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Abstract

While a role of language in the development of Theory of Mind (ToM) is well established,
the interplay with a child’s ability to understand structured scenarios remains unclear. A
new scale (Pictorial Theory of Mind Scale), assessing true and false belief comprehension at
different levels of linguistic complexity, was used to explore language effects on ToM while
accounting for scenario comprehension. Thirty-nine children (aged 4-6 years; 53.8%
female) participated in this study. Results showed that 46.8% of 4- to 6-year-olds can
understand false beliefs from picture-based scenarios with limited language output. Both
language and scenario comprehension contributed to ToM in first-order false beliefs,
whereas only scenario comprehension predicted true beliefs. In contrast, only language
predicted second-order false beliefs, highlighting their different roles in ToM development.
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1. Introduction

The ability to attribute mental states to oneself and others, a concept known as Theory of
Mind (ToM), is a crucial mechanism for our social cognition (Mar, 2011). Most children
typically develop this ability by age 4 (Wellman & Lagattuta, 2000), when they begin to
predict and understand behaviour by recognizing that the mind is a representational
system rather than a mere reflection of reality (Hale & Tager-Flusberg, 2003). Early in
development, children first grasp the concept of true beliefs — mental representations that
correspond to reality. As their cognitive abilities develop, they begin to understand first-
order false beliefs (1FB), recognising that others may hold beliefs that differ from reality.
More sophisticated ToM skills, such as second-order false beliefs (2FB; beliefs about other
people’s beliefs), develop around 6-7 years of age (Miller, 2013; Perner & Wimmer, 1985).
Language plays a critical role in the development of ToM, serving as both a facilitator and
a complex interdependent factor in its development (Astington & Jenkins, 1999). Previ-
ous studies have shown that the link between ToM and language remains important
throughout child development (Hughes, 2011). This relation has been observed across
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typical (Milligan et al., 2007) and diverse/atypical developmental trajectories, including
studies of children with autism (Tager-Flusberg & Joseph, 2005; Happé, 1995), develop-
mental language disorder (DLD; Nilsson & de Lopez, 2016), and deaf children (Lundy,
2002; Peterson & Siegal, 1995). The relation between language skills and success in ToM
tasks could be explained in two alternative ways: (1) language could be essential for the
development of ToM skills or (2) language could be essential for understanding trad-
itional ToM scenarios that rely heavily on language.

Over the years, several studies have highlighted the essential role that language plays in
the development of ToM skills. Woolfe et al. (2002) developed a task with a reduced verbal
component to assess ToM in deaf children and found that those with early access to sign
language, typically from deaf parents, demonstrated superior ToM skills compared to
their peers with reduced language access. Thus, it appears that language not only enables
children to fully participate in cultural and social activities that promote the develop-
ment of ToM (Nelson, 2005) but also provides essential representational resources for
understanding and managing false beliefs (Astington & Jenkins, 1999; De Villiers,
2005). Studies of second-order false belief comprehension have shown that successful
completion of these tasks relies heavily on children’s ability to manipulate complex
linguistic constructions and to understand narratives that involve recursive reasoning
about others’ beliefs about beliefs (Perner et al., 1987). This complexity suggests that
while rudimentary language skills may be sufficient for understanding first-order false
beliefs, advanced language skills, including the understanding of more complex syn-
tactic structures, are crucial for understanding second-order false beliefs. Therefore, it
seems that the development of ToM is closely linked to the development of other
cognitive skills that pave the way (De Villiers & De Villiers, 2000). Although significant
milestones in ToM are typically reached by 4 years of age, when children can pass
conventional false belief tasks (Wellman et al., 2001), some authors have argued that the
foundations of ToM can be traced back to the early years of life, even before language
acquisition begins (Bloom & German, 2000; Wellman & Lagattuta, 2000). For example,
eye-tracking studies have shown that infants as young as 15 months can successfully
perform non-verbal false belief tasks (Onishi & Baillargeon, 2005). This suggests that
delays in passing false belief tasks may be due to the verbal and complexity demands of
the tasks rather than a lack of ToM skills (Lewis & Mitchell, 1994; Siegel, 1999),
supporting the hypothesis that language is critical for understanding traditional ToM
scenarios that rely heavily on language. Alternatively, Wiesmann and Southgate (2021)
argued that early signs of ToM in infancy may not reflect genuine understanding or
mental states or the ability to represent one’s own and other’s perspectives. Rather, they
proposed that these apparent ToM skills may stem from infants” heightened attention to
events observed with others rather than those experienced alone. According to this
view, early ToM-like behaviours may stem from shared attention or social referencing
mechanisms rather than true perspective-taking.

