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1. Introduction

Current studies on bilingualism suggest that typically-developing (TD) 
children’s exposure to more than one language early in life imposes demands on 
the mind which give rise to positive consequences for various cognitive abilities, 
including Theory of Mind (ToM), Executive Functions (EF), and metalinguistic 
awareness. These abilities are often affected in children with Developmental 
Language Disorder (DLD), however experimental research on the impact of 
bilingualism on cognition in children with DLD is still in its infancy. The 
current study aims at filling this gap by investigating whether bilingualism 
enhances ToM, EF and metalinguistic awareness in children with DLD.

ToM refers to the ability to attribute mental states, i.e. intentions, desires 
and beliefs to oneself, and to others, and to predict, describe, and explain 
resulting behaviors. TD bilingual children outperform their monolingual peers 
on tests assessing false belief understanding (Bialystok, & Senman, 2009; see
Schroeder, 2018 for a review), which are reliable measures of ToM because they 
imply grasping that mental representations may differ from reality (Dennett,
1978). In spite of the fact that a bulk of studies shows enhanced ToM in 
bilingual children, it remains to be determined whether bilingualism directly 
confers a ToM advantage, or rather boosts skills that underlie the ability to 
mentalize, such as Executive Functions. More specifically, better inhibitory 
skills, i.e. suppressing a salient yet false response so as to select an accurate one,
have been shown to be important for regulating the shift from one perspective to 
another (Goetz, 2003; Kovács, 2009). Metalinguistic awareness may also 
contribute to ToM in bilinguals (Goetz, 2003; Diaz & Farrar, 2017), as it is

                                                           
* Eleni Peristeri, Aristotle University of Thessaloniki, Greece, eperiste@enl.auth.gr.
Eleni Baldimtsi, Aristotle University of Thessaloniki, Greece, empaldim@enl.auth.gr.
Stephanie Durrleman, University of Genève, Switzerland,
Stephanie.Durrleman@unige.ch. Ianthi Maria Tsimpli, University of Cambridge, UK.
Author contact info: Eleni Peristeri, Department of Theoretical and Applied Linguistics,
Aristotle University of Thessaloniki, Greece. Tel.: +30. 6974706370 E-mail address:
eperiste@enl.auth.gr

© 2019 Eleni Peristeri, Eleni Baldimtsi, Stephanie Durrleman, and Ianthi Maria Tsimpli. 
Proceedings of the 43rd Boston University Conference on Language Development,  
ed. Megan M. Brown and Brady Dailey, 523-536. Somerville, MA: Cascadilla Press.



conceivable that grasping that two labels can apply to the same concept may 
transfer to the more general understanding that someone’s mental state can 
differ from their own.  

The correlations found between ToM and other measures in TD bilingual 
children, including inhibitory control and metalinguistic awareness, as well as 
general language ability (Farhadian et al., 2010) has led researchers to conclude 
that bilinguals’ ToM performance is mediated by other cognitive processes 
solicited for false-belief understanding. However these cognitive domains are 
rarely assessed in isolation from one another, which casts doubt on the 
fundamental nature of these links. As an illustration, ToM tasks administered 
often themselves require sophisticated linguistic skills because they involve the 
comprehension of stories (e.g. Jester & Johnson, 2016; Ziatas, Durkin, & Pratt, 
1998); it is thus possible that difficulties with such ToM tasks are related to 
linguistic difficulties rather than challenges with ToM per se. Similarly, verbal 
working memory may also be necessary to recall sequences of events in 
vignettes testing ToM (e.g. Astington, Pelletier, & Homer, 2002; Happé, 1994) 
and inhibitory control may be required to focus on the protagonist’s reality (i.e. 
a false belief) rather than the salient reality (Perner & Lang, 1999; Sabbagh, 
Moses, & Shiverick, 2006). Without purer ToM measures, it is possible that the 
link between ToM and bilingualism is rather due to the ToM tasks measuring 
verbal and EF abilities, which themselves may be higher in bilingual groups. 
Therefore, when seeking to pin down mechanisms that could be responsible for 
boosts in ToM reasoning across populations, including those with language 
delays, it makes sense to administer purer ToM measures.  

