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Studies on theory of mind (ToM) have traditionally focused on preschool
age, neglecting preadolescence and adolescence. However, ToM skills are
equally fundamental in these age groups given the continued develop-
ment of mental abilities and their link to social success. The aim of this
study is to measure any changes in ToM skills in a group of middle school
students who participated in three intervention sessions that followed a
conversational approach focused on perspective-taking and the inclu-
sion of hospitalized children. This investigation is especially relevant after
COVID-19 and its consequences among adolescents and preadolescents.
The intervention had positive effects on students’” ToM levels, improving
their ability to understand intentions and attribute mental states to other
people. Future studies could provide a more comprehensive picture of the
results by examining other aspects of adolescent socio-cognitive function-
ing. Data are discussed in terms of promoting well-being during this devel-
opmental period.
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INTRODUCTION

Theory of mind (ToM) plays a central role in research on how individuals attribute
mental states to themselves and others, shaping social, cognitive, and emotional
development across the lifespan (Carlson et al., 2013). As noted in a recent com-
mentary by Quesque and colleagues (2024), different definitions of ToM coexist
in the literature, leading to the imprecise grouping of different aspects of mental
state attribution under a single label (Warnell & Redcay, 2019; Yeung et al., 2024).
According to these authors, ToM is typically defined as the ability to infer others’
mental states, an ability they suggest is more accurately described by the more
general label “mentalizing” (Quesque et al., 2024). More specifically, they propose
that ToM should be understood as “the use of folk psychological knowledge and
heuristics to think about one’s own and other people’s mental states,” a definition
that more closely reflects the traditional conception of ToM and points to a spe-
cific way of mentalizing (Quesque et al., 2024, p. 2). ToM, which in turn, appears
to comprise distinct components: socio-perceptual components, which involve
decoding observable cues (e.g., facial expressions, gestures), and socio-cognitive
components, which involve inferring what others think, believe, or intend in the
absence of observable information (Meinhardt-Injac et al., 2020; Tager-Flusberg &
Sullivan, 2000).

Studies have shown that ToM is essential for various communicative and cogni-
tive functions, including conversation (e.g., Grice, 1989; Sperber & Wilson, 1995),
understanding criticism (Cutting & Dunn, 2002), deception (Sodian, 1991), humor
and lying (Hughes & Leekam, 2004; Leekam & Prior, 1994), and irony (Happé,
1994). Moreover, ToM has been linked to pragmatic language competence (Eisen-
majer & Prior, 1991) and problem solving (Greenberg et al, 2013). ToM also plays
an important role in peer interactions: its preschool levels lead to peer acceptance/
rejection in the early primary school years via prosocial behavior (Caputi et al.,
2012). Moreover, mature ToM skills can contribute to reduce levels of social anxi-
ety via social acceptance during middle school years (Ronchi et al., 2020).

Many studies investigated the development of ToM in early childhood and
showed that early ToM abilities are predicted by language development, cogni-
tive functions, socio-demographic factors, and neural correlates (Diaz & Farrar,
2018; Navarro & Conway, 2021; Navarro et al., 2021; Rakoczy, 2022; Rubio-Fernan-
dez & Glucksberg, 2012). However, the processes underlying ToM development
remain unclear, partly due to the variability in how researchers operationalize
the construct and the wide range of tasks used to assess it (Navarro & Conway,
2021). Schaafsma and colleagues (2015) suggested that one solution to this issue
is to avoid treating ToM as a “monolithic” ability. Instead, researchers should con-
sider the flexible nature of the construct. The theoretical mechanisms involved in
the development of ToM are the subject of numerous recent studies that examine
the findings from social cognition, neuroscience, and child development fields.
The main theoretical mechanisms focus on the interaction between cognitive and
emotional skills, the integration of mental representations, and the maturation of
brain systems (Apperly, 2012; Beauchamp & Anderson, 2010; Mar, 2011). Other
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research investigated possible processes relevant to the development of ToM in
healthy populations. These processes interact with various cognitive, emotional,
and environmental aspects, promoting a gradual understanding of others” men-
tal states (for a review see Rakoczy, 2022). For instance, through symbolic play,
children may learn to understand that other people can have emotions, desires,
and beliefs different from their own (Harris, 1992). Furthermore, children who
grow up in a loving environment, where they can freely explore their own emo-
tions, develop a better ability to understand others (Denham, 2006). Similarly,
interactions with adults and peers help develop an understanding of the distinc-
tion between one’s own point of view and that of others (Wood & Middleton,
1975), as well as empathy and cooperation (Greenfield, 2000). Different studies
suggest that ToM skills continue to develop during middle childhood, adoles-
cence, and adulthood (Dumontheil et al., 2010; Weimer et al., 2017). In preadoles-
cence, specifically, the understanding of others” mental states (Devine & Hughes,
2013) and the ability to reason about ambiguous social interactions (Bosacki,
2000) both continue to improve. In this context, Advanced Theory of Mind or
aToM (Biajecka-Pikul et al., 2017) refers to more sophisticated and complex ToM
abilities (evaluated in subjects older than preschoolers) such as, for example, the
ability to recognize when people are pretending. Adolescence involves the need
to deduce complex social emotions based on beliefs, which are deeply rooted in
social contexts and the life stories of others (Hoffman, 2001). Given the distinc-
tive nature of adolescents’ social relationships and their need to navigate increas-
ingly complex interpersonal situations (Blakemore, 2008; Crone & Dahl, 2012),
this developmental stage may play a crucial role in shaping young people’s aToM
abilities (Hughes, 2011), underscoring the importance of further investigation
into this period of development.