Research with neurotypical adults suggests that language plays a critical role in
mediating ToM performance. Indeed, individuals tend to perform more successfully
on tasks that include verbal elements than on those that are purely non-verbal (Marinis
etal, 2023). In developmental psychology, ToM tasks with minimal verbal components
have often been used with clinical populations. For example, studies of ToM in deaf
children without access to fluent sign language have shown below average performance
on both verbal and non-verbal tasks for their age group (Peterson & Siegal, 1995),
suggesting that the difficulties with these tasks are not solely due to linguistic demands
(De Villiers & De Villiers, 2000; Gale et al., 1996). Similarly, Peristeri (2021) found that
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children with autism performed worse than their neurotypical peers on low-verbal false
belief tasks, despite performing well on control questions. Although evidence from typical
development remains limited (Marinis et al., 2023), a study by Hollebrandse et al. (2014)
found that children aged 6—7 years performed equally well on both verbal and non-verbal
first-order false belief tasks. However, in the case of second-order false belief compre-
hension, children were successful on verbal tasks by age 7, but had difficulties with
similarly complex non-verbal tasks until age 8 or 9, highlighting the supportive role of
language in advanced ToM reasoning.

If the relation between ToM and language goes beyond mere task demands, it becomes
crucial to investigate the role of different aspects, such as the child’s ability to comprehend
scenarios within structured narratives (Mar, 2011). Indeed, the nature of false belief tasks,
which are often based on narratives, raises the concern that the link between ToM and
language may not be exclusive to false belief comprehension but may rather be indicative
of the child’s ability to understand complex story plots. The underlying concept is that the
cognitive processes used to interpret the mental states of fictional characters, such as
those in novels or movies, are comparable to those used to understand the mental states
of real people (Gerrig, 1993; Oatley, 1999). Neuroimaging evidence supports this
overlap, showing that certain neural networks involved in ToM processes are associated
with regions activated during narrative comprehension (Mar, 2011). While these
studies often focus on the broader process of narrative understanding, they also suggest
that children’s ability to track key events and character intentions within structured
scenarios — such as those presented in false belief tasks — relies on similar cognitive
mechanisms. Effective storytelling, which requires an understanding of multiple per-
spectives and intentions, reflects the core cognitive skills essential for ToM. Studies of
children with social communication disorder have shown that difficulties in generating
coherent narratives are related to broader ToM challenges (Bishop & Adams, 1991).
These children often produce disjointed narratives that seem irrelevant, reflecting their
struggle to integrate and articulate different mental states, a critical component of both
narrative and ToM skills. Thus, the interdependence between narrative comprehension
and ToM implies that the influence of language on ToM goes beyond simply under-
standing false beliefs. Given the complex nature of these processes, it is important to
understand whether ToM assessments target underlying ToM skills and not merely the
child’s understanding of the narrative line. To mitigate this problem, researchers often
use control questions designed to test scenario comprehension, thereby excluding data
from children who do not understand the task correctly. Because ToM and narrative
competence may be closely linked, it is important to account for scenario comprehen-
sion (Mar, 2018). Therefore, it may be informative to consider performance on standard
check questions as a proxy for scenario comprehension, given their established role in
verifying understanding of task content. To address these issues, this study introduces a
novel task, the Pictorial Theory of Mind Scale (PTOMs), which has been designed to
assess a spectrum of ToM abilities, including both true and false beliefs, across different
levels of linguistic demand. Our study aimed to investigate: (i) whether 4- to 6-year-olds
understand false beliefs in a task with limited language input, thereby examining the
role of the language content in the task as a facilitating factor; (ii) the extent to which
language skills predict performance on both first- and second-order false belief tasks
when measured with limited language input; and (iii) whether language skills contribute
specifically to ToM or more broadly to the child’s ability to understand structured
scenarios within a task.
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2. Methods
2.1. Participants

A sample of 39 developing children aged 4 to 6 years (M = 5.36, SD = 0.60, range = 4.10—
6.60, 53.8% female) was randomly recruited from three schools in the United Kingdom.
Children were enrolled in the British educational system at Reception (ages 4-5) or Year
1 (ages 5-6). The sample included 16 White, 18 Asian, and 5 Black children. Children
were eligible to participate in the study if they were English speakers and had parental
consent.

2.2. Procedures

Language was assessed by a subset of tasks from the Clinical Evaluation of Language
Fundamentals (CELF-5; Wiig et al., 2013), including sentence comprehension, formu-
lated sentences, and word classes. Raven’s Progressive Matrices-Short digital version
(Arthur & Day, 1994) was employed as a measure of non-verbal reasoning. CELF-5 and
Raven were administered via Q-Global, an online assessment platform from Pearson
Clinical. First- and second-order false belief understanding, and true belief understanding
were measured through the novel PTOMs Scale, while scenario comprehension was
extrapolated from the check questions of the PTOMs (see description below). Ethical
approval for the study was granted by the Goldsmiths, University of London Ethics
Committee in accordance with the Declaration of Helsinki. Written informed consent
was obtained from one of the parents before the study began.

