was found again for (composite) ToM. However,
whereas general language ability predicted composite ToM scores
for both groups, interference suppression and WM mediated
monolinguals’ scores. As the FB and appearance-reality tasks were
not analyzed separately, one cannot tell if different factors predicted
performance on them. In a longitudinal version of this study, Diaz
and Farrar (2017) compared 3- to 5-year-old Spanish-English
bilinguals with monolinguals. Again, the bilinguals had varied lan-
guage histories, with 78% experiencing both languages from birth
and the remaining being exposed to their non-dominant language for
at least a year. With vocabulary controlled, bilinguals outperformed
monolinguals on composite ToM (and EF) scores at first testing.
Expressive vocabulary and metalinguistic awareness predicted bilin-
guals’ ToM scores, whereas interference suppression and metalin-
guistic awareness predicted monolinguals’. One year later, the group
differences on FB or EF had gone, and performance predictors had
changed: metalinguistic scores (where the key trial was a synonym
task) predicted bilinguals’ToMbut language (receptive language and
complementation) and cognitive-flexibility (Dimensional Change
Card Sort, DCCS) scores from the first testing phase predicted
monolinguals’ ToM. Again, use of composite ToM scores prevents
any disentangling between FB and appearance-reality with respect to
these predictors.

Białecka et al. (2024) looked further at the role of language
proficiency on ToM but included an affective component in their
tasks. They compared Polish-English 4- to 6-year-old immigrant
bilinguals (living in England but also spending time in Poland), with
Polish monolinguals. The bilinguals’ age at onset of L2-exposure
varied substantially and the Polish-English balance at home is not
stated. Of the ToM tasks tested, most were cognitive, but some
considered feelings, thereby incorporating affect into the composite
score. Children gained points for accuracy and justification of

answers, andwhereas no differences emerged for accuracy, bilinguals
did better with justifications. For all groups, L1-proficiency predicted
accuracy but formonolinguals, NVRdid, too. However, the strongest
predictors for bilinguals’ justification scores – the harder task cogni-
tively and linguistically – were L1- and L2-vocabulary.

Han and Lee (2013) compared cognitive and affective perspective-
taking abilities in 4- to 5-year-old bilinguals (Korean-English) and
monolinguals (Korean). For the cognitive part, children retold a
story from another’s perspective, and for the affective, they
decided on a character’s emotions. The bilinguals had comparable
Korean and English vocabulary scores. All children lived in South
Korea with Korean parents, but the bilinguals were largely born
outside of South Korea, attended international kindergartens, and
had varied experiences living abroad. Their finding, that bilinguals
outperformed monolinguals on the affective but not the cognitive
task, is difficult to interpret because scores on the affective task were
very high overall, whereas 4-year-olds scored less than 50% correct
on the cognitive one, indicating substantial difficulty with it. NVR,
WM, or other EF skills were notmeasured, so the study cannot speak
to whether these factors contributed to overall performance or
whether cognitive and affective components were differentially
affected. Note, for example, that in Cassetta et al. (2018), mono-
linguals’ performance on inhibitory control and switching predicted
(second-order) cognitive-ToM but not affective-ToM. However,
Han and Lee’s results might suggest that the generalization that
cognitive-ToMprecedes affective-ToM, as per Shamay-Tsoory et al.
(2007), is too strong and dependent on task difficulty. Success with
cognitive second-order FB tasks does seem to precede success with
social-faux-pas tasks (Baron-Cohen et al., 1999), where the latter
includes complex cognitive and affective components. Keeping
track of the type of ToM task administered is important as the
ability to infer thoughts differs from the ability to infer feelings
(Healey&Grossman, 2018), and in othermonolingual adult groups,
these abilities are associated with different EF skills. Healey and
Grossman, for example, found switching was more relevant to
cognitive than affective perspective-taking. Viewed in relation to
the literature demonstrating how development of inhibitory control
(Grote et al., 2021; Verhagen et al., 2017) and switching (Planckaert
et al., 2023), in particular, favor the bilingual child, this is another
reason that monolinguals’ and bilinguals’ performance on cognitive
and affective-ToM might diverge.

To summarize, we have reviewed the performance of bilingual
children with quite disparate language histories on a range of ToM
tasks and found that different linguistic and EF predictors emerge
not just betweenmonolinguals and bilinguals but between different
bilingual types. Given the heterogeneity in bilinguals across studies,
a question that arises is whether results could become clearer by
forging greater homogeneity in this group. Focusing on educational
bilingualism – where L2-access starts at pre-school/primary-
education (PE) and is largely restricted to this environment – is
one way of extracting a more homogeneous subset, and there are
only a few studies that have examined ToM in relation to this group.

