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Introduction: Several developmental changes occur in adolescence, particularly
in the metarepresentational domain, which allows and promotes adaptive
sociality. We explored the possible relationships between theory of mind (ToM)
and definitional competence, both metarepresentational, beyond age and
gender effects.

Methods: To reach our goals, we involved 75 adolescents (age range 14-19
years, M = 157, and SD = 1.36). ToM was measured through "The Reading
the Mind in the Eyes Test” (RMET), and definitional competence was assessed
through a new instrument, namely, the “Co.De. Scale”. Attention was paid to
check whether results were different when considering mental states vs. non-
mental states of the scale and emotional words vs. non-emotional words.

Results: T-tests showed that older adolescents (third grade of high school)
performed better than younger ones (first grade of high school) in both tasks.
Only in the male group, there were no school grade differences in the ToM
task. Regression analyses showed that RMET performance predicted the score
of non-emotional mental states definitions and, even if marginally, of ToM word
definitions. However, RMET was not a predictor of the general performance of
the definitional task or emotion definitions.

Discussion: Connections with global adolescents’ development and possible
educational implications are discussed.

KEYWORDS

theory of mind, mindreading, definitional competence scale, adolescence,
metarepresentational abilities

1 Introduction

Adolescence is a developmental phase characterized by several changes (Lerner and
Steinberg, 2009; Waite-Jones and Rodriguez, 2022), such as major physical transformation,
the increase of social relationships, in particular, the relevance of the bond with peers
(Carpendale and Lewis, 2004; Zerwas et al., 2004), and also deep cognitive maturation (Byrnes,
2003). In particular, the emotional world in adolescence intertwines with the effects of physical
changes that could elicit anxiety, uncertainty, and insecurity; moreover, the experience of these
feelings enables self-reflection based on the relational exchanges, especially in the peer group

(Palmonari and Crocetti, 2011). This developmental phase is also characterized by complex
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interactions between interpersonal emotional states, such as guilt,
shame, forgiveness, gratitude, self-compassion, and prosocial behavior
(Carlo et al., 2023).

Moreover, representational abilities play a crucial role, as identity
emerges from the mental representations about oneself and others and
also from the meanings attributed to past, present, and possible future
experiences (Bialecka-Pikul et al., 2020; Bosacki et al., 2020). An
important feature of thought in adolescence is the development of
metacognitive abilities that consist of “making use of knowledge to
remember, reason, make decision and solve problems” (Byrnes, 2003,
p- 241), but also the capacity to reflect on one’s own and others’
knowledge (Moshman, 1998). The adolescents’ exercise of thought
elaboration allows them to develop personal beliefs, values, and
critical abilities that permit them to adapt to their cultural context
(Biatecka-Pikul et al., 2020).

In this complex framework of changes that involve the acquisition
of more abstract levels of representation, in particular, of a
metacognitive, metarepresentational, and metalinguistic type, a
crucial maturation concerns neural structures and connectivity
(Byrnes, 2003; Devine and Lecce, 2021; Laghi and Lonigro, 2022).
Although experience could be an input for neural changes, the
maturation of frontal lobes (Byrnes, 2003) and the reorganization of
the pre-frontal cortex (Blakemore, 2008) seem to specifically
contribute to the development of executive functions and
metarepresentational abilities, which significantly contribute to the
increase of abstract skills adolescence
(Steinberg, 2005).

The type of thought that has as its object the representations of

thinking during

themselves is precisely what characterizes the hypothetical-deductive
thought that opens adolescents’ cognitive development to the world
of possibilities and inferences (Piaget and Inhelder, 1955). Indeed,
what distinguishes Piaget’s formal operational stage is the ability to
operate on abstract ideas and knowledge, due to the independence of
thought from current action. Although Piaget’s stadial theory does not
attribute a primary role to social components in the early stages of
development, exposure to others’ perspectives is considered an
important element in accessing formal operational thinking
(Marchetti and Massaro, 2002). In this process of discovering one’s
own and others” perspectives, Piaget seems to recognize language’s
function of triggering reflection about beliefs and mental content.
Subsequent evolutions of cognitive psychology have revealed how
both adolescents and adults do not follow perfect formal logic in their
reasoning, but there are systematic errors that could arise from the
mental representations and interpretations of premises in a specific
socio-cultural context, as well as from the limits of working memory
or linguistic pragmatics (Carugati and Selleri, 2011).

The ability to understand that inferences on mental states allow
the prediction and possible explanations of behaviors (Premack and
Woodruff, 1978; Wimmer and Perner, 1983), namely ToM is a possible
crucial factor intertwined with other metarepresentational abilities
that affect the main cognitive and affective domains of adolescents’
experience (Apperly, 2021; Devine and Lecce, 2021).

1.1 ToM improvement in adolescence

While traditionally research on ToM has focused primarily on the
preschool and school-age periods with the aim of overcoming classical
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false belief tasks (Wellman, 2012; Castelli et al., 2022), across the past
two decades, ToM research has turned into a lifespan perspective
(Kuhn, 2000; Marchetti et al., 2016; Peterson and Wellman, 2019),
showing that ToM ability continues to undergo relevant changes both
on the behavioral and on the neural levels (Castelli et al., 2010
Cabinio et al., 2015). Previous studies also explored associations
between ToM and social relations (Sebastian, 2015; Lebedeva et al,,
2023), between ToM and the socio-emotional domain (Clifford et al.,
20215 Mulvey et al, 2022), and between ToM and both neural
(Sebastian et al., 2012; Vetter et al., 2014) and cognitive (Altgassen
etal, 2014; Wang et al., 2021) domains during adolescence.

A field of research in the literature on ToM in adolescence is
concerned with the validity of measurement tools and measures to
assess ToM in adolescence (Hayward and Homer, 2017), such as the
Animated Triangle Task (Andersen et al., 2022), the Theory of Mind
Assessment Scale (Bosco et al., 2014), EmpaToM—Youth (Breil et al,,
2021), and the automated ToM measurement through machine
learning and deep learning systems (Devine et al., 2023).

If we consider the most traditional measures of ToM, such as the
false belief tasks, Valle et al. (2015) highlighted the development of
third-order recursive thinking from adolescence to adulthood. Indeed,
in participants aged 14, 17, and 20years, an age effect on their
performances at the third level false belief task was found, controlling
for general cognitive abilities. Meanwhile, through the Imposing
Memory Task (Kinderman et al, 1998), a set of five stories for
advanced ToM that involve the recursive thinking ability within
complex social situations and one control story detected a correlation
between the third level of reasoning and language comprehension
ability. The absence of correlations between lower and upper levels
revealed the mastery of first- and second-order reasoning, and the
great difficulty with the fourth and fifth levels of reasoning (Valle et al,
2015). The development of recursive thinking in late childhood and
adolescence was investigated longitudinally by Van Den Bos et al.
(2016) on participants aged from 8 to 17 years. The authors observed
both cross-sectionally and longitudinally (after 2 years) an effect of age
on the recursive thinking ability that seemed to follow a linear
development up to the age of 18years. Moreover, verbal reasoning
could play a role in the development of recursive thinking more than
vocabulary (Van Den Bos et al., 2016). These results were in line with
a previous study by Dumontheil et al. (2010) in a sample of females
aged from 7 to 27years, where researchers highlighted that the
perspective-taking ability continued its improvement even in late
adolescence when the development of executive functions had already
reached the levels of adulthood (Dumontheil et al., 2010). Based on
the measures of this study, Symeonidou et al. (2016) used eye-tracking
in a sample composed of children, adolescents, and adults, detecting
a difference in the adults’ ToM performances when compared with
younger participants, a result that seems to confirm adolescence as an
ongoing developmental phase in reasoning about own and others
mental states.

Beyond these results, which mainly concern the cognitive aspects
of ToM, the research on ToM development in adolescence also focused
on the affective components of mental state reasoning and its social
use (Bosacki, 2015). In particular, the longitudinal results by Bialecka-
Pikuletal. (2020) in a sample of 13- and 16-year-old Polish adolescents
showed an increase in psychological self-descriptions from early to
middle adolescence and also a between-group significant difference
in advanced ToM. A measure frequently used to assess affective ToM

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1456432
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Cornaggia et al.

in its socio-perceptual component in the lifespan is the RMET (Baron-
Cohen etal., 1997, 2001). Such measures showed significant results in
studies with adolescents (Meinhardt-Injac et al., 2020; Gabriel et al,
2021). Meinhardt-Injac et al. (2020) detected a specific effect of age on
ToM, which was not related to improvements in other cognitive
abilities, such as language and executive functions, in participants
aged between 11 and 25years. More specifically, Gabriel et al. (2021)
focused on the development of both affective and cognitive ToM in
three phases of adolescence: early (13-14 years), middle (15-16years),
and late (17-18years) adolescence. The results showed lower
performance in both ToM components by early adolescents, whereas
no significant changes emerged when comparing between middle and
late adolescents. Moreover, in the first period of adolescence, a
relationship between affective ToM and verbal abilities, such as
fluency, flexibility, and verbal intelligence, was observed, while
cognitive ToM was found to be related to language comprehension in
all the considered age groups (Gabriel et al., 2021). This study also
highlighted better performances in cognitive ToM in female
participants compared with male participants. Gender differences in
ToM in adolescence are still controversial: evidence in favor of female
students has been found in advanced ToM measures (Bosco et al.,
2014; Bialecka-Pikul et al., 2017, 2020; Gabriel et al., 2021), but they
have not always been confirmed (Bosacki et al., 2020). Moreover,
possible influences of gender stereotypes, such as a higher social
awareness of girls than boys, have to be considered (Bosco et al., 2014;
Bialecka-Pikul et al., 2021). The study conducted by Bialecka-Pikul
et al. (2021) also detected an association between advanced ToM and
verbal abilities that was particularly evident in female participants.
Bosco et al. (2014), using the Theory of Mind Assessment Scale
(Th.o.m.a.s.—Bosco et al., 2009), highlighted better performances by
female participants in a sample of pre-adolescents and adolescents
from 11 to 17 years. In line with the previous illustrated studies, the
authors showed an effect of age on ToM development that became
more stable in participants older than 15years (Bosco et al., 2014).
Moreover, the longitudinal study conducted by Stepieni-Nycz et al.
(2021) explored changes in advanced ToM in 13- and 16-year-old
participants, observing a female better performance in advanced ToM
measured through the Ambiguous Story Task (Bosacki et al., 2015),
controlling for language.