2.3. Measures

The Clinical Evaluation of Language Fundamentals - Fifth Edition (CELF-5; Wiig et
al., 2013) is a battery of tasks that measures language skills during development (from 5 to
21 years). Three of the 16 subtests were selected to measure receptive and expressive skills
in our study: Word Classes, Sentence Comprehension and Formulated Sentences. Sen-
tence Comprehension consists of 26 items testing children’s ability to comprehend
increasingly complex spoken sentences through picture selection. The Word Classes
subtest consists of progressively challenging items that assess the child’s understanding of
word relations, including semantic, functional, location, and temporal aspects. Formu-
lated Sentences includes 24 items that assess the production of complex sentences within
grammatical constraints and reflect the child’s attention, comprehension, and analytical
thinking. The composite score for this study was derived by calculating the average of the
percentile scores from the three subscales (0-100).

Raven’s Progressive Matrices — short digital form (Arthur & Day, 1994) assesses a
wide range of cognitive functions, including the ability to generate novel ideas in response
to new information, to interpret ambiguous or unclear contexts and to perform system-
atic logical analysis. Key cognitive processes assessed by the matrices are inductive
reasoning, categorization, spatial intelligence, concurrent processing, detailed visual
perception, and working memory capacity. Percentile scores were used for the analysis
in our study (0-100).

The Pictorial Theory of Mind Scale (PTOMs) was developed for this study, building
on the work of Woolfe et al. (2002), to assess true and false belief understanding in
children aged 4-7 years by manipulating the verbal component of the task. The scale
includes four items assessing first-order false belief with minimal verbal component and
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three complex narratives with increased verbal component assessing true beliefs and
second-order false beliefs (Table 1). The first section of the scale is designed to assess
first-order false beliefs using a visual “thought bubble” technique, inspired by Woolfe
et al.’s (2002) work. This section contains four test items and one practice item, each
representing a simple narrative of a character in everyday scenarios who holds a false
belief (i.e., a belief that does not correspond to current reality, Figure 1). The first
drawing shows the character with an obstructed view of an object, leading to a false
belief. For example, in the first item, a girl fishing believes she has caught a fish when her
view of the actual catch — a boot — is obscured by seaweed (Figure 1.1). The next
illustration (Figure 1.2) reveals the nature of the object, thereby clarifying the false belief
(e.g., the catch is a boot, not a fish). Children are presented with the illustrations one at a
time to help them construct a coherent narrative. Next, children see an illustration of
the character surrounded by four thought bubbles, each representing a possible
response. To assess their understanding of the character’s false belief, children are
asked: “What does the girl think she has caught?” (Figure 1.3). To assess their under-
standing of the scenario, another drawing integrates the four options directly into the
scene and children are asked: “What did the girl really catch?” (Figure 1.4). Children are
asked to point to the answer or give a verbal response. If no response is given
within 30 seconds, the experimenter repeats the options. Children score 1 point if they
answer the first-order false belief question correctly (e.g., fish), with a maximum score
of 4 across the first-order false belief items. If a prompt is required, the score is reduced
by 0.5 points. Children receive 0 points for an incorrect answer. Check questions were
not part of the ToM score.

The second part of the assessment consists of three complex narratives, each designed
to assess true beliefs and second-order false belief understanding (Table 1). The narratives
are read by the experimenter and supported by sequential visual illustrations to facilitate
comprehension (Figure 2). For example, in the first item, named “Surprise”, children were
presented with the following story: “Mum puts the phone on the table (Figure 2.1), and
she leaves the room (Figure 2.2). Mark wants to surprise her, so he moves the phone
from the table to her purse (Figure 2.3). His mom is looking through the door, but Mark
does not know that (Figure 2.4). Each segment of the story is clearly illustrated to help
children integrate the story elements. Children are then presented with a second-order
false belief question, represented by an illustration of the main character surrounded by
four thought bubbles, consistent with the format of the initial task. For example, in the
previous item children are asked: “Where does Mark think his mum will look for the
phone?” (Figure 2.5). Answers are indicated by pointing or selecting one of the four
options. This is followed by a true belief question, e.g., “Where will Mom look for
the phone?” (Figure 2.6), followed by a check question, e.g., “Where is the phone?”
(Figure 2.7). Children are asked to point at the answer or give a verbal response. If no
response is given within 30 seconds, the experimenter repeats the options. Children
score 2 points if they respond correctly to all the questions, 1 point if they respond
correctly to the true belief question, with a maximum score of 6 across the 3 scenarios.
If a prompt is given, 0.5 points are deducted from the final score. Check questions were
not part of the ToM score.