Children with DLD are a particularly interesting population to test for 
potential contributions of bilingualism to cognition, as children with DLD have 
been reported to exhibit difficulties in metalinguistic awareness (Smith-Lock, 
1995), EF (Bishop, 1997; Iluz-Cohen & Armon-Lotem, 2013; Tallal, 2000; van 
der Lely & Howard, 1993) and ToM (Nilsson & de Lopez, 2016). Research on 
bilingual children with DLD has so far focused on their narrative production and 
comprehension skills (Altman, Armon-Lotem, Fichman, & Walters, 2016; 
Tsimpli, Peristeri, & Andreou, 2016), while there is scant evidence for a link 
between verbal ToM skills and pronoun use in discourse production (Tsimpli, 
Peristeri, & Andreou, 2017). 

The first goal of the present study was to test bilingual children with DLD 
on ToM, for which we hypothesized potential boosts in light of the findings 
from TD children. The first ToM measure was a non-verbal ToM task, which 
would allow us to clearly assess whether bilingualism compensates for ToM 
difficulties in DLD without the children’s performance being affected by their 
lower language proficiency and/or language delay. To further explore the effect 
of language ability on bilingual DLD children’s ToM reasoning, we also 
included a second, verbal ToM task. This task was comparable to the non-verbal 
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one, in that both measures were first-order ToM tasks, i.e. they measured 
children’s ability to understand another person's thoughts. The second goal of 
the study was to investigate which underlying mechanisms, besides formal 
language ability, boost ToM performance in bilingual children with DLD. 
Following previous literature reporting the mediating role of EF and 
metalinguistic awareness on bilingual children’s ToM skills, we opted to test 
bilingual children with DLD on an online 2-back task that tapped into working 
memory, control and updating, and a word definition metalinguistic awareness 
task, and expected that abilities measured by these tasks would influence ToM 
performance. 
 

2. Method 

2.1. Participants 

 

A total of 64 children divided into 4 groups participated in this study: 16 
monolingual Greek-speaking children with DLD (DLD-Mono; mean age: 10;6 
yrs. (SD: 1.5), age range: 8;7–12;8); 16 bilingual children with DLD (DLD-Bi; 
mean age:10;6 yrs. (SD: 2.1), age range: 8;4 – 13;6); 16 TD monolingual Greek-
speaking children (TD-Mono; mean age: 11;3 yrs. (SD: 1.3), age range:  9;0 – 
12;7); and 16 TD bilingual children (TD-Bi; mean age: 11;1 yrs. (SD: 1.6), age 
range:  8;4 – 13;7). The children were matched across groups for gender. There 
were no significant differences across groups in age, F (3, 63) = .667, p=.576, η2 
= .18, and performance IQ (PIQ), F (3, 63) = 1.345, p=.268, η2 = .25 (TD-Mono; 
mean PIQ: 108.3 (SD: 12.5), TD-Bi; mean PIQ: 109.4 (SD: 6.1), DLD-Mono; 
mean PIQ: 106.7 (SD: 3.1),  DLD-Mono; mean PIQ: 103.2 (SD: 12.0), which 
was measured through the Greek version of the Wechsler Intelligence Scale for 
Children-Revised (WISC-III) (Wechsler, 1992; adapted in Greek by Georgas et 
al., 2003). TD children, on the one hand, were recruited from mainstream 
schools in central Greece and they were included in the study if they had normal 
hearing and no speech, emotional or behavior problems, and no neurological or 
severe articulation/phonological deficits. The children’s profile was confirmed 
by both teachers’ and parents’ reports. Formal written consent was obtained 
from the children’s parents prior to their participation in the study.  