ToM abilities are fundamental for understanding diversity and fostering inclu-
siveness. When people are perceived as “other,” the spontaneous tendency to
mentalize decreases; conversely, perspective-taking reduces stereotypes and bias
(Fiske, 2009; Galinsky & Moskowitz, 2000; Hoyo et al., 2019). Attributing mental
states to and considering the perspectives of individuals from different groups
(e.g., peers with disabilities, those from ethnic-minority backgrounds, or chil-
dren who are hospitalized) promotes the social inclusion of these groups (Vezzali
et al., 2012) while simultaneously strengthening ToM competencies of those who
engage in these activities (Bianco et al., 2016; Ornaghi et al., 2014). Therefore, it is
important to take immediate action by fostering skills such as valuing diversity
and, consequently, ToM skills, such as recognizing others” emotions and consider-
ing different perspectives, while avoiding stereotypes and prejudices (Nota et al.,
2015). However, only few studies so far investigated the effectiveness of school-
based trainings in promoting these aspects in middle schools. Hence, the present
study aims to evaluate the effectiveness of a conversational intervention, focused
on perspective-taking and the inclusion of hospitalized children, in promoting
socio-cognitive and socio-perceptual ToM abilities in a sample of middle-school
students.
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TOM TRAININGS IN EXISTING LITERATURE

In order to place our study within the existing literature, it is worth reviewing
studies which propose ToM trainings. Most training programs to promote ToM
skills targeted preschoolers (e.g., Honoré et al., 2020; Lecce, Caputi, & Pagnin,
2014) or clinical groups, like children with autism or hearing impairment (Berger
et al., 2017; Wellman & Peterson, 2013). Interventions targeting preadolescents
are scarce, and trainings that foster ToM in typically developing adolescents and
adults are even rarer. Bianco and Castelli (2023) note that key facets of mature
ToM remain largely unexplored in adolescents and adults” populations. Yet the
few existing studies show that strengthening these skills enhances mentalizing
abilities (Lombardi et al., 2022), social functioning (Filippello et al., 2022), emotion
regulation, self-control, and resilience (Stein, 2006; Lombardi et al., 2022). Expand-
ing research on ToM in adolescence and adulthood is therefore a priority.
Considering the existing literature, meta-analytic evidence (Hofmann et al,,
2016) based on participants aged 2 to 16 indicates that interventions are effective
in enhancing ToM skills. The authors also highlight that methods involving active
engagement and encouraging discussion about one’s own and others” mental
states such as imaginative play, modeling, role-playing, and corrective feedback
are particularly effective. Similarly, some researchers showed that conversations
about others” mental states are effective in enhancing ToM skills (Bianco et al.,
2016; Ornaghi et al., 2014). According to the conversational approach, understand-
ing mental states develops through dialogue in children: talking about the mind
fosters coordination of different views on the same event, stimulates comparison
of one’s own mental states with those of others, and promotes reflection on social
experiences (Carpendale & Lewis, 2004; Nelson, 2005; Symons, 2004; Turnbull &
Carpendale, 1999). Moreover, the effectiveness of the conversational approach is
amplified when it is accompanied by feedback and explanatory scaffolding (Clem-
ents et al., 2000; Melot & Angeard, 2003). However, intervention studies targeting
ToM skills in samples aged 11 to 13 are still scarce, particularly those employing
a conversational approach, whereas research involving younger children (under
11 years old) is more common. For example, Lecce, Bianco, and colleagues (2014),
in a sample of 9-year-olds, found that a ToM intervention based on a conversa-
tional approach was effective in enhancing ToM skills, with effects maintained at
a two-month follow-up. Similarly, Bianco and colleagues (2016) reported positive
outcomes for ToM through conversations about mental states in peer interactions.
In line with these findings, more recent studies (Caputi et al., 2021; Gao et al., 2020;
Valle et al., 2016) have also shown the effectiveness of conversational approaches
in promoting ToM development. In addition, different strategies have been pro-
posed to foster ToM skills during conversional interventions, especially consider-
ing older children. One is the think-aloud method, in which students express their
thoughts while reading stories or observing others, thereby fostering the compre-
hension of others” mental states (Beck & McKeown, 2006). Another strategy to fos-
ter ToM skills is role-playing (Jha & Sharma, 2020): by acting out real or fictional
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scenarios, adolescents may practice recognizing emotions, non-verbal cues, and
the perspectives of all characters involved, skills that become increasingly impor-
tant as their social worlds grow more complex.