2.4. Statistical analyses

IBM SPSS Statistics Version 27 was used for all analyses. Descriptive statistics were
computed for PTOMs, CELF, and Raven scores. A principal component analysis (PCA)
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Table 1. Summary of the items in the PTOMs. The labels represent the central theme of each item’s story

Item Verbal demand First-order FB Second-order FB True belief Check question
Fish Simple narratives What does the girl think she What did the girl really
minimal verbal caught? catch? (Boot =1,
demand (Boot = 0, Fish =1, Hat = 0, Fish=0, Hat =0,
Wheel = 0) Wheel = 0)
Cat Simple narratives What does the girl think is on What was really on the
minimal verbal the chair? chair?
demand (Cat = 1, Sweater =0, (Cat =0, Sweater = 1,
Pillow = 0, Teddy bear = 0) Pillow = 0, Teddy
bear = 0)
Glass Simple narratives What does the man think he is What did he really take
minimal verbal taking from the cupboard? from the cupboard?
demand (Glass=1,Apple=0, Fork=0, (Glass =0, Apple =1,
Pan =0) Fork =0, Pan =0)
Mermaid Simple narratives What does the boy think he is What did he really see?
minimal verbal seeing? (Mermaid = 1, Can =0,
demand (Mermaid =0, Can=0, Boot=0, Boot = 0, Fish =0)
Fish=1)
Surprise Complex narratives Where does Mark think his mum Where will the mum look for  Where is the phone?
increased verbal will look for the phone? the phone? (Bag=1, Table=0,
demand (Bag =0, Table = 1, Chair = 0, (Bag =1, Table =0, Chair =0, Cupboard = 0)
Cupboard = 0) Chair = 0, Cupboard = 0)
Chocolate ~ Complex narratives Where does Luke think Annie will ~ Where will Annie look for the ~ Where is the chocolate?
increased verbal look for the chocolate? chocolate? (Table = 0, (Table =0, Chair =0,
demand (Table = 1, Chair =0, Chair =0, Drawer = 1, Drawer = 1, Window = 0)
Drawer = 0, Window = 0) Window = 0)
Cake Complex narratives Where does Sarah think David Where will David look for the ~ Where is the cake?

increased verbal
demand

will look for the cake?
(Table=0, Oven=1, Fridge =0,
Chair =0)

cake? (Table =0,
Oven =0, Fridge = 1,
Chair=0)

(Table =0, Oven =0,
Fridge = 1, Chair = 0)

9
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Figure 1. Example of a simple narrative item assessing first-order false belief in the Pictorial ToM scale; (1.1) A girl
is fishing, the view of the object is covered by seaweed; (1.2) The object is revealed to be a boot, challenging the
girl’s initial belief that she had caught a fish; (1.3) first order false belief question: “What does the girl think she
caught? (Correct response: fish; Incorrect responses: hat, wheel, boot; (1.4) Check question: “What did the girl really
catch?,” (Correct response: boot; Incorrect responses: hat, fish, wheel).

was conducted on the 7-item PTOMs scale to explore its factor structure and alignment
with theoretical constructs. A priori power analysis using G*Power indicated that a larger
sample (~70 participants) would be required to detect medium effects (f* = 0.15, 80%
power). However, recruitment limitations prevented achieving this target. Sample
adequacy was confirmed, with a Kaiser—-Meyer—Olkin (KMO) value of 0.72 and a
significant Bartlett’s test of sphericity, x*(45) = 180.00, p < .001, supporting the suitability
of the data for factor analysis. Given the limited sample size (N = 39 children), this study
should be considered a preliminary exploration rather than a formal psychometric
validation of the PTOM:s scale. Spearman correlations were employed to assess relation-
ships between variables due to the non-parametric nature of the data (Shapiro-Wilk,
p < .005). Hierarchical regression analyses were conducted to examine the relationship
between language, scenario comprehension, and false belief understanding, while
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Figure 2. Complex narratives, first item- “Surprisel.” (2.1) Mom leaves her phone on the table and; (2.2) she leaves the
room; (2.3) Mark wants to surprise her and moves the phone from the table to the purse; (2.4) His mum is looking through
the door, but Mark does not know that. (2.5) Second-order false belief question: Where does Mark think his mom will look
for the phone? (possible responses: on the table, in the purse, on the chair, in the drawer); (2.6) True belief question: Where
will Mom look for the phone? (possible responses: in the purse, on the chair, in the drawer, on the table); (2.7) Check
question: Where is the phone? (Possible responses: in the purse, on the chair, in the drawer, on the table).

controlling for age and non-verbal reasoning, given their established role in theory of
mind development.

3. Results
3.1. CELF and RAVEN

Table 2 presents descriptive statistics for our sample, and the children’s scores on Raven
and CELF composite score, which combines receptive and expressive language skills into
a global language score (see Tomblin & Zhang, 2006). The table also includes scores from
the PTOMs, describing the performance on first and second order false belief. Scenario
comprehension was inferred from the check questions in the ToM task.