1.2. Educational bilingualism and ToM

Goetz (2003) provided an example of educational bilingualism
benefitting ToM development. It compared two monolingual
preschooler groups (Mandarin, English) withMandarin-English
bilinguals whose access to English began in daycare. Children
participated twice (T1, T2) on three cognitive tasks: appearance-
reality, perspective-taking, and FB (unexpected contents/trans-
fer). There was a bilingual advantage for overall ToM at T1 but
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not T2, and for all children, L1-vocabulary correlated positively
with ToM at T1 but not T2. A key difference between groups
with respect to T1 and 2 was that monolinguals repeated the
tasks in the same language, whereas bilinguals completed them
in English and then in Mandarin. As Goetz suggests, this might
account for why monolinguals’ performance improved, whereas
bilinguals’ remained constant. However, it is also possible that
an initial boost provided by bilingualism faded quickly. Goetz’s
bilingual group does not map sufficiently tightly to ours because
although Mandarin was the primary home language, the chil-
dren had some access to English via family friends and activities
such as TV. Buac and Kaushanskaya (2020) accords more closely
in this respect. Focusing on 7-year-old children, it compared
monolinguals with two bilingual groups with different language
histories on an English second-order FB task. One bilingual group
had access to two languages before age three, but the other group had
only L1-English at home and were introduced to Spanish at school
from six, where the language balance was typically 70% English to
30% Spanish. The simultaneous bilinguals struggled most with FB
and the factors predicting the groups’ performance differed. For
simultaneous bilinguals, whose English was significantly lowest,
expressive English language skills predicted FB. For monolinguals,
it wasWM, yet for the immersion group, interference inhibition and
switching scores were the relevant predictors. One possible inter-
pretation is that the importance of language for FB is central when
that language is (relatively) impoverished, but as it improves, aspects
of EF take over as key. Comparison between the simultaneous
bilingual and immersion groups on FB in Spanish, where language
abilities would not have been at stake, might have clarified this.

Cheung et al. (2010) compared FB in 3- to 4-year-old children
with the same home language (Cantonese) but with different access
to L2-English. Both groups had monolingual families, but one
attended an immersion kindergarten, with all activities in English.
The other attended a Cantonese-speaking kindergarten with
5 hours of English per week. After 1 year, the immersion children
fared better on FB, suggesting that there might be a minimum
threshold for L2-exposure to impact ToM, 5 hours per week being
insufficient. However, the authors linked the difference to socio-
linguistic awareness: the immersion children switched languages
completely between kindergarten and home, and it was this differ-
ence that propelled sociolinguistic awareness, and in turn, ToM.
Indeed, it was sociolinguistic awareness scores that predicted FB
performance. Agostini et al.’s (2025) results were more promising
with respect to the linguistic threshold for positive ToM effects.
They compared 4- to 5-year-old monolingual, bilingual, and
L2-learner groups on perspective-taking in a communicative set-
ting on starting school and 6 months later. At first, children’s
performance did not differ, but 6 months on, the bilingual and
L2-groups outperformed monolinguals. However, neither interfer-
ence inhibition, cognitive-flexibility, nor L1-English vocabulary
predicted performance on this cognitive task.

These few studies examining ToM in relation to educational
bilingualism demonstrate that further inroads could be made by
studying a greater number of children in this less-studied andmore
homogeneous group and by including school L2-exposure as a
continuous variable. A longitudinal study on this groupwould reveal
how quickly any advantages that do materialize occur and how they
pattern over time. Finally, documenting children’s success on indi-
vidual ToM concepts rather than on composite scores would enable
comparisons between performance on ToM components whose
driving force are cognitive, affective, or conative (see Section 2.2).
Our study is situated within this context.

1.3. The present study

Ourmain aim is to compare the ToM scores of bilingually educated
Spanish children with monolingual Spanish children longitudin-
ally. We employ Sotomayor-Enríquez et al.’s (2023) task, which
builds on the developmental progression of sociocognitive abilities
proposed in Wellman and Liu (2004) and includes cognitive,
affective, and conative components. A subsidiary aim is to monitor
whether attention skills further modulate ToM success. Lastly, our
inclusion of a range of individual-difference factors will track their
contribution to ToM scores. Our questions and hypotheses are as
follows:

RQ1. How does proportion of English at school relate to perform-
ance on individual ToM components (desires, emotion, belief,
moral-reasoning, reference, lies, sarcasm) longitudinally?

H1. Greater L2-exposure at school will pattern with higher ToM
scores at the year’s start, and this association will have strength-
ened at the year’s end; however, cognitive, affective, and conative
ToM components may be differentially affected.

RQ2. To what extent does performance on attention (selective,
switching, response inhibition), beyond that of L2-exposure,
contribute to ToM scores longitudinally?

H2. Higher attention scores will pattern with higher cognitive ToM
scores, but affective and conative ToM components may be
differentially affected.

RQ3. Do individual differences (NVR, WM, L1-vocabulary,
L2-vocabulary, age, gender, family educational level, other
language(s) spoken at home, onset of L2-exposure, L2-exposure
beyond school, exposure to further languages beyond school)
influence children’s ToM scores?

H3. Higher NVR, L1-vocabulary, and L2-vocabulary scores, in
particular, will map to higher ToM scores.

2. Method

2.1. Participants

A total of 231 Spanish children from 10 Madrid schools were
recruited.1 Teachers and parents reported they had no social,
cognitive, or linguistic conditions. There were two testing phases:
beginning of PE (T0), age 5–6; and end of Year 1 (T1),2 age 6–7.
Children were grouped as monolingual, bilingual, or immersion
according to English exposure at school. The ‘monolinguals’, from
four schools (three state, one semi-private), attended non-bilingual
schools whose curricula were delivered in Spanish aside from
3 hours of English per week, which amounted to 13.3% of their
curricula. The bilinguals, from five schools (three state, two semi-
private), attended bilingual schools where 32–41.1% of the curric-
ula were in English. The immersion group, from one British
(private) school, had an 82.86% English curriculum, with 4.5 hours
of Spanish per week. Table 1 shows each group’s number, gender,
and age at T1.

1School-level recruitment constraints limited our sample size, and no a priori
power analysis was conducted (noted in line with transparency recommenda-
tions; Lakens, 2022).