As mentioned in previous studies, another important variable that
interacts with ToM development is language in its different
components and skills (Antonietti et al., 2006; Siegal and Surian, 2011;
Pinto et al., 2017; de Villiers, 2021). The studies on first- and second-
order ToM development have highlighted a reciprocal relationship
between these two areas in the course of development (Belacchi, 20225
Miller, 2022), but in adolescence, the picture is far from clear. The
lower number of studies in advanced or mature ToM combined with
the increasing complexity of ToM abilities in middle childhood and
adolescence does not help to clarify the relationship between ToM and
language in adolescents (Milligan et al., 2007; Devine and Lecce,
2021), even if some results have suggested the possible persistence,
even at more advanced levels of development, of some kind of
relationship between these two abilities (Antonietti et al., 20065
Im-Bolter et al., 2016; Gabriel et al., 2021). In the complex relationship
between language and ToM, another relevant variable to consider is
mental-state language, which includes those terms that refer to the
cognitive, emotional, and volitional spheres (Lecce, 2009). Studies on
middle-childhood ToM development detected a significant association
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between engagement in mental-state conversations with peers or
teachers and ToM abilities in students (Ornaghi et al., 2014; Bianco
and Lecce, 2016; Bianco et al., 2019, 2021; Lombardi et al., 2022;
Bianco and Castelli, 2023). Indeed, mental-state language allows both
the observation of the first expressions of ToM and the understanding
of the interactional development of different metarepresentational
abilities (Meins et al., 2006; Lecce and Pagnin, 2007). Im-Bolter et al.
(2016), in a study that involved participants aged between 7 and
12years old, detected two different models of interactions between
higher-order ToM and other cognitive domains, respectively, for
middle childhood and early adolescence. Regarding this second life
period, the authors highlighted a less complex model characterized in
particular by a lower involvement of mental attentional capacity
measured in both its verbal and visuospatial components. This is
probably due to the greater experience with ToM reasoning and the
development of higher cognitive skills. Moreover, they found a
decreased relevance of syntactic language abilities (a closed system),
in favor of a persistent role played by the semantic component (an
open system), considered a language competence with a higher
developmental potential in adolescence and adulthood. Some studies
also investigated the possible connections between language and ToM,
considering even the social components; for instance, Brodsky et al.
(2023) detected a role of language in adolescents’ performance in
interpreting unambiguous social scenarios. Lavoie and Talwar (2022)
highlighted the role of ToM in determining the tendency of
adolescents to maintain transparency and sharing of information with
both parents and friends. Widening the perspective, Pluck et al. (2021)
investigated the role of adolescents’ SES on language ability, related to
ToM and executive function, showing a stronger association with
language than with ToM or executive function. The association
between ToM and executive function also became non-significant
when language was added as a control variable.

In line with these suggestions, language and ToM could
be considered important metarepresentational functions that deserve
to be further investigated in adolescence, as they evolve in the
interaction with the set of complex changes and acquisitions that
characterize this phase of life.

1.2 Definitional competence in
adolescence

Language plays a key role in adolescence: expressing one’s own
point of view, discussing, arguing, and exercising critical thinking are
crucial skills (Tolchinsky and Berman, 2023). Therefore, metalinguistic
and metarepresentational functions, specifically expressed through
definitional activity, become fundamental, especially because they
allow using language to reflect on language itself in order to share, in
a decontextualized way, the semantic representations with anyone who
knows our language (Belacchi, 2022). In particular, producing a
lexicographic definition, such as a sentence that expresses the meaning
(definiens) of a given word (definiendum), requires combining content
and form components (Benelli et al, 2006), but above all, a
de-contextualizational perspective that takes into account the
interpersonal culturally shared meaning of words (Benelli et al., 20065
Belacchi and Benelli, 2017, 2021). Conventionally, a lexicographic
definition, in order to pursue the necessary communicative
effectiveness, must assume the Aristotelian format: “An X is a Y that
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Z; where “X” represents the given object or concept, “Y” represents
the genus proximum (the superordinate category), and Z represents
the differentia specifica, i.e., information that allows the specific object
or concept to be identified (Benelli et al., 2006). In particular, a
lexicographic definition must have five requisites or rules: a correct
and syntactically autonomous linguistic structure (correctness and
morpho-syntactic autonomy rule), a semantic correspondence between
the stimulus item and the sentence that explains its meaning (semantic
equivalence rule), expressed by verbs such as, “means” “refers to,” “is”
(copula rule), an articulated sentence (periphrasis or phrasal extension
rule) and the use of different words from the definiendum (no-tautology
rule) (Benelli et al., 2006; Belacchi and Benelli, 2017, 2021). In order
to reach such a high level of complex skills, both of form and content,
as those required in a definitional task, a process of development in a
bidirectional influence with formal instruction is required (Benelli
et al, 2006; Artuso et al, 2021). The developmental trend of
definitional competence and its specific components can be assessed
through the Competence Definitional Scale, Co.De. Scale, (Benelli
et al., 2006; Belacchi and Benelli, 2017), whose last version (Belacchi
and Benelli, 2021) is structured in seven progressive levels that reflect
different degrees of definitional ability. Refer to Table 1 for more
details on the levels of the Co.De. Scale. The recent normative study
of the development of definitional competence in the Italian
population through the Co.De. Scale (Belacchi and Benelli, 2021)
showed a significant age improvement (from preschoolers to adults)
without significant gender differences. Of note, Dourou et al. (2020),
assessing the ability to define words from preschoolers to adults, found
a vantage in the female participants in all age groups.

It has been well-documented that definitional competence
undergoes significant changes across the lifespan and education levels.
The studies by Belacchi and Benelli (2007, 2017, 2021), starting from
the first proposals by Litowitz (1977), Watson (1985, 1995), Johnson
and Anglin (1995), and Nippold (1995), have detected a development
in the quality of definitions from the preschool age to adulthood.
Around the age of 7years, children start to systematically use
superordinate categorical terms (“ISA structure”) and not only the
so-called “HAS structure” descriptive definitions that characterize the
preschool years (Benelli et al., 2006). Around the age of 10-12years,
the quality of definitions becomes similar to the one at adult levels
(Benelli et al, 2006). Interestingly, the 11-year-old participants
performed better than adults with low educational levels, suggesting
the possible role of daily practice with definitions and school learning
in determining the quality of definitions (Snow et al., 1989; Snow,

10.3389/fpsyg.2024.1456432

1990). A relevant contribution to the understanding of the
developmental process of definitional competence was provided by
Belacchi and Benelli (2017) with a study that involved participants
aged from 5 to 20years, divided into five age groups. The results
showed not only an increase in lexical knowledge, but also a growing
appropriateness, completeness, and formal correctness in comparing
all the considered age groups. Recently, a study conducted on the
elderly population showed a decline in definitional competence
associated with aging (Bianco et al.,, 2022) and also in the taxonomic
organization of representations, a fundamental ability for definitional
competence (Belacchi and Artuso, 2018). The study by Bianco et al.
(2022) also showed how ToM and definitional competence are related
to aging. In particular, ToM was detected as a predictor of definitional
competence; moreover, that work showed that definitional competence
seems to decline earlier than ToM. In this study, ToM was measured
using the Reading the Mind in the Eyes Test (Baron-Cohen et al,,
1997,2001) and the definitional competence through the Co.De. Scale
(Belacchi and Benelli, 2021).

Important implications of metarepresentational skills have also
been observed in relational and social development, particularly in
dealing with the complex phenomenon of bullying (Belacchi and
Benelli, 2020). In participants aged between 8 and 10years, lower
levels of definitional competence, particularly related to emotion
terms, were associated with hostile roles and predicted aggressive
behavior (Belacchi and Benelli, 2020). Moreover, in this study, a
positive correlation between two different metarepresentational skills
(definitional competence and the cognitive component of empathy)
was observed. The common meta-representational nature of cognitive,
affective, and relational skills, as well as their influence on social
dynamics, are issues that may provide interesting insight into
development in adolescence, when relationships, especially with peers,
are fundamental for wellbeing (Bagwell and Schmidt, 2013).

In this view, and to the best of our knowledge, the present study
focused on definitional competence—a peculiar expression of
metalinguistic and metarepresentational skills—in adolescence and
on its possible connections with ToM.

As suggested by this theoretical framework and previous studies
in the literature, the development of metarepresentational skills
(i.e., ToM and definitional competence) could play a crucial role in
the significant changes that occur in cognitive, emotional, and
social domains during adolescence. Indeed, the ability to
understand, reflect, and share mental representations about the
connections between internal states and reality was associated with

TABLE 1 Definitional levels, prototypical answers, and scores for the definition of the word “Donkey.”