Children with DLD were recruited from diagnostic centers in Greece. In 
line with DSM-5 criteria (APA, 2013), they had a speech and language 
therapist’s/ clinician’s formal diagnosis of DLD in the absence of any hearing 
loss, Autism Spectrum Disorder, obvious neurological dysfunctions or motor 
deficits. According to the output of WISC-III assessment, their verbal abilities 
were at least 2 standard deviations (SDs) below the expected normative mean of 
chronologically age-matched peers, while their non-verbal scores were within 
the normal limits for their chronological age (i.e. a non-verbal score of 75 or 
above; Bloom, & Lahey, 1978). Parental questionnaires and language unit class 
teachers’ reports confirmed significant delays in DLD children’s early language 
milestones as well as expressive difficulties in both the oral and the written 
modality (Leonard, 1998). The majority (n = 14) of the bilingual children with 
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DLD were Albanian-Greek, while a Bulgarian-Greek and an Ukranian-Greek 
child were also included. The majority of age-matched TD bilingual children (n 
= 14) were also Albanian-Greek, except for two Swedish-Greek girls. Bilingual 
children with and without DLD had been exposed to both languages 
continuously from birth, and used both languages regularly at the time of data 
collection. None of the children with DLD had received speech and language 
therapy before inclusion in the study. 
 

2.2. General Procedure 

 

All four groups of children completed the following tasks in two sessions in 
a randomized order: (a) an online video verification first-order false belief task, 
(b) two offline first-order false belief unexpected content tests, (c) an offline 
sentence-picture matching (SPM) syntactic comprehension task as a measure of 
language ability, (d) a vocabulary/word definition subtest of WISC-III as a 
measure of metalinguistic awareness, and (e) an online 2-back updating and 
working memory task. Children were tested at school or at their home. 

2.3. Experimental Tasks 

2.3.1. Offline language ability test 

 

Syntactic comprehension task. This is a subtest of the Syntactic Working 
Memory Interference task (Peristeri, & Tsimpli, 2010) that consists of four 
sessions of word recall and four sessions of SPM tests tapping into syntactic 
comprehension. The sentences in the SPM test include four active transitives, 
four reversible passives, four subject relative and four object relative clauses. 
The child heard the critical sentence while viewing on the computer the screen 
three pictures (one target, two non-target). S/he was then asked to point to the 
picture that best matched the meaning of the sentence. Each correct picture-
matching received one point with a maximum score of 16. 
 
2.3.2. Offline word definition task 

 

Children’s standardized scores on the vocabulary/word definition subtest of 
WISC-III were used as measure of metalinguistic knowledge and concept 
information. They were required to provide word definitions (e.g., tell me what 
the word ‘bicycle’ means). The test included thirty words presented orally and 
visually. Each definition received 0, 1, or 2 points depending on the 
sophistication of the definition provided by the child. 
 

2.3.3. Online 2-back task 

 

In this task children saw a sequence of digits (2, 5, 7, 8) on the computer 
screen. The task contained a total of 20 to-be-responded to (target) digits and 60 
trials on the whole. Children were asked to remember if the digit they saw on the 
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screen was the same as the one presented two positions back in the sequence, 
and in case it was, to press a pre-specified key (‘J’) with their index finger. No 
responses were required for non-target digits. Children were familiarized with 
the task with a practice session of 20 trials. Each trial consisted of a black, 
12mm-long digit that was presented for 500 msecs, followed by a blank page 
that lasted 2500 msecs, after which the next digit stimulus was presented. An 
accuracy composite score was computed for each child by calculating the 
percentage means of correct hits and false hits (i.e., by dividing the number of 
correct hits by the 20 target trials and the number of false hits by the 40 non-
target trials, respectively) and then by subtracting the percentage mean of false 
hits from the percentage mean of correct hits. Reaction times on correct hits 
were also recorded. The task was run on a computer using E-Prime software 
(Schneider et al., 2012). 
 

2.3.4. Online video verification first-order false belief task 

 