3.2. PTOMs: Factorial structure and internal consistency of the scale

To examine the factorial structure of the PTOM:s and to verify the components assessed
by each part of the scale, an exploratory principal component analysis (PCA) with oblique
rotation (Oblimin) was employed in line with our sample size. Children’s scores in all
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Variable %, (n) or mean (SD); range
Age 5.36 (0.60); 4.10-6.60
Year group 48.7% (n = 19)
Reception 51.3% (n = 20)
Year 1

Ethnicity 41.0% (n = 16)
White 46.2% (n = 18)
Asian 12.9% (n=15)
Black

RAVEN* 51.9 (28.3); 0.3-93
CELF* 37.9 (25.8); 0.7-98
PTOMs 1.82, (1.61); 0-4

Simple narratives
First-order FB

Scenario comprehension 3.05, (1.10); 1-4

Complex narratives
True beliefs

2.41, (0.88); 0-3

Second-order FB 0.87, (1.24); 0-3

Scenario comprehension 2.74, (0.54); 1-3

*Scores represent percentile ranks.

items, excluding check questions, were included in the analysis. The KMO measure
validated the adequacy of the sample for this analysis, with a KMO value of 0.72. Bartlett’s
sphericity test was significant, x* (45) = 180, p < .001, confirming the fitness of the
correlation matrix for factor analysis. Using maximum likelihood extraction and a factor
loading threshold of .30, along with Kaiser’s criterion of retaining factors with eigenvalues
greater than 1, a three-factor structure appeared as the most appropriate, explaining 70.9%
of the total variance. These factors included: a) first-order false belief items with minimal
verbal component (i.e., simple narratives), which accounted for 29% of the variance; b) true
belief questions with increased verbal component (i.e., complex narratives), which
accounted for 16.0% of the variance and c) second-order false belief items (i.e., complex
narratives), which explained 24.9% of the variance. During the validation of this ToM
instrument, cross-loadings were found in two items, which were retained in the final model
following precedents in the field (Rodrigues et al., 2023; see Table 3). This structure is
consistent with the original design of the scale and the verbal component of the items.
Internal consistency was assessed using Cronbach’s alpha. Overall internal consistency was
high (a = .82). Reliability was high for simple narratives (o = .83) and second-order false
belief items (a = .88). In contrast, true belief items showed lower reliability (a = .58).

3.3. Performance in the PTOMs

On first-order false belief tasks with minimized verbal demands, children’s mean score
was 1.85 (SD = 1.62, range: 0—4; Figure 3). The average pass rate across all items was
46.8%, with 25.6% of the children obtaining the maximum score in all the items. Our
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Table 3. Factor loadings and uniqueness of PTOMs items in our tool. The labels represent the central
theme of each item’s story

1 2 3 Uniqueness Dimension

Fish 0.69 0.37 Simple narratives
first-order FB

Cat 0.82 0.34

Glass 0.67 0.34

Mermaid 0.92 0.16

Surprise 0.81 0.35 Complex narratives
true beliefs

Chocolate 0.64 0.31 0.43

Cake 0.70 0.43

Surprise 0.46 0.57 0.24 Complex narratives
second-order FB

Chocolate 0.94 0.10

Cake 0.94 0.10

0380 -

060 -

0.00 -

Fish Cat Glass Mermaid

Figure 3. Mean scores and SE (confidence level 95%) for first-order false belief items with reduced verbal
component in our sample.

study included children who failed check questions. Excluding these children adjusts the
pass rate across items to 60.5%.

Complex narratives involving true beliefs and a second-order understanding of false
beliefs were assessed, with 64% of the children successfully completing all items related to
true beliefs (M = 2.41, SD = 3.00; range = 0-3). Performance on second-order false belief
items was significantly lower, with 20.5% of children successfully completing all items
(M =0.87, SD = 1,24; range = 0-3; see Figure 4).

3.4. Is language linked to ToM?

Spearman correlation analysis showed that first-order false belief performance in simple
narratives was associated with language skills (r = .57, p = <.001). No significant
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1.00

Mean

0.20

0.00 -

Suprise_2FB Chocolate_2FB Cake_2FB Surprise_TB Chocolate_TB Cake_TB

Figure 4. Mean scores and SE (confidence level 95%) for second-order false belief and true belief items in our scale
(complex narratives).

correlation was found with language skills on true belief performance (r = .10, p = .52).
However, these results might be explained by a potential ceiling effect on this task.
Second-order false belief performance was significantly correlated with language skills
(r=.63, p <.001). Scenario Comprehension was related to first-order false belief (r = .66,
p <.001), true belief (r = .62, p <.001) and second-order false belief understanding (r = .38,
p =.01) but not to language scores (see Table 4).