Levels Kinds of answers Score

0. Non-definition Non-verbal answers 0

L. Pre-definition One-word answers, mostly associations (e.g., donkey- > ears) 1

II. Quasi-definition The initial formulation of sentences, without autonomous forms (e.g., donkey- > with the long ears; when it brays) 2

III. Narrative/descriptive definition Formally correct and autonomous sentences, with narrative/descriptive content (e.g., donkey brays; donkey is 3
mild)

IV. Categorical definition Formally correct and autonomous sentences in simply categorical/ synonymic form (e.g., The donkey is an 4
animal)

V. Partial aristotelian definition Formal correctness without semantic equivalence (e.g., The moon is a planet in the solar system) 5

VL. Aristotelian, metalinguistic definition =~ Formal and semantic correctness and equivalence (e.g., A donkey is an animal that brays) 6
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self-understanding processes (Bialecka-Pikul et al., 2020), such as
the quality of friendship, relationships (Fink, 2021), and social
behavior (Bosacki, 2021) in adolescence. Moreover, definitional
competence has some connections with social outcomes in children
aged between 8 and 10years (Belacchi and Benelli, 2020), which
encourages exploring its connection with other developmental
domains in adolescence.

1.3 Research questions and hypothesis

The present study aims to deepen our understanding of the
development of metarepresentational abilities in adolescence, in
particular of a component of the ToM construct, i.e., the ability to
infer mental states from eye images, and the definitional competence
(regarding both ToM and non-ToM words) as an expression of
metalinguistic and metarepresentational abilities.

The first specific aim is to investigate possible differences in the
development of ToM and of definitional competence between early
and middle adolescence, due to the absence of studies in literature
focused on this development phase, to the best of our knowledge. The
plurality of changes that occur in adolescence, as shown in previous
literature, could be more stabilized in middle adolescence: therefore,
we expect better performances from the older group on both tasks
measuring the two abilities.

Second, following the evidence concerning gender differences in
development during adolescence, we explore possible gender
specificities. Despite the absence of corroborating evidence in the
existing literature, some suggestions support the hypothesis that
female subjects may exhibit superior performance compared to their
male counterparts (Bosco et al., 2014; Longobardi et al., 2016; Gabriel
etal., 2021).

Finally, we investigate the relationship between the two
metarepresentational abilities involved in the study, and, in line with
Bianco et al. (2022), we hypothesize that ToM could be a predictor of
definitional competence, especially in defining ToM words.

2 Materials and methods
2.1 Participants and research context

The research involved 75 adolescents (33 males and 42 females)
aged from 14 to 19years (M=15.7 SD=1.36). The research was
conducted in the center of Italy, involving three different public high
schools: lyceum (N=31), the technical institute (N=19), and the
professional institute (N=25). Inclusion criteria were fluency in the
Italian language, the absence of neuro-developmental or psychiatric
disorders, and attendance in the first and third grades of high school.
A total of 36 participants attended the first grade and 39 attended the
third grade. The classes were selected on the proposal of school
leaders, who assessed the willingness of teaching staff to collaboratively
engage. The informed written parental consent and participant’s
consent were obtained. Data were collected in the first part of the
school year. All requirements of ethical guidelines provided by the
Declaration of Helsinki (World Medical Association, 2013), the
American Psychological Association (APA, 2017), and the Italian
Psychological Association (AIP, 2022) were amended.
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2.2 Measures

2.2.1 Theory of mind

The Reading the Mind in the Eyes Test (RMET) (Baron-Cohen
etal., 1997, 2001) in its Italian version (Serafin and Surian, 2004) was
chosen to assess the ability to infer complex emotional and epistemic
mental states from images of the eye area of human faces. A total of 18
stimuli (@ =0.341)" were presented to participants and subjects were
required to select which mental state was represented in the eyes
image. For each image, four options, in the form of a single word, were
displayed. One point was given for each correct answer. For instance,
when looking at an eyes picture, participants have to choose the
correct answer: giocoso (playful) excluding the wrong labels
confortante (comforting) irritato (irritated) annoiato (bored). The total
score ranged from 0 to 18.

2.2.2 Definitional competence

The Co.De. Scale (Belacchi and Benelli, 2021) is used to assess
seven progressive levels in the ability to define 32 different target
words (ax=0.884). Participants were required to provide the
meaning of eight nouns (caring, spying, rivalry, donkey, clown,
orange, skill, and umbrella), eight adjectives (innocent, thin, round,
risky, polite, blond, smooth, and contagious), eight verbs (to think,
to tolerate, to force, to frustrate, to beat, to burn, to join, and to
emigrate), equally distributed between abstract and concrete terms,
and eight terms referring to emotions (pride, sadness, anger, shame,
envy, guilt, joy, and fear). Each written answer is attributed scores
from 0 (non-definition level) to 6 (Aristotelian, metalinguistic
definition) along the following scale (an example of response and
related score is illustrated in Table 1). After assigning a score
(ranging from 0 to 6), to each answer, we calculated the sum of
different scores: a general measure or A “Total” score that comprised
all items, and some more specific scores that were created by
distinguishing “Non-ToM words” (donkey, to beat, to burn, clown,
thin, round, risky, to join, orange, polite, to emigrate, blond, skill,
smooth, umbrella, and contagious) from “ToM words” (pride,
sadness, anger, shame, envy, guilt, joy, fear, caring, innocent, to
think, spying, to tolerate, to force, rivalry, and to frustrate), as made
in a previous study in the same domain (Bianco et al., 2022). In
order to better understand the connections between definitional
competence and the multicomponential nature of ToM, the other
two scores were calculated, by separating words describing
“Emotions” (pride, sadness, anger, shame, envy, guilt, joy, and fear)
from words referring to “Non-emotional mental states” (caring,
innocent, to think, spying, to tolerate, to force, rivalry, and to
frustrate). In doing that, we have followed the mental-state language
categorization proposed by Lecce and Pagnin (2007).

2.3 Procedure

Data collection was performed at school. Tasks were collectively
administered in classrooms under the presence of the researcher in

1 The low index for RMET, a widely used measure in ToM domain, is in line

with previous studies (Olderbak et al., 2015; Hayward and Homer, 2017).
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one session lasting approximately 1h. To guarantee that each
individual was able to work autonomously, the desks were positioned
at a distance from one another. Answers were provided in written
format. Participants were reassured about the absence of any form of
evaluation. The RMET was the first task presented, followed by the
definitional competence task.

2.4 Analysis

The collected data have been analyzed using Jamovi version
1.6.23 statistical software (The Jamovi Project, 2022). Independent-
sample t-tests were used to examine the possible effects of school
grade and gender on both definitional competence and
ToM. Pearson’s correlations and partial correlations (inserting age
as a control variable) were used to explore possible relations
between the ToM component measured by RMET and each of the
Co.De. Scale scores. To better understand the possible associations
between ToM and definitional competence, hierarchical regressions
were performed, entering at Step 1 age and, at Step 2, the
hypothesized predictor.

3 Results

Table 2 presents the descriptive statistics of the considered
measures. After we consider age and gender differences in definitional
competence and ToM tasks, the last section analyzes the relationships
between the two abilities.

3.1 Definitional competence and ToM: age
and gender differences

As shown in Table 3, all scores showed better performances by
the third-grade students compared with the first-grade students.
However, results seemed to suggest an association between age and
gender because, considering separately male and female groups
(Table 4), in the female group, third-grade students performed
better than first-grade students in both metarepresentational
measures included in the present study (p=0.019, for RMET and
p=0.001, for the Co.De. Scale). In the male group, the only
significant difference between first- and third-grade students was
the better performance of older male participants in non-emotional
mental states score, p=0.041.

10.3389/fpsyg.2024.1456432

3.2 Relation between definitional
competence (the Co.De. Scale) and the
ability to read mental state from gaze
(RMET)

Table 5 illustrates the correlations between RMET and all the
scores on the Co.De. Scale. As we can observe, the expected
associations between the ToM score and different definition scores,
even if all positive, were not significant. Only correlations between
ToM and some specific Co.De. scores were statistically significant. In
particular, between RMET and ToM Words in the Co.De. Scale
(r=0.271, p=0.019), and RMET and Non-emotional mental states
(r=0.277, p=0.016). This last positive correlation remains significant,
r=0.234, p=0.045, also adding age as a control variable.

In order to better understand the relationship between the two
metarepresentational abilities, we performed a series of regression
analyses. Table 6 shows the regression analysis on the Co.De. Scale
scores. We entered age at Step 1, adding RMET at Step 2. Regarding
the Total score of the Co.De. Scale, Step 1 was significant, F(1,
73)=6.51, p=0.013, while Step 2 did not increase the variance
explained, AF(1, 72)=1.62, and p=0.21. When we investigated the
impact of ToM on definitional competence, separating non-ToM and
ToM words, the pattern of results was different. In ToM words score,
as seen for the total score, Step 1 (i.e., age) was significant, predicting
ToM words, F(1,73)=7.78, p=0.007, p=3.32, t=2.79, and p=0.007.
Step 2 led to a marginally significant increase in the variance
explained, AF(1, 72) =3.90, p=0.052. Differently, age and RMET were
not predictors of non-ToM words. In order to deepen the significant
results on ToM words, it is interesting to observe the pattern of results
of the sub-scores. For what concerns, non-emotional ToM words both
Step 1, F(1, 73)=7.93, and p=0.006, and Step 2, F(2, 72)=6.22, and
p=0.003, were significant, with an increase in the significant variance
explained by RMET, AF(1, 72)=4.17, and p=0.045. On the other
hand, for emotions, only Step 1 was significant [F(1, 73)=4.61,
p=0.035], and Step 2 did not increase the variance explained, AF(1,
72)=2.14, p=0.15.