Stimuli. Children’s non-verbal ToM abilities were tested through an online 
video verification first-order ToM task adapted from Forgeot d’ Arc & Ramus 
(2010). In this experiment, children were shown a computer screen displaying 
short video sequences that represented different scenarios having a main agent. 
Each video sequence consisted of four successive phases. The beginning phase 
introduced the child to the general situation and the main agent, and it was 
common to all experimental conditions. The change phase consisted of five 
distinct conditions: the ‘Mentalistic/Seen change’ and the ‘Mentalistic/Unseen 
change’ condition that displayed a physical change in the state of the world that 
was either observed or not observed by the main agent, respectively; the 
‘Mentalistic/No change’ condition wherein no change occurred in the general 
situation; the ‘Mechanistic/Unseen Change’ condition, wherein a physical event 
took place that didn’t result from an individual’s epistemic state, and the 
‘Mechanistic/No change’ condition, wherein no change occurred, thus, it was 
identical to the ‘Mentalistic/No change’ condition. The suspense phase was 
common to all conditions and displayed the main agent coming to the forefront. 
The end phase came into two alternative endings, namely, the ‘Mentalistic end’ 
that required the child to infer the main agent’s belief in the given context and 
thus predict and track the agent’s action, and the ‘Mechanistic end’ that required 
the child to correctly understand and predict the consequence of an event in the 
physical world without having to identify the main agent’s intention or belief. 
The possible ends in the mentalistic conditions of the task were two videos 
depicting opposite behavioral outcomes, while the possible ends in the 
mechanistic conditions were also two depicting different physical states (see 
Forgeot d’ Arc & Ramus, 2010 for a detailed description of the task’s design). 
The task included 10 different scenarios in five conditions, each appearing in 
two different end versions, coming to a total of 100 video sequence trials. The 
children completed the task in two sessions spaced less than one week apart. 
Before each experimental session children underwent a training period with 10 
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trials to become familiar with the video sequences before the actual experiment 
began. 

Procedure. After viewing the final video of each scenario, children heard a 
tone to signal the video sequence was over and viewed a question mark [?] that 
remained at the center of the screen until the child’s response. At this point, 
children were asked to decide as quickly and accurately as possible whether the 
end of the scenario was the most appropriate to complete the story they had just 
watched; children were instructed to press the green-colored [√] button on a 
response box if they thought the way the story ended was plausible and the red-
colored [X] button if they thought the end was implausible. Following their 
answer (i.e. ‘yes’ or ‘no’), the next video sequence was initiated by the child by 
pressing the spacebar. Response times (i.e. time in msecs from the appearance of 
the question mark to the child’s button-press) and accuracy (%) of judgments 
were recorded in E-Prime (Schneider, Eschman, & Zuccolotto, 2002).  

Data analysis. For reasons of brevity, analyses will be limited to the 
accuracy and RT output of the ‘Mentalistic Unseen change’ condition, which 
necessitated from children to resolve the interference between their own belief 
and the belief of the depicted agent who has not witnessed the change in the 
physical state of affairs, and the ‘Mechanistic Unseen change’ condition which 
did not involve activation of representations of mental states.  An accuracy score 
was computed for each child by calculating the percentage means of correct 
decisions and false decisions, and then by subtracting the percentage mean of 
false decisions from the percentage mean of correct decisions. Reaction times on 
correct decisions were also analyzed. 
 
2.3.5. Offline verbal false belief understanding battery 

 

Children performed two verbal first-order ToM tests, namely, the 
Unexpected content/Smarties (adapted from Perner, Frith, Leslie, & Leekam 
1989) and the Unexpected content/ Band-Aid box test (adapted from Bartsch, & 
Wellman, 1989). Children were shown the stimuli, i.e. the actual objects. Both 
tests revolved around a scenario, which was narrated and enacted by the 
experimenter; a series of both control and target questions followed. The scores 
were calculated in the following manner: Unexpected content tasks, i.e. the 
Smarties and the Band-Aid box tests (4 points each; max. score 8 points).  

 
3. Results 

3.1. Offline language ability test 

 
Table 1 below displays the groups’ mean scores in the language ability 

screening test. 
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Table 1. Groups’ mean scores (%) (and SDs) on syntactic comprehension. 

Group Syntactic 
comprehension 

M (SD) 
TD-Mono 
(N = 16) 

13.5 (1.2) 

TD-Bi 
(N = 16) 

13.7 (1.7) 

DLD-Mono 
(N = 16) 

7.8 (2.3) 

DLD-Bi 
(N = 16) 

10.3 (3.1) 

Note: TD-Mono: monolingual typically developing children; TD-Bi: bilingual 
typically developing children; DLD-Mono: monolingual children with 
Developmental Language Disorder; DLD-Bi: bilingual children with 
Developmental Language Disorder; N: number; SD: standard deviation 
 

The one-way ANOVA analyses revealed a significant group effect, F (3, 
63) = 26.934, p < .001, η2 = .76. Subsequent post-hoc (Tukey) tests revealed that 
TD-Mono and TD-Bi children scored higher than their monolingual and 
bilingual peers with DLD (p < .001 for both comparisons), while DLD-Bi 
children outperformed DLD-mono children (p = .009). 
 