3.5. The relation between language, ToM, and scenario comprehension

Hierarchical regression analysis was employed to assess the effect of language on first-
order false belief performance, controlling for variance explained by scenario compre-
hension, age, and Raven’s scores. In Model 1, neither age nor Raven’s scores emerged as
significant predictors (see Table 5). In Model 2, scenario comprehension emerged as a
significant predictor (f=.79, p <.001), underscoring its critical role in children’s ability to
navigate first-order false belief tasks. This model accounts for 39.82% of the variance
(AR® = 0.379). The inclusion of language abilities in Model 3 increased the variance
explained by an additional 19.68% (AR’ = 0.197). Language skills emerged as a critical
predictor (f = .01, p = .001) with scenario comprehension maintaining its significance in
predicting first-order false belief performance (f = .87, p < .001). AIC and BIC show
consistent improvements across models, decreasing from 154 and 161 in Model 1 to
122 and 134 in Model 3, respectively, indicating superior model fit. Examining the
interaction effect between the two variables in predicting first-order false belief perform-
ance, it appears that scenario comprehension does not moderate the relation between
ToM and language (f =.002, p =.70). Instead, these variables independently predict first-
order false belief comprehension. Another hierarchical regression analysis was employed
to analyse the relation between language and true beliefs (Table 5). In Model 1, neither
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Table 4. Strength of Spearman’s correlations between CELF, first-order false belief (1FB), scenario
comprehension (SC; simple narratives), true beliefs (TB), second-order false-belief (2FB), scenario
comprehension (SC; complex narratives)

SC SC
(single (complex
CELF RAVEN 1FB narratives) TB 2FB narratives)
CELF -
RAVEN .35% -
37
.025
1FB Y .06 -
37 37
<.001 .68
N .28 .18 .66*** -
(single narratives) 37 37 37
.07 .26 <.001
B .10 —.05 27 A42%* -
37 37 37 37
.52 12 .09 .007
2FB .63*** .15 49** 17 .35* -
37 37 37 37 37
<.001 .35 .001 27 .02
N .38* —.11 .34* .28 .62***  38* -
(complex 37 37 37 37 37 37
narratives) .01 A7 .03 .08 <.001 .01

Note: Each cell presents Spearman’s rho, degrees of freedom (df = 37), and p value. p <.05%, p <.01*, **p < .001.

Raven scores nor age were significant. Interestingly, while Model 2 reveals that scenario
comprehension is a significant predictor of true beliefs performance, increasing the
explained variance by 33.06% (AR’ = 0.33), language does not appear as a significant
predictor in our model. Hierarchical regression analyses were conducted to examine the
link between second-order false belief and language proficiency, controlling for age,
Raven’s progressive matrices, and scenario comprehension. In Model 2, scenario com-
prehension significantly predicted second-order false belief performance (f = .84,
p = .022). However, when language skills were introduced in Model 3, scenario com-
prehension lost its significance and language proficiency became the only significant
predictor of second-order false belief performance (§ = .02, p < .001, see Table 5).

4, Discussion

The interface between ToM and language remains a central area of debate. The current
study aimed to address some of the open questions on the link between language and ToM
using the PTOMs, a pictorial ToM measure that assesses both first- and second-order
false and true beliefs across different levels of verbal demand.
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Table 5. Standardized regression coefficients (f), standard error and p-value for each predictor for the
hierarchical regression analyses in our study, with first-order false beliefs, true beliefs, and second order
false beliefs items as dependent variables; and age, raven, scenario comprehension and language skills
as covariates

Measure Model R? AdjR®> AIC BIC F(dfl-df2) P-value Significant predictors
First-order FB 1 .01 —.03 154 161 0.34(2,36) 71 None
(simple

2 .63 34 137 146 7.71(3,35) <.001 Scenario
comprehension
(=79, p <.001)

narratives)

3 .63 57 122 133 11.4(5,33) <.001 Scenario
comprehension
(8= .87, p<.001), CELF
(8=.01, p = .001)

True beliefs 1 .009 —.04 107 114 0.17(2,36) .84 None
(complex
narratives)

N

.34 28 93,5 102 6.01(3,35) .002 Scenario
comprehension
(8=0.9, p <.001)

3 37 30 933 103 5.13 (4,34) .002 Scenario
comprehension
(8=1.09, p <.001)

Second-order 1 .03 —.01 133 140 0.71(2,36) 49 None
FB (complex -
narratives) 17 10 129 137 243 (3,35) .08 Scenario .
comprehension
(B=.84,p=.02)

3 42 35 117 127 6.22(4,34) <001 CELF
(8=.02, p <.001)

Note: Model 1 includes age and Raven scores. Model 2 adds scenario comprehension. Model 3 includes language skills (CELF
scores). f# = standardized beta coefficient. p = significance level. FB = False belief. AIC = Akaike Information Criterion.
BIC = Bayesian Information Criterion.