2At T1, numbers were 229 due to two school leavers.
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2.2. Materials

2.2.1. ToM measures
For ToM, we used the Theory-of-Mind-Booklet Task (Sotomayor-
Enríquez et al., 2023), developed for longitudinal studies with
children aged 3–12, which includes two booklets.3 The task exists
in English andGerman, sowe translated it into (Peninsular) Spanish,
piloting it first. It comprises stories and pictures (see Figure 1) that
describe a protagonist’s mental state and appearance, as well as
physical events, objects, and states, and that capture stable individual
differences and developmental changes. It includes binary forced-
choice and free-response questions covering a range of concepts. At
T0, we administered Booklet 1, with two stories: one about children
finding schoolbooks and another about playing in a park. It contains
42 items assessing five concepts: Desires, Emotion, Belief, Reference,
andMoral-Reasoning.AtT1, children completedBooklet 2, featuring
a story about looking for snacks. By using two booklets designed for
longitudinal studies, we tracked changes while avoiding practice
effects from using the same stories. Booklet 2 includes the ToM
concepts assessed in Booklet 1 but adds Lies and Sarcasm, raising
the item total to 50.4 For each item, children scored 1 if correct and
0 if incorrect. Table 2 illustrates the concepts included and their
cognitive/affective/conative categorizations. Cognitive mentalizing
refers to ToM tasks requiring cognitive perspective-taking, distin-
guishing physical appearance from reality and assessment of others’
cognitive beliefs. Affective mentalizing includes recognizing emo-
tions behind facial expressions and, at a more advanced stage,
understanding deceptive emotional expressions of states. Lastly,
conative mentalizing requires an understanding of how and why
someone can influence the thoughts/feelings of another, such as by
empathizing or using sarcasm/irony (Dennis et al., 2013).

2.2.2. Attention measures
Children completed the Test-of-Everyday-Attention-for-Children
(Manly et al., 1999), which is a standardized and normed clinical

battery of attention tests. They undertook four tasks (six measures)
assessing three attention types: selective, switching, and response
inhibition.

• SkySearch (selective attention: timing): Children locate asmany
pairs of identical spaceships (targets) as quickly as possible
among pairs of different spaceships (distractors). The score
reflects timing but takes accuracy into consideration too.

• CreatureCounting (switching: accuracy and timing): Children
see rows of ‘creatures’with arrows pointing up or down inserted
between some of them. They count the creatures aloud, switch-
ing the way they count based on the arrows’ directions. There
are seven trials with twomeasures: accuracy (number of trials in
which creatures are counted correctly) and timing (mean time
children take in accurate trials; timing is taken if they get at least
three trials correct).

• Walk/Don’t Walk (response inhibition: accuracy): A series of
tones play, and for each, children mark a step along a path
except for the last tone, which ends differently, signaling them
to stop unpredictably. The task has 20 trials; the score repre-
sents the total number of correct trials.

• OppositeWorlds (switching: timing – congruent and incongru-
ent): Children see paths of numbers, ‘1’and ‘2’. In the congruent
condition, they read the numbers as they are; in the incongruent
condition, they read ‘1’ as ‘2’ and ‘2’ as ‘1’. There are four trials with
two in eachcondition (i.e., two timingmeasures in eachcondition).

2.2.3. Individual-difference measures
Standardized measures included NVR, assessed by Raven’s
Coloured Progressive Matrices (Raven et al., 1998); WM, assessed
by the Forward Digit Span task from the Wechsler Intelligence
Scales for Children-Revised (WISC-R; Wechsler, 1974); and L1-
and L2-receptive vocabulary, assessed by the Test de Vocabu-
lario en Imágenes Peabody (PPVT-III; Dunn et al., 2006) and the
British Picture Vocabulary Scales (BPVS3; Dunn & Dunn, 2009),
respectively.5 Children’s age and gender were recorded, and parents
completed a questionnaire at T0 on their educational background,
immigrant status, home language(s), children’s onset of L2-exposure,
and amount/type of exposure to foreign languages outside school,
which were collected at school.

2.3. Procedure

With school and parental consent in place, children undertook all
tasks at T0 and T1. Sessions occurred individually in a quiet room,

Table 1. English exposure, number, gender distribution, and mean age (SD) by
group at T1

Monolingual Bilingual Immersion

% English exposure 13.33 32–41.11 82.86

Number (Gender) 66 (33 girls) 138 (77 girls) 25 (16 girls)

Mean age (SD) 6.68 (0.39) 6.63 (0.40) 7.03 (0.27)

Figure 1. False-belief example from Booklet 2.

Table 2. ToM concepts included in each booklet, their score range, and
categorization

Booklet 1 Booklet 2 Categorization

Desires 0–4 0–2 Cognitive

Emotion 0–6 0–8 Affective

Belief 0–13 0–14 Cognitive

Reference 0–6 0–8 Cognitive

Moral-reasoning 0–13 0–11 Cognitive

Lies Not included 0–5 Cognitive

Sarcasm Not included 0–2 Conative

Total items 42 50

3This is available at https://osf.io/g5zpv/.
4Booklet 2 includes 11 control items on which all groups reached ceiling. 5At T1, a Backward Digit Span task was also included.
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during school, over three 30-minute sessions on different days.
During the first, children completed Raven’s then Digit Span and
then BPVS. In the second, they undertook the ToM task and then
PPVT, and in the third, the attention test. Tasks were explained and
conducted in Spanish, aside from BPVS which was explained in
Spanish and conducted in English.

2.4. Analyses

Analyses were conducted in R (version 4.2.1; R Core Team, 2023)
with Generalized Linear Mixed Models using the glmmTMB pack-
age. Given that our study’s main focus was to identify how develop-
ment progressed across ToM concepts, the analyses were conducted
at the concept level. The dependent variable was Concept-Level6

score (coded 0/1), which was calculated for the concepts not at
ceiling, with ‘concept’ included as a fixed effect. Concepts exceeding
the conservative ceiling criterion (≥ 0.95 accuracy) were excluded
from inferential modeling to ensure variability.