We also investigated the opposite direction, i.e., the Co.De. Scale
scores as predictors of RMET. Specifically in Step 1, we entered age,
and in Step 2, the scores of the Co.De. Scale in each regression analysis
were entered. In this case, Step 1 was never significant, p,>0.103.
Interestingly, ToM words Co.De. Scale (marginally), #=0.23, t=1.98,
and p=0.052, and non-emotional ToM words Co.De. Scale, f=0.24,
t=2.04, and p=0.045, both predicted the RMET score, with the
following increases in variance: AR*=0.05. Other relations were all
non-significant.

TABLE 2 Descriptive statistics of RMET and the Co.De. Scale measures (total, non-ToM words, ToM words, emotions, and non-emotional mental states).

RMET Co.De. total Non-ToM ToM words Emotions Non- emotional
words mental states

M 113 117 592 58.1 316 289
SD 2.14 20.2 8.26 13 8.35 7.86
Min 7 75 42 33 13 7

Max 15 160 76 84 45 44

Sk —0.04 0.01 0.05 0.08 —0.478 —0.44
Ku -0.35 -0.30 —0.54 —0.49 -0.832 0.34
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TABLE 3 Independent sample t-test on RMET and the Co.De. Scale scores measured in two school grades.

Grade 1 (N = 36) Grade 3 (N = 39) Student t

M M
RMET 10.81 2.55 11.95 2.55 —2.13%* 73
Co.De. total 112.81 20.57 129.23 20.03 —3.50%%* 73
Non-ToM words 58.53 7.85 62.87 8.96 —2.23% 73
ToM words 54.28 14.11 66.36 12.39 —3.95%%* 73
Emotions 28.64 8.54 34.36 7.25 —3.14%* 73
Non-emotional mental states 25.64 7.40 32 7.06 —3.81%** 73

Welch t, equal variances not assumed. *p <0.05, *¥p <0.01, **#p <0.001.

TABLE 4 Independent sample t-test on RMET and the Co.De. Scale scores in two gender groups.

Grade 1 (N =36) Grade 3 (N =39) Student t
M M

RMET
Girls 16 10.3 241 26 11.5 2.82 —2.44 % 40
Boys 20 11.2 1.64 13 12.2 243 -0.30 31
Co.De. total
Girls 16 110.88 2243 26 132.96 18.69 —3.45%% 40
Boys 20 114.35 19.41 13 121.77 21.27 -1.03 31
Non-ToM words
Girls 16 58.13 7.51 26 64.42 8.92 —2.35% 40
Boys 20 58.85 8.29 13 59.77 8.53 —0.308 31
ToM words
Girls 16 52.75 16.60 26 68.54 11.20 —3.69%** 40
Boys 20 55.50 12.07 13 62 13.92 —1.42 31
Emotions
Girls 16 272 9.47 26 36.2 5.88 —3.79%%** 40
Boys 20 29.8 7.77 13 30.8 8.56 —-0.337 31
Non-emotional mental states
Girls 16 25.6 8.52 26 324 6.57 —2.92%% 40
Boys 20 25.7 6.61 13 31.2 8.20 —2.14* 31

Welch t, equal variances not assumed. *p <0.05, *#p <0.01, **#p <0.001.

To sum up, age was a predictor of Total Co.De. Scale score and
sub-scores: ToM words, non-emotional ToM words, and emotions.
RMET was a predictor of non-emotional ToM words and there was a
marginally significant result for the ToM words sub-score of the
Co.De. Scale. Considering the opposite direction, ToM words and
non-emotional ToM words sub-scores of the Co.De. Scale were,
respectively, marginally significant and significant predictors
of RMET.

4 Discussion

This study, though preliminary, aims to explore the relations
between ToM and definitional competence in adolescence, integrating
the developmental processes of metarepresentational abilities into the
broader complexity of changes that lead adolescents to build their

Frontiers in Psychology

personal and social identities. There are no previous studies specifically
investigating definitional competence in adolescence through the
Co.De. Scale or its relationship with ToM in this period of life.

In line with what was hypothesized, the results showed better
performances of older groups of participants both in RMET and in all
scores of the Co.De. Scale. The significance of age as a predictor for
multiple Co.De. Scale scores could depend on multiple factors. One
of these could be the role played by formal education in the
improvement of students’ reasoning and language skills (Benelli et al.,
2006; Dourou et al., 20205 Artuso et al., 2021). In particular, third-
grade students could be already more familiar with the different
metarepresentational abilities involved in high school grade education,
which for first-grade students could be an ongoing challenge to deal
with (Byrnes, 2003). Another factor could be represented by brain
structural maturation, with increases in connectivity in the prefrontal,
temporal, and temporoparietal areas that characterize the adolescence
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TABLE 5 Bivariate and partial correlations (weighted for age) among RMET and the Co.De. Scale measures.

RMET Co.De. total Non-ToM ToM words Emotions Non-emotional
words mental states
RMET 1 0.194 0.035 0.271%* 0.208 0.277*
Co.De. total 0.148 1 0.9007%** 0.965%** 0.854%*%* 0.872%%*
Non-ToM words —0.003 0.897%*% 1 0.755%%* 0.641%*%** 0.710%**
ToM words 0.227* 0.962%%% 0.744%%% 1 0.900%# 0.886%**
Emotions 0.170 0.844% %% 0.623%#% 0.894%# 1 0.596%**
Non-emotional mental states 0.234% 0.8607%7** 0.696%** 0.8747%+%* 0.565%% 1
In the lower part of the matrix, we have the partial correlations (weighted for age). *<0.1, *p <0.05, **p<0.01, ***p <0.001.
TABLE 6 Hierarchical regressions predicting definitional competence.
R? B SE B t p
Co.De. total
Step 1 Age 0.08 4.60 1.80 0.29 2.55 0.013
Step 2 Age 4.16 1.83 0.26 2.27 0.026
RMET o1 1.33 1.04 0.15 1.27 0.207
Non-ToM words
Step 1 Age 0.04 1.28 0.73 0.20 1.75 0.085
Step 2 Age 1.28 0.75 0.20 1.71 0.092
0.04
RMET —0.01 0.43 —0.00 —0.03 0.979
ToM words
Step 1 Age 0.10 3.32 1.19 0.31 2.79 0.007
Step 2 Age 2.87 1.19 0.27 2.42 0.018
RMET o 1.34 0.68 0.22 1.98 0.052
Emotions
Step 1 Age 0.06 1.50 0.70 0.24 2.15 0.035
Step 2 Age 1.31 0.71 0.21 1.85 0.069
0.09
RMET 0.59 0.40 0.17 1.46 0.148
Non-emotional mental states
Step 1 Age 0.10 1.82 0.65 0.31 2.82 0.006
Step 2 Age 1.57 0.64 0.27 2.44 0.017
RMET o 0.75 0.37 0.23 2.04 0.045

phase (Devine and Lecce, 2021; Gabriel et al., 2021; Laghi and Lonigro,
2022). Moreover, as suggested by other evidence that detected
differences between early and middle adolescence, the higher
tendency of early adolescents to prioritize self-perception over the
effort to understand others (Bosco et al., 2014) could have affected, in
the younger group, both the ability to infer mental states from the eyes
of another person and the accuracy in providing clear information in
defining terms. Our findings about ToM are in line with those of
Gabriel et al. (2021), who observed a significant increase in both
cognitive and affective ToM between 13- and 16-year-olds, suggesting
a higher cognitive demand for younger participants, especially in
terms of attention. In addition, Bialecka-Pikul et al. (2020), exploring
the interactions between advanced ToM and self-construction,
highlighted the relation between ToM and the process of self-
construction, finding significant improvement in both developmental
dimensions in adolescents from 13 to 16 years. Of note, we observed
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a particularly high value of SD for the Co.De. Scale. This indicates the
presence of high variability of performance in our sample for
definitional competence. Even if this result is preliminary and should
be confirmed in future research, a possible explanation could
be related to the relevant changes in cognitive skills that happen
during adolescence (Carugati and Selleri, 2011).

The second specific aim of this study was to explore possible
gender differences in our sample, given that previous results were
rather mixed in their conclusions on this issue (Bosco et al., 2014;
Biatecka-Pikul et al., 2017; Dourou et al., 2020; Belacchi and Benelli,
2021; Stepien-Nycz et al., 2021; Caputi and Bosacki, 2023). Our
results partially confirm the better performances of female
participants compared with male participants because, in the ToM
task, we observed the above-mentioned age group’s significant
difference only in the female group. In agreement with what was
hypothesized in other studies (Bosco et al., 2014; Gabriel et al.,
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2021), this difference could be explained by a different development
of neuropsychological processes and structures, but also by socio-
cultural factors and competences. Even in a study conducted by
Longobardi et al. (2016) on mental state language in primary
schools, a better performance of female participants in the use of
terms related to mental states was detected, although male
participants obtained higher scores than female participants in
receptive language. In order to better understand these gender
differences that are not consistent in the literature, further studies
are needed that could confirm these findings and more fully explore
the possible variables involved.