4.1. Can 4- to 6-year-olds understand false beliefs in a task with limited language input?

Building on Woolfe et al. (2002), our study aimed to assess first-order false belief
performance by reducing verbal task complexity using the PTOMs. Prior research
(Onishi & Baillargeon, 2005) indicates that nonverbal false belief reasoning can emerge
as early as 15 months, suggesting that language might not be crucial at early stages. While
our study did not directly compare different task modalities, our success rate (46.8%) was
lower compared to traditional verbal false belief tasks, where reported success rates range
from 74.6% (Wellman et al., 2001) to 85% (Baron-Cohen et al.,1985). Excluding children
who did not pass the check questions increased the success rate to 60.5%, though still
below standard verbal tasks. This discrepancy raises an important question: Does
reducing verbal input affect or facilitate false belief reasoning? One possibility is that
task modality differences affect cognitive load. Indeed, the PTOMs task allowed children
to shift from visual processing to verbal questioning and, in some cases, to provide a verbal
response. Although this shift was not required, it may have increased cognitive demands
for those who chose to respond verbally (Dantzig et al., 2008). Another explanation is that
false belief comprehension performance relies on language, suggesting that the verbal
component of the task itself inherently facilitates task comprehension and false belief
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reasoning. Hollebrandse et al. (2014) found that 6- to 7-year-olds who had already
developed first-order false beliefs understanding performed similarly across verbal and
non-verbal first-order false belief tasks. However, they performed better on verbal than
nonverbal second-order false-belief tasks, suggesting that the verbal component of the task
itself inherently facilitates task comprehension and false belief reasoning (Hollebrandse
et al.,, 2014). More broadly, these findings are consistent with evidence that verbal scaf-
folding enhances ToM performance. False belief tasks vary in the extent to which verbal
cues are provided, influencing children’s success rates. Comparisons between Perner’s et al.
(1989) highly verbal tasks and later adaptations with reduced linguistic complexity suggest
that verbal input facilitates ToM reasoning. Our findings indicate that 46.8% of 4- to
6-year-olds successfully engaged in false belief reasoning using picture-based scenarios with
limited language output. This underscores the facilitating role of language in supporting
false belief understanding, even in contexts designed to minimize verbal demands. Future
research should consider that our sample may not be directly comparable to previous
studies, as variability in language exposure and task structure may influence success rates.
Differences in the amount of verbal scaffolding provided across studies may account for
performance discrepancies (Perner et al., 1989). Moreover, our study included children
from mainstream classrooms with a wide range of verbal and non-verbal abilities. Direct
comparisons between studies must therefore take these methodological differences into
account to accurately interpret differences in false belief reasoning.

4.2. Does a child’s language skills associate with their performance on picture-based
ToM tasks?

The second aim of our study was to examine whether language remains a significant
predictor of ToM when verbal task demand is minimised. Regression analyses controlling
for age and non-verbal reasoning confirmed that language skills were significantly
associated with both first- and second-order false belief performance (Tager-Flusberg
& Joseph, 2005), across different levels of language demands. This indicates that language
skills are essential for interpreting and understanding mental states (Gavilan & Garcia-
Albea, 2011), even when tasks are designed with reduced verbal demands. In line with
these findings, Schick et al. (2007) conducted a study in which they assessed the ToM
abilities of 4- to 6- year-olds deaf children by employing both verbal and low-verbal tasks.
Notably, even the low-verbal tasks, which minimized linguistic demands, revealed that
deaf children with hearing parents, who are likely to experience reduced language access,
performed significantly worse compared to hearing children or deaf children with dead
parents who use sign language. This suggests that early and accessible language exposure
is crucial for ToM development, even in tasks with reduced verbal requirements. Most
importantly, this link is valid for both first- and second-order false belief items, with
successful negotiation of second-order false belief tasks relying heavily on children’s
ability to manipulate complex linguistic constructions (Perner et al., 1987). Taken
together, these observations suggest that the impact of language on ToM goes beyond
simple linguistic barriers, such as the semantic and syntactic challenges posed by
traditional assessment methods. The reduced performance on ToM tasks with a mini-
mised verbal component, together with the correlation between language proficiency and
ToM performance even under reduced language conditions, may suggest an inherent
function of language in fostering our ability to attribute mental states to others
(De Villiers, 2005).
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4.3. How do language skills and narrative competence contribute to ToM?