Models were fitted at T0 and longitudinally across T0 and T1 for
all ToM concepts included at T0 and T1. T1-only models were run
for the two concepts introduced at T1 (Sarcasm, Lies). Additional
models were fitted to examine the contributions of attention meas-
ures (selective, switching, response inhibition) to ToM.

The main predictor of interest was percentage of English-at-
school,7 with time (T0, T1) and their interaction included to explore
longitudinal changes. Attention measures were added as predictors
in a subset of extended models to evaluate their role beyond that of
L2-exposure in explaining ToM outcomes. For categorical predict-
ors (i.e., ToM concept), deviation coding was used. Models also
included covariates (L1-vocabulary, L2-vocabulary, NVR, WM,
age, gender, family education, further language(s) spoken at home,
age of first exposure to English, weekly exposure to English, and
other languages outside school).8 A systematic model selection
process was employed, beginning with a full model containing all
fixed effects and applying backward elimination based on likeli-
hood ratio tests to simplifymodels (Plonsky &Ghanbar, 2018). The
main predictors of interest (English-at-school, time, their inter-
action) were retained in final models. For each model, the maximal
random effects structure that converged was employed, with ran-
dom intercepts for subjects to account for repeated measures (Barr
et al., 2013). Model assumptions, including uniformity, dispersion,
and outliers, were checked through residuals using the DHARMA
package (version 0.4.7; Hartig, 2022). Model outputs are in the
Supplementary Materials (Tables S5–S11).

3. Results

Preliminary analyses of individual- and demographic-difference
variables using ‘Type of School’ as a grouping variable showed
groups were matched on NVR, WM, age, and L1-vocabulary.
However, there were differences in L2-vocabulary (β = 0.025,
SE = 0.002, z = 9.18, p < .001). Children in immersion and bilingual
schools had significantly higher vocabulary scores than those in
monolingual schools (see Table 3).

Initial ToM analyses showed children from all three groups
scored at or above the 95% ceiling threshold on Desires. Conse-
quently, Desires was excluded from the analyses.9 Figure 2 shows
the percentage accuracy for each concept by group. Descriptively, it
suggests a consistent ordering of difficulty across groups, with
children performing best on Desires, followed by Emotion, Belief,
and finally Reference and Moral-Reasoning.

In the following subsections, we begin with results at T0 to gauge
preliminary group differences. This is followed by an analysis of the
changes in performance between T0 and T1, once children had
completed their first year of PE.We endwith the results on attention.

3.1. T0

In our analyses, we modeled Concept-Level-ToM for concepts not
at ceiling, using deviation coding for the ‘concept’ factor. This
enabled comparisons of each concept’s accuracy relative to the
overall mean across all the concepts included. The model resulted
in a significant main effect of English-at-school (β = 0.014,
SE = 0.004, z = 3.55, p < .001), with greater L2-exposure associated
with increased odds of correct responses. Among ToM concepts,
Emotion (β = 1.569, SE = 0.170, z = 9.22, p < .001) showed
significantly higher accuracy than the grand mean, while Moral-
Reasoning (β = �0.563, SE = 0.188, z = �2.99, p = .003) was
significantly below it. Belief did not differ significantly from the
grand mean (β =�0.111, SE = 0.168, z =�0.66, p = .508). Because
deviation coding was used, Reference cannot be directly estimated
in the model. However, its value can be derived as the negative sum
of the other concept estimates (Reference = �[Belief+Emotion
+Moral-Reasoning]). Based on these estimates (β = �0.111,
1.569, and � 0.563, respectively), this gives a value of β = �0.895
for Reference, indicating it was the lowest-performing concept
overall. There was a significant negative interaction between Emo-
tion and English-at-school (β = �0.018, SE = 0.004, z = �4.33,
p < .001), showing that the positive effect of L2-exposure was
attenuated for Emotion relative to the overall pattern. No other
concept-by-exposure interactions were significant. Additionally,
L1-vocabulary (β = 0.240, SE = 0.067, z = 3.56, p < .001) and
NVR (β = 0.474, SE = 0.069, z = 6.91, p < .001) were significant
predictors of ToM accuracy. English-exposure outside school also

Table 3. Age, NVR, WM, and L1- and L2-vocabulary means (SDs) by group at T0

Dutch English

n M SD Range n M SD Range

PPVT (raw
scores)

63 78 22 32–100 51 79 33 22–152

CLT 60 20 8 4–35 44 18 8 4–35

6These models used a binomial distribution with deviation coding and
included random intercepts (and slopes where possible). These assessedwhether
the effect of English-at-school varied across specific ToM components via the
‘concept × English-at-school’ interaction.

7We had two L2-exposure measures: percentage of ‘English-at-school’, used
in the GLMM analyses to examine fine-grained variations in exposure, and
‘Type of School’, (monolingual/bilingual/immersion) used only for descriptive
overviews of the educational settings.

8Preliminary collinearity analysis revealed a moderate negative correlation
between immigrant status and educational level (r = �0.40, p < .001). A
relationship was also found between school category (state/semi-private/
private) and school L2-exposure (F(2,459) = 774.4, p < .001). To avoid multi-
collinearity, immigrant status and school category were consequently excluded
as was ‘Type of school’ (monolingual/bilingual/immersion), given its conceptual
overlap with school L2-exposure and its relationship with this variable (F
(2,459) = 774.4, p < .001). See Supplementary Materials (Table S12) for the full
correlation matrix.