The third and more innovative purpose of this study focuses on
the possible associations between the two metarepresentational
abilities: ToM and definitional competence. Consistent with a similar
study conducted by Bianco et al. (2022) in aging, RMET performances
also predicted the score of ToM words definitions in adolescence.
However, in the present study, RMET was neither a predictor of
general performance in the definitional task nor on emotion
definitions. The only definitional scores that have been significantly
predicted by the RMET score were the non-emotional mental states
score and, even if marginally, the ToM words score. Reciprocally, none
of the definitional scores was a predictor of RMET performance. These
results confirm the presence of some subtle, but not negligible,
associations between the implicit metarepresentational ability to infer
mental states and to produce lexicographic definitions also in
adolescence, stressing the link between ToM and language
competence, often remarked in literature (de Villiers, 2021). In
particular, Gabriel et al. (2021) highlighted the role of verbal ability in
facilitating the process of affective ToM reasoning knowing the
meaning of emotion words. Similarly, Im-Bolter et al. (2016)
highlighted in adolescence the possible interaction between ToM and
semantic components of language. As suggested in the previous
studies with older people (Bianco et al., 2022), the specific association
between RMET and the Co.De. Scale could be in the direction of
moving from the implicit nature of the ToM task to the explicit nature
of metarepresentational processes necessary to produce a high-level
definition. The unexpected lack of significant associations between
RMET and the definitions of emotions could be explained by the
emotional turbulence that characterizes the adolescent phase, which
can make conscious access to emotions, and the consequent
conventional verbalization, which is particularly difficult (Marchetti
and Cavalli, 2013; Gatta et al., 2014; Muzi, 2020).

This study presents some limitations related to the need to
segment the complexity of developmental processes while reading the
results obtained within a systemic framework (Bronfenbrenner, 1979)
that takes into account the mutual interactions between the multiple
domains and sources of development. The first limitation of the study
is ToM measurement, which, especially for advanced forms of mental
state reasoning, would require the employment of a battery composed
of multiple and more articulated tools that would allow for
consideration of different components of the ToM construct
(Beaudoin et al., 2020), such as the cognitive and affective ToM
(Gabriel etal., 2021). Similarly, language should be examined not only
in its metalinguistic aspect as a definitional competence but also
through the employment of multiple instruments that investigate
different linguistic competences. The third important limitation is the
sample size; thus, future studies will need the recruitment of a larger
sample to derive more accurate conclusions. Finally, a limitation
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regards the lack of information about participant social and affective
life or their specific abilities in other cognitive and emotive domains.
Future studies could broaden the perspective in these directions, with
the aim of placing the development of metarepresentational abilities
within a more comprehensive framework that investigates reciprocal
associations of different domains. It could be useful in the future to
apply a longitudinal approach to the issues investigated here.

5 Conclusion

In summary, this study deals with the complexity of development
in adolescents through the investigation of implicit and explicit levels
of metarepresentational abilities. The major innovative element was
the exploration of the use of the Co.De. Scale in this specific age
period, which added new knowledge to the relationship between
metalinguistic skills and ToM. Definitional competence could already
represent a construct that allows for an increase in the understanding
of the interaction between language and the ability to infer mental
states. For this reason, it could be interesting in future studies to
include multiple measurements of ToM to explore the possible
different connections of definitional competence and different
components of ToM. Because of the relevance of social and relational
dimensions in adolescence, it could be worth deepening the role of
these two metarepresentational abilities in interaction with other key
factors of development, such as the quality of social interactions,
emotion recognition, and social adjustment. For instance, it may
be beneficial to consider ways to support the development of
metarepresentational skills as a potential way to assist adolescents in
navigating the emotional challenges that accompany the many
changes they experience during this period of life. Increasing
knowledge about specific metarepresentational abilities and the
relationship between them could also set the basis for the
implementation of training studies with multiple possible educational
implications, as suggested also by Belacchi and Benelli (2020) for
what concerns the connections of definitional competence and
empathy with bullying roles in primary school children. Adolescence
could be a sensitive period for prevention and people’s wellbeing, but
programs should be based on a detailed understanding of individual
differences and should include the promotion of multiple skills
(Caputi and Bosacki, 2023). For example, as observed by studies
concerning the “Promoting mental health at schools” (PROMEHS)
program (Cefai et al., 2022; Colomeischi et al., 2022; Martinsone
etal., 2022), processes of social and emotional learning could play a
role for adolescents’ wellbeing/prosocial behavior, and these
competences are also likely to increase resilience in critical situations
such as those that occurred during the pandemic. Moreover, the
linguistic and metalinguistic abilities that enable an individual to
represent and socially share their internal states could be relevant
factors, especially for the development of social and emotional
learning (Cavioni et al., 2017). We hope our study can help in
exploring these directions.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1456432
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Cornaggia et al.

Ethics statement

The requirement of ethical approval was waived by IRB
Committee University of Urbino for the studies involving humans
because Article 8 of the IRB (released with Rectoral Administrative
Order n. 29/2019 of the 29th of January 2019, operating from the 1st
of February 2019) about Presentation and supervision of research
projects states: “l. Research projects that involve experimental
collection of human behaviors (e.g., response accuracy, response
latencies) and/or personal data, and/or bio-material from human
beings, developed and activated within the University of Urbino, do
not need to be necessarily submitted to the IRB Committee
evaluation” The studies were conducted in accordance with the local
legislation and institutional requirements. Written informed consent
for participation in this study was provided by the participants’ legal
guardians/next of kin.

Author contributions

AC: Formal analysis, Writing - original draft, Writing - review &
editing. FB: Conceptualization, Formal analysis, Methodology,
Supervision, Writing — review & editing. IC: Conceptualization,
Methodology, Supervision, Writing - review & editing. CB:
Conceptualization, Data curation, Formal analysis, Investigation,
Methodology, Supervision, Writing - review & editing.

References

AIP (2022). Codice etico per la ricerca in psicologia. Available at: https://aipass.org/
commissione-etica (Accessed August 5, 2024).

Altgassen, M., Vetter, N. C,, Phillips, L. H., Akgiin, C., and Kliegel, M. (2014). Theory
of mind and switching predict prospective memory performance in adolescents. J. Exp.
Child Psychol. 127, 163-175. doi: 10.1016/j.jecp.2014.03.009

Andersen, N. K, Rimvall, M. K., Jeppesen, P, Bentz, M., Jepsen, J. R. M,
Clemmensen, L., et al. (2022). A psychometric investigation of the multiple-choice
version of animated triangles task to measure theory of mind in adolescence. PLoS One
17:€0264319. doi: 10.1371/journal.pone.0264319

Antonietti, A., Liverta Sempio, O., and Marchetti, A. (2006). Theory of mind and
language in different developmental contexts. New York: Springer.

APA (2017). Ethical principles of psychologists and code of conduct ethical principles
of psychologists and code of conduct. Ethic. Princ. Psychol. Code Cond. 57. Available at:

https://www.apa.org/ethics/code

Apperly, I. A. (2021). “Cognitive basis of mindreading in middle childhood and
adolescence” in Theory of mind in middle childhood and adolescence: Integrating multiple
perspectives. (eds.) R. T. Devine and S. Lecce, (Abingdon: Routledge), 37-54.

Artuso, C., Palladino, P., Valentini, P., and Belacchi, C. (2021). Definitional skills as
a bridge towards school achievement. Sustain. For. 14:286. doi: 10.3390/su14010286

Bagwell, C. L., and Schmidt, M. E. (2013). Friendships in childhood and adolescence.
New York: Guilford Press.

Baron-Cohen, S., Jolliffe, T., Mortimore, C., and Robertson, M. (1997). Another advanced
test of theory of mind: evidence from very high functioning adults with autism or Asperger
syndrome. J. Child Psychol. Psychiatry 38, 813-822. doi: 10.1111/j.1469-7610.1997.tb01599.x

Baron-Cohen, S., Wheelwright, S., Hill, J., Raste, Y., and Plumb, I. (2001). The
“Reading the mind in the eyes” test revised version: a study with Normal adults, and
adults with Asperger syndrome or high-functioning autism. J. Child Psychol. Psychiatry
42,241-251. doi: 10.1111/1469-7610.00715

Beaudoin, C., Leblanc, E., Gagner, C., and Beauchamp, M. H. (2020). Systematic
review and inventory of theory of mind measures for young children. Front. Psychol.
10:2905. doi: 10.3389/fpsyg.2019.02905

Belacchi, C. (2022). “Teoria della Mente e linguaggio Come condividere emozioni e
pensieri con le parole” in La competenza sociale nei bambini. Valutare e promuovere la
Teoria della Mente in eta prescolare e scolare. eds. I. Castelli, D. Massaro and A.
Marchetti (Bergamo: Edizioni Junior), 101-134.

Frontiers in Psychology

10.3389/fpsyg.2024.1456432

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Acknowledgments

We are grateful to all participants for their collaboration and to
Irene Roselli for the help in the investigation and data curation.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Belacchi, C., and Artuso, C. (2018). How taxonomic and thematic associations in
semantic memory modulate recall in young through old-old adults. Psychol. Aging 33,
1060-1069. doi: 10.1037/pag0000297

Belacchi, C., and Benelli, B. (2007). Il significato delle parole. La competenza definitoria
nello sviluppo tipico e atipico. Bologna: Il Mulino.