The third aim was to determine whether the relationship between language and ToM is
specific to false beliefs or whether it also relates to children’s ability to understand
structured scenarios. While previous studies have highlighted a strong link between
ToM and narrative competence (Capps et al., 1998; Mar & Oatley, 2008), narrative
competence encompasses broader storytelling and discourse skills. However, our study
focused specifically on scenario comprehension, assessing children’s ability to follow key
events and character actions within a structured context. Rather than assessing storytell-
ing or story retelling (Roch et al.,, 2016), we inferred scenario comprehension through
check questions and included it as a covariate in our analyses to examine its role alongside
language in ToM reasoning (Mar, 2018). Unlike previous research, which often excluded
data from children who misunderstood the story, our method allowed us to retain
participants who may show a dissociation between ToM and scenario comprehension,
and to advance our understanding of the interplay between these variables. Overall, our
findings suggest a complex interplay among language, false beliefs, and scenario com-
prehension. Indeed, when considering first-order false beliefs, we found that both verbal
and scenario comprehension skills were significant predictors of ToM performance, even
after controlling for age and nonverbal reasoning. However, there was no significant
interaction effect between them, suggesting that these domains may influence ToM at
different levels, with language ability playing a critical role in effectively interpreting
mental states (De Villiers & Pyers, 1997), whereas scenario comprehension aids in the
structuring and interpretation of narratives (Mar, 2011). This distinction becomes
particularly significant considering the design of our study, in which first-order false
belief items were presented with minimal linguistic input. Interestingly, our results
indicate that performance on true belief tasks was significantly associated with scenario
comprehension, but not with language. This suggests that success in true belief reasoning
may depend more on the ability to understand narrative structure and event sequences
than on broader linguistic skills. Conversely, the fact that the association with language
was specific to false belief performance underscores the potential role of language in
providing a cognitive framework that supports the processing of mental states
(De Villiers, 2005), challenging the notion that the link between ToM and language
merely refers to the broader ability to understand stories. Furthermore, considering that
true belief tasks are simpler and less demanding, they may not require the same level of
linguistic articulation and mental state processing as false belief tasks (Dennet, 1978).
CELF-5, as a broad language measure, may not directly capture the skills most relevant to
true belief reasoning. Because it assesses multiple language domains, its predictive power
for true belief performance could be limited. In contrast, scenario comprehension may be
more closely aligned with the demands of the task, as it reflects a child’s ability to process
structured events, which is essential for understanding true beliefs. Additionally, it is also
necessary to consider that a potential ceiling effect in our data (where 64% of children
achieved maximum scores on true belief tasks) might have influenced these results. In
second-order false belief tasks, our analysis revealed that only language emerged as a
significant predictor, while narrative competence did not contribute to task performance.
This contrasts with first-order false belief tasks, where both language and scenario
comprehension were significant predictors. These results may underscore the increasing
reliance on advanced linguistic processing for interpreting and predicting others’ beliefs
in higher-order ToM tasks (Hughes, 2011). These findings prompt further investigation
of how these skills contribute differently at different stages of ToM development.
A possible explanation is that, as ToM reasoning progresses, reliance on direct scenario
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comprehension may diminish and be replaced by more complex language functions that
provide greater explanatory power for understanding the mental states of others.

Opverall, our findings emphasize the importance of considering both language skills
and scenario comprehension in ToM assessments. Our study highlights the role of check
questions, traditionally employed to ensure participants’ understanding of task scenarios.
Often, failure on these questions leads to participant exclusion or the reiteration of the
story. This latter practice may obscure genuine comprehension difficulties, potentially
inflating ToM performance by providing additional scaffolding. In light of these consid-
erations, it may be worthwhile to revisit how control questions are used in ToM studies.
Rather than serving solely as screening tools, responses to these questions should be
systematically recorded and analysed as indicators of scenario comprehension. This
approach would allow researchers to discern whether ToM task performance reflects
true mental state reasoning or is influenced by scenario comprehension. Reanalysing
existing datasets with this perspective could yield valuable insights into the developmental
trajectory of ToM and the foundational role of scenario comprehension. Furthermore, for
future research, a longitudinal approach is recommended to further investigate the
development of narrative and language skills in ToM across different age groups. While
the diverse demographics of our sample enhance generalisability, the relatively small
sample size may limit broader applicability. Larger and more culturally diverse samples,
clinical populations, and psychometric validation of the PTOMs scale are needed. Future
studies should also include more specific mental state language assessments to refine our
understanding of ToM development.

In conclusion, our study reaffirms the critical role of language in ToM and highlights
the unique contribution of scenario comprehension. Both language and scenario com-
prehension contributed to ToM in first-order false beliefs, whereas only scenario com-
prehension predicted true beliefs. In contrast, second-order false belief reasoning was
predicted only by language, highlighting their different roles in the development of ToM.

Data availability statement. The PTOMs scale is publicly available at the following URL: https//gianna-
cocchini.wixsite.com/gcpage/neuropsychological-tests. Data are available from the first author upon rea-
sonable request.
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