3.2. Offline word definition task 

 
Table 2 below displays the groups’ mean scores in the word definition test. 

 
Table 2. Groups’ mean raw scores (and SDs) on the word definition task. 

Group Word definition 
M (SD) 

TD-Mono 
(N = 16) 

13.1 (2.0) 

TD-Bi 
(N = 16) 

12.4 (2.4) 

DLD-Mono 
(N = 16) 

6.0 (1.0) 

DLD-Bi 
(N = 16) 

8.7 (2.4) 

Note: TD-Mono: monolingual TD children; TD-Bi: bilingual typically 
developing children; DLD-Mono: monolingual children with Developmental 
Language Disorder; DLD-Bi: bilingual children with Developmental Language 
Disorder; N: number; SD: standard deviation 
 

There was a significant group effect, F (3, 63) = 41.552, p <.001, η2 = .82, 
which has stemmed from the fact that TD-Mono and TD-Bi children scored 
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higher than their monolingual and bilingual peers with DLD (p < .001 for both 
comparisons), while DLD-Bi children outperformed DLD-mono children (p = 
.003). 
 

3.3. Online 2-back task 

 

Table 3 below displays the groups’ mean accuracy scores and response 
times (in msecs) on corrects in the 2-back task. 

 
Table 3. Groups’ mean accuracy scores and RTs on correct responses (and 
SDs) per group in the 2-back task. 

Group Accuracy (%) 
(correct hits minus 

false hits) 
M (SD) 

RT (in msecs) on 
correct hits 

 
M (SD) 

TD-Mono 
(N = 16) 

11.6  (9.3) 311 (126.3) 

TD-Bi 
(N = 16) 

14.0 (14.2) 254 (178.3) 

DLD-Mono 
(N = 16) 

5.7 (13.9) 411 (66.6) 

DLD-Bi 
(N = 16) 

10.7 (8.1) 399 (88.4) 

Note: TD-Mono: monolingual TD children; TD-Bi: bilingual TD children; 
DLD-Mono: monolingual children with Developmental Language Disorder; 
DLD-Bi: bilingual children with Developmental Language Disorder; N: number; 
SD: standard deviation 
 

Bivariate Pearson correlations were first conducted between RTs and 
accuracy scores to exclude the possibility that DLD and TD children’s 
performances were influenced by trade-off effects. The analyses indicated no 
significant correlations for either group (r (16) = .378, p = .149 for TD-Mono, r 
(16) = .329, p = .214 for TD-Bi, r (16) = .121, p = .656 for DLD-Mono, and r 
(16) = .058, p = .832 for DLD-Bi children). There was a significant group effect 
on RTs, F (1, 63) = 6.542, p = .001, η2 = .50, stemming from the fact that the 
TD-Bi group was significantly faster than DLD-Bi children (p = .001). The four 
groups did not differ in accuracy (p = .249). 
 
3.4. Online video verification first-order false belief task 
 

Table 4 provides descriptive statistics for the groups’ accuracy and RT 
performance in the ‘Mechanistic Unseen change’ and ‘Mentalistic Unseen 
change’ condition of the online false belief task. 
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‘
Table 4. Groups’ Mean accuracy scores (%) (and SDs) and RTs on correct 
decisions in the Mechanistic Unseen change’ and ‘Mentalistic Unseen

change’ conditions of the online video verification first-order false belief 

task. 

Group Mechanistic Unseen change Mentalistic Unseen change 
 Accuracy

(%) (SD) 
RTs (SD) Accuracy 

(%) (SD) 
RTs (SD) 

TD-Mono 
(N = 16) 

77.5 (10.0) 2235 (540) 76.2 (10.9) 2618 (642) 

TD-Bi 
(N = 16) 

76.3 (15.1) 2048 (439) 70.0 (16.3) 2423 (672) 

DLD-Mono 
(N = 16) 

77.5 (9.2) 3074 (592) 42.1 (15.1) 4723 (776) 

DLD-Bi 
(N = 16) 

78.1 (11.1) 2305 (645) 48.6 (15.3) 2754 (760) 