9Concept-Level-ToM refers to those non-ceiling concepts included in the
analyses. It is not modeled directly as a total score but reflects aggregated
performance derived from Concept-Level accuracy analyses.
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contributed positively (β = 0.591, SE = 0.295, z = 2.01, p = .045).
Conversely, L2-vocabulary was negatively associated with ToM
(β = �0.196, SE = 0.079, z = �2.48, p = .013).

3.2. T0 versus T1

At T1, children across all three groups scored at/above the 95%
ceiling threshold on Desires and Emotion, so at T1, these concepts
were thus excluded from the main analyses. Figure 3 shows the
accuracy percentages for each concept by group.

The model fitted to assess progress over time (T0 versus T1) on
ToM (Belief, Reference, Moral-Reasoning) showed a significant
effect of time (β = 1.001, SE = 0.096, z = 11.37, p < .001), indicating
that all children’s performance improved between T0 and T1. The
model also revealed a significant main effect of English-at-school
across Belief, Reference, andMoral-Reasoning (β= 0.012, SE= 0.003,
z = 4.43, p < .001), indicating that greater English-at-school con-
tinued to enhance ToM. Using deviation coding, Concept-Level
coefficients reflect how each concept’s accuracy deviates from the
overall mean. Belief contributed significantly more to overall ToM
than the grandmean (β = 0.363, SE = 0.103, z = 3.51, p < .001), while
the contribution ofMoral-Reasoning did not differ significantly from
it (β = �0.032, SE = 0.129, z = �0.24, p = .807). Despite Reference
being the implicit baseline and therefore not directly estimated, its
effect can be inferred as the inverse of the sum of the other two
concepts (β ≈ � 0.331), illustrating that performance on Reference
was lower than the grand mean. This suggests children performed
best on Belief and less well on Reference and Moral-Reasoning.
The interaction between concept and time is reflected in the
individual concept-time coefficients: Moral-Reasoning showed
significantly greater improvement longitudinally than the overall
mean (β = 0.575, SE = 0.124, z = 4.65, p < .001), while Belief did not

(β = 0.025, SE = 0.113, z = 0.22, p = .826) and Reference still less
so. A significant three-way interaction betweenMoral-Reasoning,
English-at-school, and time (β = 0.011, SE = 0.003, z = 4.14,
p < .001) suggests that the positive effect of school L2-exposure
onMoral-Reasoning became stronger over time. Conversely, a nega-
tive interaction between English-at-school and time (β = �0.008,
SE= 0.002, z =�3.62, p < .001) indicated that while L2-exposure was
beneficial overall, this effect slightly decreased between T0 and T1
(see Figure 4). Turning to individual-difference measures,
L1-vocabulary (β = 0.207, SE = 0.045, z = 4.58, p < .001) and NVR
(β= 0.223, SE=0.040, z=5.64, p< .001)were significant predictors of
performance on these three cognitive concepts. In contrast, gender
was not (p > .05). With respect to L2-vocabulary, although it was no
longer negatively associated with ToM, as it had been at T0, it was
also not a significant predictor of ToM at the year’s end.

The final ToManalyses examined concepts introduced at T1 (Lies,
Sarcasm) by fitting these concepts to the T1 data (see Supplementary
Materials, Table S11). English-at-school did not significantly predict
performance (β = �0.001, SE = 0.012, z = �0.02, p = .977), and
children performed significantly worse on Sarcasm than Lies
(β = �4.00, SE = 0.896, z = �4.45, p < .001). Children with higher
NVR scores achieved better scores on these items (β = 0.354,
SE = 0.121, z = 2.94, p = .003) as did older children (β = 0.679,
SE = 0.266, z = 2.55, p = .011). While gender did not yield a
significant main effect (p > .05), a significant interaction between
concept and gender showed that girls outperformed boys on Sar-
casm (β = �0.603, SE = 0.205, z = �3.08, p = 0.004).

3.3. Attention results

Our secondary question asked whether attention skills (selective,
switching, response inhibition) contributed to ToM performance.

Figure 2. Accuracy percentages for each ToM concept by group at T0 (these values are intended for illustrative purposes only and should not be used to draw inferential conclusions).
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Thus, we extended our models by including attention measures as
predictors at T0 and T1.10

First, we examined correlations among attentionmeasures and
found no evidence of problematic multicollinearity. The one

strong correlation was between the two OppositeWorlds condi-
tions (r = 0.72). This was expected given their shared task struc-
ture; however, both were retained because they represent distinct
processing demands: the congruent condition requires task
execution, while the incongruent one includes switching and
inhibition. The full correlation matrix is in the Supplementary
Materials (Table S13).

Figure 3. Accuracy percentages for each ToM concept by group at T1 (these values are intended for illustrative purposes only and should not be used to draw inferential
conclusions).

Figure 4. Interaction effect showing predicted probabilities of correct responses across Belief, Moral-Reasoning, and Reference as a function of English-at-school (%) by time point
(T0 versus T1).

10Due to space, we only report attention skills and ToM results. See Supple-
mentary Materials for full models with covariates.
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We extended our baseline model to explore the impact of atten-
tion measures on ToM at T0 (Desires excluded) and found that only
selective attention and switching were significant contributors to
ToM scores: children with higher SkySearch scores (β = �0.028,
SE = 0.010, z = �2.83, p = .004) and greater CreatureCounting
accuracy (β = 0.073, SE = 0.031, z = 2.37, p = .017) demonstrated
superior performance. Consistent with our baseline model,
L1-vocabulary (β = 0.173, SE = 0.067, z = 2.56, p = .010), NVR
(β = 0.393, SE = 0.069, z = 5.66, p < .001), and English-at-school
(β = 0.010, SE = 0.003, z = 2.87, p = .004) remained significant
predictors of ToM, and BPVS was again negatively associated with
ToM accuracy (β = �0.205, SE = 0.079, z = �2.60, p = .009).