THE PRESENT STUDY

This study, conducted in collaboration with the University of Trieste, Department
of Life Sciences, is part of a broader project named “ABC Model” promoted by
ABC (Associazione per i Bambini Chirurgici del Burlo), the association connected
to the Children’s Hospital Burlo Garofolo, Surgery Department, in Trieste. The
ultimate goal of the dedicated project “A scuola con ABC: educazione e formazi-
one alla cultura del volontariato e dell’inclusione” (At School With ABC: Education
and Training in the Culture of Volunteering and Inclusion) was the promotion of
school inclusion and diversity, in order to contribute to the development of aware-
ness in young citizens. Indeed, as outlined in the Introduction, research indicates
that conversational activities centered on themes of diversity, otherness, and inclu-
sion not only help reduce exclusionary dynamics toward classmates perceived as
“different” (e.g., due to ethnic background, chronic illness, or hospitalization),
but also foster the development of students” ToM skills. Promoting interventions
that frame diversity as a resource and actively engage students in socio-cognitive
processes is therefore essential within the school context. To pursue the goal of
this project, we conducted a study that considered the effects of a conversational
approach intervention on ToM development. This focus is relevant during pre-
adolescents and adolescents (Blakemore, 2008; Crone & Dahl, 2012; Hughes, 2011),
given the limited number of studies that investigated the effectiveness of school-
based training programs aimed at fostering ToM, especially in middle school.
The aim of the present study was to assess the effectiveness of an intervention in
promoting ToM in middle school students. In doing so, the study examined two
groups of students attending middle school: an intervention group and a passive
control group. Three training sessions led by a researcher from the association
were conducted with the intervention group. These sessions included the presen-
tation and reading of stories, videos, discussions, and comparisons regarding vari-
ous issues. The topics were selected with consideration for the fact that the target
cohort had experienced limited social interactions due to COVID-19 restrictions
over the previous two years (Deolmi & Pisani, 2020; Sabato et al., 2021). The inter-
vention consisted of conversational activities focused on understanding others’
mental states and individual differences, including discussions around the expe-
riences of hospitalized children, reflections on videos and excerpts, role-playing
exercises exploring the themes of otherness and inclusion, and activities aimed
at fostering altruism and promoting the value of volunteering. Evaluation of the
effectiveness of the intervention was conducted using three different types of ToM
tests before the three intervention training sessions (pre-test) and afterwards (post-
test). A verbal reasoning test was used as a control variable to compare the groups
at pre-test, as a good knowledge of the Italian language was essential for under-
standing the interventions delivered in the classroom by the researcher. Overall,
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numerous studies suggest that ToM abilities continue to develop through middle
childhood, adolescence, and into adulthood (Dumontheil et al., 2010, Weimer
etal., 2017). From a developmental perspective, adolescence is viewed as a critical
period during which ToM interventions are both needed and potentially highly
effective. Theoretically, ToM can be seen as a developing capacity with impor-
tant milestones emerging during pre-adolescence and adolescence. This stage is
marked by rapid cognitive growth (e.g., executive functions), emotional devel-
opment, and increasing social complexity. Unlike earlier childhood, however,
this developmental surge coincides with heightened sensation seeking and still-
maturing self-regulation, a combination that can increase risk-taking behaviors,
especially in peer contexts (Chein et al., 2011; Romeo, 2013). Moreover, adoles-
cents are particularly sensitive to peer judgment, often experiencing challenges in
interpersonal relationships and a heightened sense of exclusion. In light of these
developmental features, we designed activities that focused on perspective-tak-
ing, dialogic interaction, and small-group reasoning, with the goal of supporting
students’ cognitive, emotional, and social skills. Previous literature testifies the
effectiveness of such approaches in promoting ToM in this age group (Bianco et al.,
2016; Ornaghi et al., 2014). The hypothesis of the present study was that greater
gains in ToM skills would be observed in the intervention group than in the con-
trol group at the post-test. Specifically, we hypothesized that the students would
demonstrate improvement from pre-test to post-test in the levels of ToM assessed
by the False Belief and Faux Pas Tests, that is, in the aspects that are more related to
socio-cognitive components (Meinhardt-Injac et al., 2018). We did not expect any
improvement in the Eyes Test in light of the fact that we did not propose activities
related to the socio-perceptual aspects of ToM (Meinhardt-Injiac et al., 2020).