Belacchi, C., and Benelli, B. (2017). A mosaic is not a place where you go to see
pictures: on the nature of definitions and the development of definitional skills. Riv.
Psicolinguist. Appl. 17, 71-91. doi: 10.19272/201707701004

Belacchi, C., and Benelli, B. (2020). Meta-representational skills in bullying roles: the
influence of definitional competence and empathy. Front. Psychol. 11:592959. doi:
10.3389/fpsyg.2020.592959

Belacchi, C., and Benelli, B. (2021). Valutare la competenza definitoria. La Scala Co.
De. in ambito clinico e nello sviluppo tipico. Milan: Franco Angeli.

Benelli, B., Belacchi, C., Gini, G., and Lucangeli, D. (2006). “To define means to say
what you know about things’: the development of definitional skills as metalinguistic
acquisition. J. Child Lang. 33, 71-97. doi: 10.1017/S0305000905007312

Bialecka-Pikul, M., Kolodziejczyk, A., and Bosacki, S. (2017). Advanced theory of
mind in adolescence: do age, gender and friendship style play a role? J. Adolesc. 56,
145-156. doi: 10.1016/j.adolescence.2017.02.009

Bialecka-Pikul, M., Stepien-Nycz, M., Szpak, M., Grygiel, P,, Bosacki, S., Devine, R. T.,
et al. (2021). Theory of mind and peer attachment in adolescence. J. Res. Adolesc. 31,
1202-1217. doi: 10.1111/jora.12630

Bialecka-Pikul, M., Szpak, M., Zubek, J., Bosacki, S., and Kolodziejczyk, A. (2020).
The psychological self and advanced theory of mind in adolescence. Self Identity 19,
85-104. doi: 10.1080/15298868.2018.1538900

Bianco, E, and Castelli, I. (2023). The promotion of mature theory of mind skills in
educational settings: a mini-review. Front. Psychol. 14:1197328. doi: 10.3389/
fpsyg.2023.1197328

Bianco, E, Castelli, I., and Belacchi, C. (2022). Changes of Meta-representational
skills in ageing: first empirical evidence on the relation between metalinguistic
competence and attributions of mental states. J. Lang. Educ. 8, 40-51. doi: 10.17323/
jle.2022.13868

Bianco, E, and Lecce, S. (2016). Translating child development research into practice:
can teachers foster children’s theory of mind in primary school? Br. J. Educ. Psychol. 86,
592-605. doi: 10.1111/bjep.12125

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1456432
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://aipass.org/commissione-etica
https://aipass.org/commissione-etica
https://doi.org/10.1016/j.jecp.2014.03.009
https://doi.org/10.1371/journal.pone.0264319
https://www.apa.org/ethics/code
https://doi.org/10.3390/su14010286
https://doi.org/10.1111/j.1469-7610.1997.tb01599.x
https://doi.org/10.1111/1469-7610.00715
https://doi.org/10.3389/fpsyg.2019.02905
https://doi.org/10.1037/pag0000297
https://doi.org/10.19272/201707701004
https://doi.org/10.3389/fpsyg.2020.592959
https://doi.org/10.1017/S0305000905007312
https://doi.org/10.1016/j.adolescence.2017.02.009
https://doi.org/10.1111/jora.12630
https://doi.org/10.1080/15298868.2018.1538900
https://doi.org/10.3389/fpsyg.2023.1197328
https://doi.org/10.3389/fpsyg.2023.1197328
https://doi.org/10.17323/jle.2022.13868
https://doi.org/10.17323/jle.2022.13868
https://doi.org/10.1111/bjep.12125

Cornaggia et al.

Bianco, F,, Lombardi, E., Lecce, S., Marchetti, A., Massaro, D., Valle, A, et al. (2021).
Supporting Children’s second-order recursive thinking and advanced ToM abilities: a
training study. J. Cogn. Dev. 22, 561-584. doi: 10.1080/15248372.2021.1901712

Bianco, E, Lombardi, E., Massaro, D., Castelli, L., Valle, A., Marchetti, A., et al. (2019).
Enhancing advanced theory of mind skills in primary school: a training study with 7- to
8-year-olds. Infant Child Dev. 28:¢2155. doi: 10.1002/icd.2155

Blakemore, S.-J. (2008). The social brain in adolescence. Nat. Rev. Neurosci. 9,
267-277. doi: 10.1038/nrn2353

Bosacki, S. L. (2015). Children’s theory of mind, self-perceptions, and peer relations:
a longitudinal study. Infant Child Dev. 24, 175-188. doi: 10.1002/icd.1878

Bosacki, S. (2021). “Theory of mind and peer relationships in middle childhood and
adolescence” in Theory of mind in middle childhood and adolescence (eds.) R. T. Devine
and S. Lecce, (Abingdon: Routledge), 142-168.

Bosacki, S., Bialecka-Pikul, M., and Szpak, M. (2015). The adolescent mind in school:
theory of mind and self-concept in Canadian and polish youth. Int. J. Adolesc. Youth 20,
457-469. doi: 10.1080/02673843.2013.804423

Bosacki, S., Moreira, E. P, Sitnik, V., Andrews, K., and Talwar, V. (2020). Theory of
mind, self-knowledge, and perceptions of loneliness in emerging adolescents. J. Genet.
Psychol. 181, 14-31. doi: 10.1080/00221325.2019.1687418

Bosco, E. M., Colle, L., Fazio, S.De, Bono, A., Ruberti, S., and Tirassa, M. (2009).
Th.O.M.A.S: an exploratory assessment of theory of mind in schizophrenic subjects.
Conscious. Cogn. 18, 306-319. doi: 10.1016/j.concog.2008.06.006

Bosco, F. M., Gabbatore, 1., and Tirassa, M. (2014). A broad assessment of theory of
mind in adolescence: the complexity of mindreading. Conscious. Cogn. 24, 84-97. doi:
10.1016/j.concog.2014.01.003

Breil, C., Kanske, P, Pittig, R., and Bockler, A. (2021). A revised instrument for the
assessment of empathy and theory of mind in adolescents: introducing the EmpaToM-Y.
Behav. Res. Methods 53, 2487-2501. doi: 10.3758/s13428-021-01589-3

Brodsky, J. E., Bergson, Z., Chen, M., Hayward, E. O,, Plass, J. L., and Homer, B. D.
(2023). Language, ambiguity, and executive functions in adolescents’ theory of mind.
Child Dev. 94, 202-218. doi: 10.1111/cdev.13852

Bronfenbrenner, U. (1979). The ecology of human development. Cambridge: Harvard
University Press.

Byrnes, J. P. (2003). “Cognitive development during adolescence” in Blackwell
handbook of adolescence. eds. G. R. Adams and M. D. Berzonsky (Oxford, UK:
Blackwell Publishing), 227-246.

Cabinio, M., Rossetto, E, Blasi, V., Savazzi, E, Castelli, 1., Massaro, D., et al. (2015).
Mind-Reading ability and structural connectivity changes in aging. Front. Psychol.
6:1808. doi: 10.3389/fpsyg.2015.01808

Caputi, M., and Bosacki, S. (2023). The role of gender in the relation among anxiety,
theory of mind, and well-being in early adolescents. J. Early Adolesc. 43, 845-866. doi:
10.1177/02724316221130440

Carlo, G., Chavez, E L. C., and Lépez-Mora, C. (2023). “Prosocial behaviors in
adolescence” in The Cambridge handbook of prosociality. In the Cambridge handbook
of prosociality: development, mechanisms, promotion. eds. T. Malti and M. Davidov
(Cambridge: Cambridge University Press), 163-188.

Carpendale, J. I. M., and Lewis, C. (2004). Constructing an understanding of mind:
the development of children’s social understanding within social interaction. Behav.
Brain Sci. 27, 79-151. doi: 10.1017/s0140525x04000032

Carugati, F, and Selleri, P. (2011). “Logica, ragionamento e regole” in Psicologia
dell'adolescenza. ed. A. Palmonari (Bologna: Il Mulino), 107-127.

Castelli, I., Massaro, D., and Marchetti, A. (Eds.) (2022). La competenza sociale nei
bambini. Valutare e promuovere la Teoria della Mente in etd prescolare e scolare.
Bergamo: Edizioni Junior.

Castelli, I, Massaro, D., Sanfey, A. G., and Marchetti, A. (2010). Fairness and
intentionality in children’s decision-making. Int. Rev. Econ. 57, 269-288. doi: 10.1007/
512232-010-0101-x

Cavioni, V,, Grazzani, I., and Ornaghi, V. (2017). Social and emotional learning for children
with learning disability: implications for inclusion. Int. J. Emot. Educ. 9, 100-109. doi:
10281/177282

Cefai, C., Camilleri, L., Bartolo, P., Grazzani, 1., Cavioni, V., Conte, E., et al. (2022).
The effectiveness of a school-based, universal mental health programme in six European
countries. Front. Psychol. 13:925614. doi: 10.3389/fpsyg.2022.925614

Clifford, M. E., Nguyen, A. J., and Bradshaw, C. P. (2021). Emotion processing
associated with aggression in early adolescents: a focus on affective theory of mind.
Aggress. Behav. 47, 173-182. doi: 10.1002/ab.21936

Colomeischi, A. A., Duca, D. S., Bujor, L., Rusu, P. P, Grazzani, I, and Cavioni, V. (2022).
Impact of a school mental health program on Children’s and adolescents’ socio-emotional
skills and psychosocial difficulties. Children 9:1661. doi: 10.3390/children9111661

de Villiers, J. G. (2021). “The role(s) of language in theory of mind” in The neural basis
of Mentalizing. eds. M. Gilead and K. N. Ochsner (Cham: Springer International
Publishing), 423-448.