Note: TD-Mono: monolingual typically developing children; TD-Bi: bilingual 
typically developing children; DLD-Mono: monolingual children with 
Developmental Language Disorder; DLD-Bi: bilingual children with 
Developmental Language Disorder; N: number; SD: standard deviation 

 

We first report the results on the groups’ accuracy data. A two-way 
multivariate analysis of covariance (MANCOVA; Wilk’s F) was performed with 
accuracy in the ‘Mechanistic Unseen change’ and ‘Mentalistic Unseen change’ 
conditions as the dependent variables; Disorder (TD, DLD) and Bilingualism 
(monolingual, bilingual) as the between-subjects variables; and PIQ, syntactic 
comprehension, 2-back accuracy and RTs as covariates. Significant 
MANCOVA effects were subsequently analyzed using univariate analysis of 
variance (ANOVA) and post hoc comparisons when appropriate. The 
MANCOVA revealed significant effects of Disorder, F (1, 63) = 3.021, p = .05, 
η2 = .10, as well as significant effects for the 2-back accuracy, F (1, 63) = 5.488, 
p = .007, η2 = .17, and the 2-back RT covariate, F (1, 63) = 6.999, p = .002, η2 = 
.21. Follow-up ANCOVA analyses for the Disorder effect yielded a significant 
difference between TD children and children with DLD on accuracy in the 
Mentalistic Unseen Change condition only, F (1, 63) = 6.138, p = .016, η2 = .10. 
Also, accuracy and RTs in the 2-back task were significant covariates of 
children’s accuracy performance in both the mechanistic, (F (1, 63) = 3.643, 
p = .05, η2 = .07 and F (1, 63) = 10.529, p = .002, η2 = .16, respectively) and 
mentalistic trials of the task (F (1, 63) = 9.727, p = .003, η2 = .15 and F (1, 63) = 
6.991, p = .011, η2 = .12, respectively). 

The same analysis on children’s RTs in the ‘Mechanistic Unseen change’ 
and ‘Mentalistic Unseen change’ of the non-verbal ToM task revealed 
significant effects of Bilingualism, F (1, 63) = 4.829, p = .012, η2 = .16, and a 
significant interaction between Disorder and Bilingualism, F (1, 63) = 4.634, 
p = .014, η2 = .15, after controlling for word definition, F (1, 63) = 2.922, 
p = 05, η2 = .10, 2-back accuracy, F (1, 63) = 13.001, p < .001, η2 = .33, and 
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PIQ, F (1, 63) = 8.227, p = .001, η2 = .24. Follow-up ANCOVA analyses for the 
Bilingualism effect yielded a significant difference between monolingual and 
bilingual children in both the ‘Mechanistic Unseen change’, F (1, 63) = 9.252, 
p = .004, η2 = .15, and ‘Mentalistic Unseen change’ condition, F (1, 63) = 3.171, 
p = .04, η2 = .05, with bilingual children being faster than their monolingual 
peers.  Also, word definition, F (1, 63) = 3.112, p = .05, η2 = .05, and PIQ, F (1, 
63) = 14.925, p < .001, η2 = .25, were significant covariates of children’s RT 
performance in the mentalistic and mechanistic trials, respectively, while 
accuracy in the 2-back task was a significant covariate of children’s RT 
performance in both the mechanistic, F (1, 63) = 25.080, p < .001, η2 = .32, and 
mentalistic experimental condition, F (1, 63) = 5.541, p = .02, η2 = .10. To 
unpack the significant interaction between Disorder and Bilingualism, 
independent samples t-tests were conducted. Monolingual children with DLD 
were found to be slower in the ‘Mentalistic Unseen change’ than both bilingual 
children with DLD, t (30) = 3.711, p = .001, and TD monolingual children, t 
(30) = 3.780, p = .001.  
 
3.5. Offline verbal false belief understanding battery 

 
Table 5 provides descriptive statistics for the groups’ mean accuracy 

performance in the two false-belief unexpected content tests. 
 

Table 5. Groups’ mean raw scores (and SDs) on the first-order false belief 

unexpected content tasks. 