We then examined progress between T0 and T1. SkySearch
remained a significant predictor across the Belief, Moral-
Reasoning, and Reference concepts (β = �0.038, SE = 0.007,
z = �5.19, p < .001), an effect which strengthened over time
(β = 0.033, SE = 0.013, z = 2.44, p = .015) (see Figure 5). Walk/
Don’t Walk was a significant positive predictor (β = 0.025,
SE = 0.012, z = 2.04, p = .041), suggesting a small but reliable role
of response inhibition in ToM performance, and CreatureCount-
ing accuracy showed a positive trend toward significance
(β = 0.044, SE = 0.023, z = 1.90, p = .058). However, unlike
SkySearch, the interaction of time with CreatureCounting and
Walk/Don’t Walk did not reach significance (see
Supplementary Materials, Table S9). These findings indicate that
at T1, where not just Desires but also Emotion had been excluded
from the model due to ceiling effects, selective attention, response
inhibition, and switching all contributed toward ToM perform-
ance but that this was most marked for selective attention.

Finally, we ran models for the two solely T1 categories (Lies,
Sarcasm). No attention measures reached significance for either of
them (p > .05).

4. Discussion

Our investigation asked whether L2-exposure impacted ToM in
Spanish children educated but not raised bilingually. Restricting
our population in this way, we reduced the effects of multilingual/

multicultural home on ToM (Tiv et al., 2021), and by including
English-at-school as a continuous variable, we established firmer
control over the timing and degree of L2-exposure. Children
participated at the start and end of their first PE year and
included monolinguals, bilinguals, and immersion children.
Our foremost aim was to assess the effect of English-at-school
on Concept-Level-ToM longitudinally so that we could ascertain
whether the effect of English-at-school differed across specific
ToM concepts. The second was to examine whether EF predicted
ToM beyond that of L2-exposure, and the third was to monitor
individual-difference contributions to ToM (Navarro et al.,
2022).

To summarize, over time, children improved on all components
and the order of difficulty largely reflected that reported in previous
literature. English-at-school predicted Concept-Level-ToM at both
time points,meaning that childrenwith greater L2-exposure started
and finished ahead. However, their initially steep improvement
flattened, while children with lower exposure made more gains.
With respect to attention, at T0, only selective attention and switch-
ing scores predicted Concept-Level-ToM, whereas at T1, all three
attention measures did. Yet, the effect was most consistent for
selective attention, whose effect also strengthened over time. Nei-
ther English-at-school nor any of the three attention measures was
linked to Lies and Sarcasm. The key individual-difference predict-
ors for the conflated Reference, Belief, and Moral-Reasoning ToM
scores were NVR and L1-vocabulary. Gender was not a predictor
for these cognitive ToM tasks. However, girls outperformed boys
on Sarcasm, the one conative task. Contrary to expectations, higher
L2-vocabulary scores did not predict ToM outcomes at either time
points.

4.1. Background variables and ToM-component difficulty

At T0, there were no group differences with respect to age, NVR,
WM, or L1-vocabulary, but children with more English-at-school
had higher L2-vocabulary. Eighty-five percent of children had
attended preschool at their respective school so had already experi-
enced different amounts of English prior to PE, demonstrating that

Figure 5. Interaction effect showing predicted probabilities of correct responses on ToM as a function of SkySearch performance by time point (T0 versus T1).
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even at preschool, where English activities are less structured,
degree of L2-exposure yields visible linguistic consequences.

Our analyses indicated the following difficulty ranking of con-
cepts at T0: Desires>Emotion>Belief>Moral-Reasoning>Reference
(see SupplementaryMaterials, Figures S2 and S3). Emotion, classed
as affective, proved easier than all but one of the concepts classed as
cognitive, in line with Shamay-Tsoory et al. (2007) which reported
better performance on affective than cognitive tasks albeit on tasks
designed for older children and adults. Our finding that Desires was
easier than Belief, which was easier than Reference, accords with the
proposed order of difficulty described in Wellman and Liu (2004)
and Peterson and Wellman (2019), although Emotion, which our
populations found easier than Belief, is at odds with the latter
study’s findings for typical monolingual children and deaf children
born to hearing parents. This contrast should be interpreted cau-
tiously, however, and in relation to the different levels of difficulty
between these test batteries.

The ranking found at T0 remained at T1, although the gap
between Moral-Reasoning and Reference increased. The two new
concepts were interspersed on this scale. Lies achieved near-ceiling
scores, and Sarcasm, although more difficult than Belief, was
understood more easily than Reference, which remained the most
challenging. Difficulties with Sarcasm were expected given its
conative classification (Dennis et al., 2013), and Lies can be
explained by these particular task requirements. Children only
had to distinguish a fact from a false state-of-affairs, not infer an
intention behind the deception, likening the task to an easier
subcomponent of FB (Astington & Gopnik, 1991). Their excellent
performance makes sense given their age at T1. Sarcasm, however,
where children needed to understand that a protagonist was
attempting to exert influence over another and that an intended
meaning of a statement could conflict with the literal meanings of
the words within it, proved one of themost difficult, as per Peterson
et al. (2012). With respect to Reference, we think a particular
conceptualization of Reference in one vignette answers for this
category’s overall scores. Whereas for most items there was a
straightforward spatial relationship to be navigated, one item
incorporated an implicit size comparison, leading children to focus
on an incorrect reference point from the outset. Their mistakes,
therefore, were less about Reference than on how to draw compari-
sons between sizes when key contextual clues are missed (see ‘Task
difficulty’ in Supplementary Materials). With these items – 2 of 6 –
omitted, the children’s score improved substantially, suggesting a
better understanding of Reference than initially illustrated, placing
it in line with Sarcasm.