Devine, R. T., Kovatchev, V., Grumley Traynor, L., Smith, P, and Lee, M. (2023).
Machine learning and deep learning systems for automated measurement of “advanced”
theory of mind: reliability and validity in children and adolescents. Psychol. Assess. 35,
165-177. doi: 10.1037/pas0001186

Frontiers in Psychology

11

10.3389/fpsyg.2024.1456432

Devine, R. T,, and Lecce, S. (Eds.) (2021). Theory of mind in middle childhood and
adolescence: integrating multiple perspectives. New York, NY: Routledge/Taylor &
Francis Group.

Dourou, C., Gavriilidou, Z., and Markos, A. (2020). Definitional skills and preferred
definition types according to age, gender, educational level and career orientation. Int.
J. Res. Stud. Educ. 9, 29-49. doi: 10.5861/ijrse.2020.5021

Dumontheil, I., Apperly, I. A., and Blakemore, S. (2010). Online usage of theory of
mind continues to develop in late adolescence. Dev. Sci. 13, 331-338. doi:
10.1111/j.1467-7687.2009.00888.x

Fink, E. (2021). “Friendships and theory of mind in middle childhood and
adolescence” in Theory of mind in middle childhood and adolescence. eds. R. T. Devine
and S. Lecce (New York: Psychology Press), 122-141.

Gabriel, E. T., Oberger, R., Schmoeger, M., Deckert, M., Vockh, S., Auff, E,, et al.
(2021). Cognitive and affective theory of mind in adolescence: developmental aspects
and associated neuropsychological variables. Psychol. Res. 85, 533-553. doi: 10.1007/
s00426-019-01263-6

Gatta, M., Facca, I., Colombo, E., Svanellini, L., Montagnese, S., and Schiff, S.
(2014). Alexithymia, psychopathology and alcohol misuse in adolescence: a
population based study on 3556 teenagers. Neurosci. Med. 5, 60-71. doi: 10.4236/
nm.2014.51009

Hayward, E. O., and Homer, B. D. (2017). Reliability and validity of advanced theory-
of-mind measures in middle childhood and adolescence. Br. . Dev. Psychol. 35, 454-462.
doi: 10.1111/bjdp.12186

Im-Bolter, N., Agostino, A., and Owens-Jaffray, K. (2016). Theory of mind in middle
childhood and early adolescence: different from before? J. Exp. Child Psychol. 149,
98-115. doi: 10.1016/j.jecp.2015.12.006

Johnson, C. J., and Anglin, J. M. (1995). Qualitative developments in the content and
form of Children’s definitions. J. Speech Lang. Hear. Res. 38, 612-629. doi: 10.1044/
jshr.3803.612

Kinderman, P, Dunbar, R., and Bentall, R. P. (1998). Theory-of-mind deficits and
causal attributions. Br. J. Psychol. 89, 191-204. doi: 10.1111/j.2044-8295.1998.
tb02680.x

Kuhn, D. (2000). “Theory of mind, metacognition and reasoning: a life-span
perspective” in Children’s reasoning and the mind. eds. P. Mitchell and K. J. Riggs (Hove:
Psychology Press), 301-326.

Laghi, F, and Lonigro, A. (2022). “Considerazioni conclusive attraverso uno sguardo
retrospettivo: che cosa puo dirci la ricerca sulla competenza sociale e sulla Teoria della
Mente in adolescenza rispetto alle etd precedenti?” in La competenza sociale nei
bambini. Valutare e promuovere la Teoria della Mente in eta prescolare e scolare. eds. I.
Castelli, D. Massaro and A. Marchetti (Bergamo: Edizioni Junior), 387-399.

Lavoie, J., and Talwar, V. (2022). Theory of mind and concealing vs. forthcoming
communication in adolescence. Front. Psychol. 13:866964. doi: 10.3389/fpsyg.2022.866964

Lebedeva, E. L, Filippou, O. Y., Vilenskaya, G. A., Ulanova, A. Y., and Pavlova, N. S.
(2023). Theory of mind and Machiavellianism as factors of intragroup relations in
adolescence. Soc. Psychol. Soc. 14, 99-117. doi: 10.17759/sps.2023140307

Lecce, S. (2009). La teoria della mente nella vita quotidiana: Il lessico psicologico
[Theory of mind within real life context: the mental state talk]. G. Ital. Psicol. 36, 21-50.
doi: 10.1421/29280

Lecce, S., and Pagnin, A. (2007). Il lessico psicologico: la teoria della mente nella vita
quotidiana. Bologna: Il Mulino.

Lerner, R. M., and Steinberg, L. (Eds.) (2009). Handbook of adolescent psychology.
Hoboken, New Jersey: Wiley.

Litowitz, B. (1977). Learning to make definitions. J. Child Lang. 4, 289-304. doi:
10.1017/S0305000900001665

Lombardi, E., Valle, A., Bianco, E, Castelli, I., Massaro, D., and Marchetti, A. (2022).
Supporting mentalizing in primary school children: the effects of thoughts in mind
project for children (TiM-C) on metacognition, emotion regulation and theory of mind.
Cogn. Emot. 36, 975-986. doi: 10.1080/02699931.2022.2067521

Longobardi, E., Spataro, P, and Rossi-Arnaud, C. (2016). Relations between theory of
mind, mental state language and social adjustment in primary school children. Eur. J.
Dev. Psychol. 13, 424-438. doi: 10.1080/17405629.2015.1093930

Marchetti, A., Castelli, 1., Valle, A., and Massaro, D. (2016). La teoria della mente
nell'invecchiamento: la “conquista della saggezza? Ricer. Psicol. 6378, 63-78. doi:
10.3280/RIP2016-001005

Marchetti, A., and Cavalli, G. (2013). Le difficolta emotive nello sviluppo: il caso
dell’alessitimia e dellautolesionismo. Dalla ricerca psicologica e neuroscientifica alla
psicoterapia. Riv. Int. Filos Psicol. 4, 355-369. doi: 10.4453/rifp.2013.0034

Marchetti, A., and Massaro, D. (2002). Capire la mente: La psicologia ingenua del
bambino. Roma: Carocci.

Martinsone, B., Stokenberga, I., Damberga, 1., Supe, 1., Simdes, C., Lebre, P,, et al.
(2022). Adolescent social emotional skills, resilience and behavioral problems during
the COVID-19 pandemic: a longitudinal study in three European countries. Front.
Psych. 13:942692. doi: 10.3389/fpsyt.2022.942692

Meinhardt-Injac, B., Daum, M. M., and Meinhardt, G. (2020). Theory of mind
development from adolescence to adulthood: testing the two-component model. Br. J.
Dev. Psychol. 38, 289-303. doi: 10.1111/bjdp.12320

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1456432
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1080/15248372.2021.1901712
https://doi.org/10.1002/icd.2155
https://doi.org/10.1038/nrn2353
https://doi.org/10.1002/icd.1878
https://doi.org/10.1080/02673843.2013.804423
https://doi.org/10.1080/00221325.2019.1687418
https://doi.org/10.1016/j.concog.2008.06.006
https://doi.org/10.1016/j.concog.2014.01.003
https://doi.org/10.3758/s13428-021-01589-3
https://doi.org/10.1111/cdev.13852
https://doi.org/10.3389/fpsyg.2015.01808
https://doi.org/10.1177/02724316221130440
https://doi.org/10.1017/s0140525x04000032
https://doi.org/10.1007/s12232-010-0101-x
https://doi.org/10.1007/s12232-010-0101-x
https://doi.org/10281/177282
https://doi.org/10.3389/fpsyg.2022.925614
https://doi.org/10.1002/ab.21936
https://doi.org/10.3390/children9111661
https://doi.org/10.1037/pas0001186
https://doi.org/10.5861/ijrse.2020.5021
https://doi.org/10.1111/j.1467-7687.2009.00888.x
https://doi.org/10.1007/s00426-019-01263-6
https://doi.org/10.1007/s00426-019-01263-6
https://doi.org/10.4236/nm.2014.51009
https://doi.org/10.4236/nm.2014.51009
https://doi.org/10.1111/bjdp.12186
https://doi.org/10.1016/j.jecp.2015.12.006
https://doi.org/10.1044/jshr.3803.612
https://doi.org/10.1044/jshr.3803.612
https://doi.org/10.1111/j.2044-8295.1998.tb02680.x
https://doi.org/10.1111/j.2044-8295.1998.tb02680.x
https://doi.org/10.3389/fpsyg.2022.866964
https://doi.org/10.17759/sps.2023140307
https://doi.org/10.1421/29280
https://doi.org/10.1017/S0305000900001665
https://doi.org/10.1080/02699931.2022.2067521
https://doi.org/10.1080/17405629.2015.1093930
https://doi.org/10.3280/RIP2016-001005
https://doi.org/10.4453/rifp.2013.0034
https://doi.org/10.3389/fpsyt.2022.942692
https://doi.org/10.1111/bjdp.12320

Cornaggia et al.

Meins, E., Fernyhough, C., Johnson, E, and Lidstone, J. (2006). Mind-mindedness in
children: individual differences in internal-state talk in middle childhood. Br. J. Dev.
Psychol. 24, 181-196. doi: 10.1348/026151005X80174

Miller, S. A. (2022). Advanced theory of mind. New York: Oxford University Press.

Milligan, K., Astington, J. W,, and Dack, L. A. (2007). Language and theory of mind:
Meta-analysis of the relation between language ability and false-belief understanding.
Child Dev. 78, 622-646. doi: 10.1111/j.1467-8624.2007.01018.x

Moshman, D. (1998). “Cognitive development beyond childhood” in Handbook of
child psychology: vol. 2. Cognition, perception, and language. ed. W. Damon (Hoboken,
New Jersey: John Wiley & Sons, Inc), 947-978.