Group Unexpected 
content task 

M (SD) 
(max. score: 8) 

TD-Mono 
(N = 16) 

8.0  (0) 

TD-Bi 
(N = 16) 

8.0  (0) 

DLD-Mono 
(N = 16) 

7.2 (0.8) 

DLD-Bi 
(N = 16) 

8.0 (0) 

Note: TD-Mono: monolingual typically developing children; TD-Bi: bilingual 
typically developing children; DLD-Mono: monolingual children with 
Developmental Language Disorder; DLD-Bi: bilingual children with 
Developmental Language Disorder; N: number; SD: standard deviation 
 

A one-way univariate analysis of covariance (ANCOVA) was performed 
with accuracy in the verbal false belief task as the dependent variable; Disorder 
(TD, DLD) and Bilingualism (monolingual, bilingual) as the between-subjects 
variables; and PIQ, syntactic comprehension, 2-back accuracy and RTs as 
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covariates. The ANCOVA analysis revealed significant effects of Disorder, F 
(1, 63) = 13.387, p = .001, η2 = .20, and Bilingualism, F (1, 63) = 15.060, 
p < .001, η2 = .22, as well as a significant Disorder × Bilingualism interaction 
effect, F (1, 63) = 15.284, p < .001, η2 = .22, after controlling for syntactic 
comprehension, F (1, 63) = 7.927, p = .007, η2 = .13. Independent samples t-
tests revealed that monolingual children with DLD made significantly more 
errors than both bilingual children with DLD and TD monolingual children in 
the Unexpected content task, t(30) = 3.503, p=.003 for both comparisons. 

 
4. Discussion 
 

In the current study, we examined the effects of bilingualism on ToM, EF 
and metalinguistic awareness in children with DLD. Our goals were (i) to assess 
whether bilingualism boosts ToM and (ii) to investigate which underlying 
mechanisms could be responsible for this boost. For our first research goal, we 
hypothesized that on ToM tasks, both verbal and non-verbal, bilingual children 
with DLD would achieve higher scores than their monolingual peers with DLD. 
Our results confirmed our hypothesis. First of all for the non-verbal ToM task, 
despite both groups of children with DLD showing poorer overall performance 
than their TD monolingual and bilingual peers, more accurate and faster 
performance was achieved by the bilingual group with DLD compared to the 
monolingual group with DLD.. This indicates a positive bilingualism effect 
within the DLD group for ToM accuracy, consistent with previous studies in TD 
children (e.g. Bialystok & Senman, 2009; Schroeder, 2018) as well as improved 
processing speed during task performance, also found for bilinguals for 
attentional control tasks (Kappa & Colombo, 2013). In addition, bilingualism 
proved to compensate for DLD children’s performance in the verbal ToM task. 
More specifically, monolingual children with DLD performed lower that their 
bilingual peers with DLD. Overall, ToM was thus boosted by bilingualism in 
DLD, even after controlling for language ability. 

Regarding our second research goal, we predicted that bilingual children’s 
ToM performance would be mediated by EF and metalinguistic awareness. We 
measured EF skills, namely working memory, control and updating, using a 2-
back task, and we assessed metalinguistic abilities using a word definition task. 
The analysis of children’s performance in the non-verbal 2-back task revealed 
no significant differences between the two groups with DLD, while 
metalinguistic awareness was stronger in bilinguals with DLD than their 
monolingual peers. In addition, we predicted that EF may influence abilities to 
shift from one perspective to another, leading to an enhanced ToM performance. 
This prediction was supported by the data. Findings showed strong interactions 
between non-verbal ToM performance and the non-verbal 2-back task for 
bilingual children with DLD, in line with previous studies on TD bilingual 
children using verbal ToM measures (e.g., Diaz & Fararr, 2017; Goetz, 2003; 
Kovács, 2009). Regarding metalinguistic abilities, better skills among bilingual 
children with DLD also led to better performance on the non-verbal ToM task.    

533



In contrast, monolingual children with DLD seem to rely more on their formal 
language abilities when mentalizing, which may lead to lower scores as they are 
specifically affected in this domain.   

In sum, bilingualism contributes to better mentalizing abilities in DLD, 
whether assessed verbally or nonverbally, and bilingual children with DLD 
make more efficient use than their monolingual peers of both their EF and 
metalinguistic abilities when attributing mental states. 
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