4.2. English at school and ToM

The fact that English-at-school exhibited an effect at both time
points suggests that the spur to ToM provided by educational
bilingualism takes effect quickly. Our results accord with Agostini
et al. (2025), whose L2-learners, after 1 year of immersion, also
outperformed monolinguals on perspective taking. Relatedly, Lis-
tanti et al. (2023) found that even by increasing reading in chil-
dren’s heritage language, first- and second-order FB improved.
Taken together, these results suggest that the L2-threshold for
influence on one aspect of ToM can be quite low if children are
not below 4 years (Cheung et al., 2010). Practically, our results
suggest that at this early stage, it is the bilingual experience itself
that has positive consequences for ToM rather than a prescribed
level of L2-attainment, meaning all children could profit from early
access to an L2. Further support for this proposition is that

children’s L2-vocabulary scores did not predict ToM at either time
points. The lack of an L2-vocabulary effect is consistent with the
cognitive exercise and/or socio-cultural experience of bilingualism
being the relevant ToM-boosting conduits as opposed to L2-fluency.
Also of note is the negative interaction between English-at-school
and time at T1, which indicates that although children with greater
L2-exposure continued to score higher than those with less exposure,
the magnitude of the advantage diminished. Such a pattern suggests
that it was the lower-exposure children whomademore gains during
this period. Continued tracking will indicate if this reflects an attenu-
ation of the bilingual children’s progress or whether further boosts in
the bilinguals’ performance materialize over time. The results are all
the more interesting given current debates with respect to what
causes the bilingualism effect, in particular, Paap (2019), who sug-
gests that the initial spur to EFprovided by bilingualism is short-lived
and due to the sudden increase in intentional cognitive effort at the
incipient stage of (language) learning. Given the purported partial
overlap in requirements underlying cognitive-ToM and attention
tasks (Wellman et al., 2001), onemight expect L2-exposure to impact
cognitive-ToM and EF progression similarly. However, Chamorro
et al. (2025), who examined attention in the same children reported
here, found that the positive effects of L2-exposure on selective
attention, switching, and response inhibition increased longitu-
dinally. Continued monitoring of these children’s trajectory
with respect to both EF and all three ToM components will
clarify which, if any, are similarly affected by L2-exposure.
Returning to the contribution of English-at-school on ToM in
the current study (which excluded Desires at T0 and Desires and
Emotion at T1), an L2-exposure effect was present at both time
points on the remaining cognitive tasks. This is consistent with
Yu et al. (2021), who reported a bilingual advantage for ToM
in 16 of the 21 studies reviewed, where the majority used FB, a
quintessentially cognitive task.

An interesting question is why English-at-school only interacted
negatively with Emotion. However, this task, classed as affective,
would draw on further competencies to those required for purely
cognitive tasks, so skills honed by bilingualism that influence these
might not generalize to affective ones (Kalbe et al., 2010; Yott &
Poulin-Dubois, 2016). Indeed, studies on adults with clinical pro-
files have found behavioral and neurological dissociations between
affective- and cognitive-ToM tasks (Healey & Grossman, 2018;
Shamay-Tsoory et al., 2007). Recall also Cassetta et al. (2018),
who reported that inhibitory control and switching predicted per-
formance on cognitive-ToM tasks but not affective ones. Itmight be
that alternative consequences of bilingualism, such as increased
sociocultural awareness – a measure we did not include – are more
pertinent for affective aspects of ToM development (Cheung et al.,
2010). If true, we would not necessarily expect our monolingually
raised bilinguals to exhibit an early advantage for Emotion since
their access to the broader cultural experience that might accelerate
sociocultural awareness was reduced (Han & Lee, 2013; Tiv et al.,
2021). Further monitoring over time with more challenging Emo-
tion tasks would tell.

English-at-school did not predict Lies/Sarcasm scores either.
For Lies, all children achieved over 90% accuracy, so the lack of
effect is likely due to this near-ceiling performance. However,
Sarcasm performance might relate to the further social and
empathetic components inherent to this conative task, depending
as it does on engagement with social norms and feelings. Children
had to interpret superficially contradictory statements, calling upon
sophisticated social reasoning skills to forge the link between
seemingly antithetical displays of behavior and protagonists’
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intended meanings. Enhancement of such social reasoning skills
might again not materialize in children not brought up multicul-
turally: again, further monitoring over time will tell.

4.3. Attention and ToM

The influence of attention grew with time. Whereas at T0, only
selective attention and switching predicted ToM, at T1, selective
attention, switching, and inhibition did. However, it was only select-
ive attention whose influence strengthened over time.

Selective attention requires participants to attend to relevant stim-
uli and to ignore distractors. This process is analogous to that needed
to choose between correct and incorrect beliefs/visual perspectives
and between physical appearances and reality. In all these cognitive
tasks, interfering or distracting information must be suppressed in
favor of less salient yet correct information. On this basis, one might
expect that if L2-exposure boosts selective attention (Adesope et al.,
2010), the influence of selective attentionwould be similarly visible on
the prototypically cognitive tasks as observed here.