MATERIALS AND METHODS

PARTICIPANTS

Before conducting the study, a power analysis using G*Power (Faul et al., 2007)
was performed to determine the minimum number of participants required.
Assuming the use of an independent sample t-test, hypothesizing a medium
difference between the groups, with a critical alpha of .05, power of 0.80, and
a group allocation ratio of 0.25, the power analysis recommended recruiting
200 participants. We then used a regional database to randomly contact school
principals and teachers to present the project and propose the planned activi-
ties. Upon receiving approval from both the principals and the teachers, and in
accordance with the procedures outlined in the Declaration of Helsinki and the
guidelines of the Italian Association of Psychology, written informed consent was
obtained from participants” parents or legal guardians. Participation was volun-
tary, with school involvement based on the decision of the principal and teach-
ers, and student participation contingent on parental consent. In addition, verbal
assent was sought from the students before their participation in the activities. A
total of 233 participants were contacted. Nonetheless, 11 were excluded for the
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following reasons: three were absent during the pre- and post-test evaluation,
six were absent on two or more meetings, and two had a neurodevelopmental
disorder that specifically affects their theory of mind. Therefore, 222 participants
(Mg = 12.28, SD, = 0.73, females = 115, males = 107) attending middle schools
in Trieste took part in the study. Participants” school classes were randomized
in two groups: an intervention group (classes = 12; n = 170, M,,, = 12.38 years,
SD,,. = 0.80; females = 83, males = 87) and a passive control group (classes = 3;
n =52, M, = 11.98 years, SD,,, = 0.24, females = 32, males = 20). The students
attended public schools located in the same city in northeastern Italy. Each class
was supervised by a different teacher, who had been instructed prior to the start
of the project to continue with their usual teaching activities. In the Italian school
system, the middle school curriculum is standardized nationwide and defined by
the Ministry of Education.

PROCEDURES

The study was structured into three phases: a pre-test phase, an intervention
phase for the intervention group, and a post-test phase (Figure 1). All assessments
and intervention sessions were conducted by the same researcher, who is also a
licensed professional psychologist. Both the assessments and the intervention took
place during school hours in the spring term, at times scheduled in coordination
with the classroom teacher. All activities were carried out in the students’ regular
classroom, where they typically attend their lessons.

The pre-test evaluation lasted approximately 45 minutes and was conducted col-
lectively in every classroom. The tests were presented in an abbreviated version
due to time constraints. The researcher read the instructions of each test aloud
and invited students to ask any questions before beginning. To minimize peer
influence and conformity effects, students were instructed to complete the tests in
silence, and seating was arranged to discourage interaction or copying. All partici-
pants completed paper-and-pencil assessments measuring verbal reasoning and
ToM abilities (i.e., the Faux Pas Test, the False Belief Test, and the Eyes Test; see the
Appendix for item examples). One week later, the intervention group began the
program, which consisted of three one-hour sessions held once a week (a total of
three hours of intervention). The control group did not take part in the interven-
tion and continued with regular school schedule, participating only in the two
evaluation phases (i.e., pre-test and post-test assessments). Two weeks after the
third (final) intervention session, the post-test evaluation was administered col-
lectively and lasted approximately 35 minutes. It included the same ToM measures
used in the pre-test (the verbal reasoning test was not readministered).