Mulvey, K. L., Goniiltas, S., Herry, E., and Strelan, P. (2022). The role of theory of
mind, group membership, and apology in intergroup forgiveness among children and
adolescents. J. Exp. Psychol. Gen. 151, 613-627. doi: 10.1037/xge0001094

Muzi, S. (2020). A narrative review on alexithymia in adolescents with previous
adverse experiences placed for adoption, in foster care, or institutions. Prevalence,
gender differences, and relations with internalizing and externalizing symptoms.
Mediter. . Clin. Psychol. 8, 1-25. doi: 10.6092/2282-1619/mjcp-2449

Nippold, M. A. (1995). School-age children and adolescents. Lang. Speech Hear. Serv.
Sch. 26, 320-325. doi: 10.1044/0161-1461.2604.320

Olderbak, S., Wilhelm, O., Olaru, G., Geiger, M., Brenneman, M. W,, and
Roberts, R. D. (2015). A psychometric analysis of the reading the mind in the eyes test:
toward a brief form for research and applied settings. Front. Psychol. 6:1503. doi:
10.3389/fpsyg.2015.01503

Ornaghi, V., Brockmeier, J., and Grazzani, I. (2014). Enhancing social cognition by
training children in emotion understanding: a primary school study. J. Exp. Child
Psychol. 119, 26-39. doi: 10.1016/j.jecp.2013.10.005

Palmonari, A., and Crocetti, E. (2011). “Identita e concetto di s¢” in Psicologia
dell'adolescenza. ed. A. Palmonari (Bologna: Il Mulino), 68-90.

Peterson, C. C., and Wellman, H. M. (2019). Longitudinal theory of mind (ToM)
development from preschool to adolescence with and without ToM delay. Child Dev. 90,
1917-1934. doi: 10.1111/cdev.13064

Piaget, J., and Inhelder, B. (1955). Dalla logica del fanciullo alla logica dell'adolescente.,
Trad. It. 1971. Firenze: Giunti.

Pinto, G., Primi, C., Tarchi, C., and Bigozzi, L. (2017). Mental state talk structure in
Childrens narratives: a cluster analysis. Child Dev. Res. 2017, 1-7. doi:
10.1155/2017/1725487

Pluck, G., Cérdova, M. A., Bock, C., Chalen, 1., and Trueba, A. F. (2021). Socio-
economic status, executive functions, and theory of mind ability in adolescents:
relationships with language ability and cortisol. Br. J. Dev. Psychol. 39, 19-38. doi:
10.1111/bjdp.12354

Premack, D., and Woodruff, G. (1978). Does the chimpanzee have a theory of mind?
Behav. Brain Sci. 1, 515-526. doi: 10.1017/S0140525X00076512

Sebastian, C. L. (2015). Social cognition in adolescence: social rejection and theory of
mind. Psicol. Educ. 21, 125-131. doi: 10.1016/j.pse.2015.08.004

Sebastian, C. L., Fontaine, N. M. G., Bird, G., Blakemore, S.-]., De Brito, S. A.,
McCrory, E. J. P, et al. (2012). Neural processing associated with cognitive and affective
theory of mind in adolescents and adults. Soc. Cogn. Affect. Neurosci. 7, 53-63. doi:
10.1093/scan/nsr023

Frontiers in Psychology

12

10.3389/fpsyg.2024.1456432

Serafin, M., and Surian, L. (2004). Il test degli occhi: uno strumento per valutare la
“Teoria della Mente.”. G. Ital. Psicol. 4, 839-862. doi: 10.1421/18849

Siegal, M., and Surian, L. (Eds.) (2011). Access to language and cognitive development.
New York: Oxford University Press.

Snow, C. E. (1990). The development of definitional skill. J. Child Lang. 17, 697-710.
doi: 10.1017/50305000900010953

Snow, C., Cancino, H., Gonzales, P, and Shriberg, E. (1989). “Giving formal
definitions: an oral correlate of school literacy” in Literacy in classrooms. ed. D. Bloome
(Norwood: Ablex), 233-249.

Steinberg, L. (2005). Cognitive and affective development in adolescence. Trends
Cogn. Sci. 9, 69-74. doi: 10.1016/j.tics.2004.12.005

Stepien-Nycz, M., Bosacki, S., and Bialecka-Pikul, M. (2021). Theory of mind in
adolescence: developmental change and gender differences. J. Early Adolesc. 41, 424-436.
doi: 10.1177/0272431620919164

Symeonidou, I., Dumontheil, I., Chow, W.-Y,, and Breheny, R. (2016). Development
of online use of theory of mind during adolescence: an eye-tracking study. J. Exp. Child
Psychol. 149, 81-97. doi: 10.1016/j.jecp.2015.11.007

The Jamovi Project (2022). jamovi [Computer Software]. Available at: https://www.
jamovi.org.

Tolchinsky, L., and Berman, R. A. (2023). Growing into language. Oxford: Oxford
University Press.

Valle, A., Massaro, D., Castelli, I., and Marchetti, A. (2015). Theory of mind
development in adolescence and early adulthood: the growing complexity of recursive
thinking ability. Eur. J. Psychol. 11, 112-124. doi: 10.5964/ejop.v11i1.829

Van Den Bos, E., De Rooij, M., Sumter, S. R., and Westenberg, P. M. (2016). Continued
development of recursive thinking in adolescence: longitudinal analyses with a revised
recursive thinking test. Cogn. Dev. 37, 28-41. doi: 10.1016/j.cogdev.2015.11.002

Vetter, N. C., Weigelt, S., Dohnel, K., Smolka, M. N., and Kliegel, M. (2014). Ongoing
neural development of affective theory of mind in adolescence. Soc. Cogn. Affect.
Neurosci. 9, 1022-1029. doi: 10.1093/scan/nst081

Waite-Jones, J. M., and Rodriguez, A. M. (2022). Psychosocial approaches to child and
adolescent health and wellbeing. Cham: Springer International Publishing.

Wang, X., Su, Y., Pei, M., and Hong, M. (2021). How self-other control determines
individual differences in adolescents’ theory of mind. Cogn. Dev. 57:101007. doi:
10.1016/j.cogdev.2021.101007

Watson, R. (1985). Towards a theory of definition. J. Child Lang. 12, 181-197. doi:
10.1017/50305000900006309

Watson, R. (1995). Relevance and definition. J. Child Lang. 22, 211-222. doi: 10.1017/
$0305000900009703

Wellman, H. M. (2012). Theory of mind: better methods, clearer findings, more
development. Eur. J. Dev. Psychol. 9, 313-330. doi: 10.1080/17405629.2012.680297

Wimmer, H., and Perner, J. (1983). Beliefs about beliefs: representation and
constraining function of wrong beliefs in young children’s understanding of deception.
Cognition 13, 103-128. doi: 10.1016/0010-0277(83)90004-5

World Medical Association (2013). World medical association declaration of Helsinki.
JAMA 310:2191. doi: 10.1001/jama.2013.281053

Zerwas, S., Balaraman, G., and Brownell, C. (2004). Constructing an understanding
of mind with peers. Behav. Brain Sci. 27:130. doi: 10.1017/S0140525X04590039

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1456432
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1348/026151005X80174
https://doi.org/10.1111/j.1467-8624.2007.01018.x
https://doi.org/10.1037/xge0001094
https://doi.org/10.6092/2282-1619/mjcp-2449
https://doi.org/10.1044/0161-1461.2604.320
https://doi.org/10.3389/fpsyg.2015.01503
https://doi.org/10.1016/j.jecp.2013.10.005
https://doi.org/10.1111/cdev.13064
https://doi.org/10.1155/2017/1725487
https://doi.org/10.1111/bjdp.12354
https://doi.org/10.1017/S0140525X00076512
https://doi.org/10.1016/j.pse.2015.08.004
https://doi.org/10.1093/scan/nsr023
https://doi.org/10.1421/18849
https://doi.org/10.1017/S0305000900010953
https://doi.org/10.1016/j.tics.2004.12.005
https://doi.org/10.1177/0272431620919164
https://doi.org/10.1016/j.jecp.2015.11.007
https://www.jamovi.org
https://www.jamovi.org
https://doi.org/10.5964/ejop.v11i1.829
https://doi.org/10.1016/j.cogdev.2015.11.002
https://doi.org/10.1093/scan/nst081
https://doi.org/10.1016/j.cogdev.2021.101007
https://doi.org/10.1017/S0305000900006309
https://doi.org/10.1017/S0305000900009703
https://doi.org/10.1017/S0305000900009703
https://doi.org/10.1080/17405629.2012.680297
https://doi.org/10.1016/0010-0277(83)90004-5
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1017/S0140525X04590039

	Assessing metarepresentational abilities in adolescence: an exploratory study on relationships between definitional competence and theory of mind
	1 Introduction
	1.1 ToM improvement in adolescence
	1.2 Definitional competence in adolescence
	1.3 Research questions and hypothesis

	2 Materials and methods
	2.1 Participants and research context
	2.2 Measures
	2.2.1 Theory of mind
	2.2.2 Definitional competence
	2.3 Procedure
	2.4 Analysis

	3 Results
	3.1 Definitional competence and ToM: age and gender differences
	3.2 Relation between definitional competence (the Co.De. Scale) and the ability to read mental state from gaze (RMET)

	4 Discussion
	5 Conclusion

	References