Aspects of switching were also significant for ToM, and the links
between switching and ToM per se ties in with previous literature.
The cognitive action of language switching is arguably akin to the
practice of adapting quickly to changing task requirements (as in
DCCS and CreatureCounting and OppositeWorlds), a similarity
which would answer for the frequently found advantage for bilin-
guals on cognitive flexibility (Bialystok, 2010). What all ToM tasks
share is that participants must alternate between different view-
points, be it a belief, a feeling, or a visual perspective, which points
to an overlap in this cognitive action and that underpinning switch-
ing tasks. The correspondence we found, therefore, between switch-
ing and ToM in bilinguals might be anticipated: if early bilinguals
surpass monolinguals on switching, this should translate to some of
the mental operations engaged during ToM tasks (Bialystok &
Martin, 2004; Prior & McWhinney, 2010). Indeed, Austin et al.
(2014) found that switching predicted ToM in monolingual chil-
dren, and Buac and Kaushanskaya (2020) reported it as integral to
bilingual/immersion children’s FB scores (see also Bialystok &
Viswanathan, 2009; Carlson & Meltzoff, 2008). Where our results
offer pause for thought, however, is that educational bilingualism
does not provide the same opportunities for language switching
that sequential or simultaneous bilinguals enjoy, and it is such an
environment that has been argued to hone this skill (Bialystok,
2010). The current bilingual children exhibited heightened switch-
ing skills, as reported in Chamorro et al. (2025), in conjunction with
a positive association between switching and ToM, despite not
having the environment most conducive to its enhancement.

Our results for response inhibition are not entirely in sync with
what one might expect if inhibition abilities underpin ToM because
this variable only exerted an influence at T1. The positive impact of
bilingualism on inhibition is widely supported (Barac et al., 2014;
Bialystok & Martin, 2004; but see also Bialystok & Viswanathan,
2009; Carlson&Meltzoff, 2008; Duñabeitia et al., 2014), and indeed
Chamorro et al. (2025) found enhanced inhibition in these very
bilinguals. Despite this, inhibition’s contribution to the children’s
ToM scores at this incipient stage was less central. Recall, too, that
Huang et al. (2023) reported no relation between inhibition and
ToM scores, unlike switching. Still more recently, Agostini et al.
(2024) reported that inhibition had not been integral to a bilingual
advantage they found for referential perspective taking. These
discrepant results motivate further exploration into why response
inhibition showed a weaker association with ToM at this stage than
did switching and selective attention.

4.4. Individual differences and ToM

Of all the covariates, the three thatmade notable contributions were
NVR, L1-vocabulary, and gender. L2-vocabulary, however, was
conspicuous for its absence. With respect to gender, this variable
was of relevance to the Sarcasm task, where girls outperformed
boys. Performance on this conative task, which calls on social
reasoning and empathic skills for its successful execution, was also
unaffected by any of the attentionmeasures or English-at-school. In
this respect, it behaved similarly to Emotions, which interacted
negatively with English-at-school. Thus, results for the two tasks
that are not purely cognitive diverged from those that are: propor-
tion of English-at-school was not relevant to performance at this
point of exposure. A future study might explore if this dichotomy
between cognitive tasks on the one hand and conative on the other
remains over time and extends to a broader range of bilingual
contexts.

With respect to L1-vocabulary, our results support the mono-
lingual literature, which has shown strong vocabulary skills in
monolinguals predict ToM (de Villiers & de Villiers, 2014). Our
tasks included extensive explanatory aspects, where children justi-
fied decisions. Better justification of decisions is linked to strong
language skills (Białecka et al., 2024), so the relevance of L1-vocabulary
we found throughout makes sense conceptually. The lack of a relation
between L2-vocabulary and ToM, however, is unexpected, and con-
trasts with Chamorro et al. (2025), where this variable predicted
performance on selective attention, switching, and inhibition. The
apparent independence of ToM from L2-vocabulary at this stage is
something tobemonitored over time as this also relates to the question
over whether the same factors that promote EF also impact on ToM.
Lastly, the bearing of NVR on every ToM component indicates the
role played by fluid intelligence in these tasks all of which encompass
cognition.

5. Conclusions

Our study has shown that in educational bilingualism, the impact of
L2-exposure on ToM is visible immediately and not dependent on
L2-vocabulary attainment. This means educators need not worry
that these mentalizing benefits are restricted to children who can
reach a certain L2-threshold. Aspects of attention also predicted
ToM but not uniformly so. The influence of selective attention was
the most consistent and its effects strengthened over time. We have
argued that the characteristics underlying cognitive aspects of ToM
tasks map closely to those underlying attention tasks, already
shown by many to be enhanced in bilinguals. However, Emotion,
an affective task, and Sarcasm, a conative one, stood out in that they
were not affected by L2-exposure and girls did better than boys on
Sarcasm. Further explorations of these components, with a harder
Emotions task than the current one, could explore in more depth
whether and how L2-exposure and gender interact with cognitive-,
affective-, and conative-ToM distinctions. We have also suggested
that the qualitatively different experience of educational bilingual-
ism, where children’s exposure to multilingual/cultural experiences
is reduced, might affect when and if bilingual gains on affective and
conative skills surface. The fact that girls surpassed boys on conative
tasks but not cognitive ones, together with the lack of any large
systematic gender divide on attention tasks (Grissom & Reyes,
2019), is a further reason to conclude that although ToM and EF
share some underpinnings, they should not be conflated. In par-
ticular, the effects of the characteristics of ToM components that
incorporate sentiments and heightened social awareness are
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unearthed by using concept-level rather than composite scoring.
Finally, the consistent influence of NVR and L1-vocabulary on
performance across the board reminds us of how integral these
variables are to ToMdevelopment, irrespective of bilingual exposure.

Supplementary Material. The supplementary material for this article can be
found at http://doi.org/10.1017/S1366728926101229.
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