INTERVENTION

The intervention consisted of three training sessions led by a researcher, featuring
engaging activities centered around three main themes: (1) diversity and hospi-
talization, (2) otherness and inclusion, and (3) altruism and volunteering. In the
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INTERVENTION GROUP
PRE-TEST (one hour per session, once a week) POST-TEST

ASSESSMENT ASSESSMENT
(45 minutes) SESSION 1 SESSION 2 SESSION 3 (30 minutes)

Diversity and hospitalization Otherness and inclusion Altruism and volunteering

Measures: Perspective-taking activities on | Reflection on other’s Strategies to enhance altruism Measures:
+  Verbal reasoning diversity and hospitalization. perspectives and inclusion and volunteering. *  Faux-Pas test

* Reading stories by strategies. ¢ Guided reflection on

-Pas test s : . lse Beliefs test
Ealux Basi' is - hospitalized children; * Videos and stories about inclusiveness and . Ea Set etle Sies
aiseibeletsites * Guided questions and social exclusion; volunteering; yestes

Eyes test open discussion on + Role-play activities to Key takeaways from
diversity. foster perspective-taking. previous sessions.

PASSIVE CONTROL GROUP
Regular school activities

A A
ONE-WEEK TWO-WEEKS

FIGURE 1. Overview of the study design, including the assessment phases and the structure of
the three-session intervention program.

first session, following a brief self-introduction, the researcher presented the work
of the ABC Association, an organization that supports children undergoing long-
term hospital care and their parents. The session continued with the reading of a
series of first-person stories written by hospitalized children. After each story, the
class paused to reflect on the protagonists’ thoughts, feelings, and everyday chal-
lenges (e.g., keeping up with schoolwork, coping with physical barriers). Guided
questions encouraged students to compare their own daily experiences with those
of the children in the stories and to infer the mental states behind their behaviors.
The session concluded with an open discussion, during which students shared
their reflections, and the researcher helped them make explicit connections to per-
spective-taking in everyday life.

In the second session, the activities focused on recognizing otherness and trans-
forming understanding into inclusive actions. Students were shown short videos
and read excerpts that illustrated social exclusion related to disability or medical
conditions. They then participated in two role-play scenarios: one set in a pedi-
atric ward and the other in a classroom (for an example see the Appendix). Each
student was assigned a scripted role (e.g., patient, classmate, nurse, teacher) and
engaged in interactive activities under the researcher’s supervision. After the role-
play, the researcher facilitated a debriefing session, emphasizing how recognizing
another person’s perspective helps to understand not only what someone does,
but why they do it, by reflecting on their mental states. As a group, students then
brainstormed practical strategies to make school, sports, and recreational settings
more inclusive.

In the final session, the researcher introduced practical ways to turn perspective-
taking into inclusive behaviors, with a particular emphasis on altruism and vol-
unteering. Students began by reviewing key insights from the previous sessions
and were then invited to consider how acts of altruism could help address the
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everyday difficulties faced by hospitalized children. This reflection took place
individually, supported by guiding questions from the researcher, and was fol-
lowed by a class discussion in which students shared their ideas for supporting
peers in similar situations. To underscore the conceptual link between altruism
and the act of giving, each participant was provided with an object (e.g., a canvas
tote bag) to personalize as part of the final activity. This creative task was designed
not only to symbolize altruistic behavior, but also to offer a visual and tangible
representation of the value of their own diversity and individuality, thereby deep-
ening the students’ engagement with the themes of uniqueness and inclusion.

To close the intervention, the researcher provided a summary of the three ses-
sions, highlighting the key points and reinforcing the message that understanding
others” mental states can lead to meaningful and inclusive behaviors.

MEASURES

Verbal Reasoning Test. A reduced version of the Verbal Reasoning Test from the
battery of Primary Mental Abilities (PMA;, see Thurstone, 1962), was used to test
students’ lexical skills and vocabulary. The test comprised 25-word items, each
asking the student to identify the respective synonym among five proposed alter-
natives. The score was represented by the total number of correct answers (1 point
for each correct answer and 0 points for each incorrect answer). The minimum
possible score was 0 points and the maximum score obtainable is 25 points. The
Verbal Reasoning Test was employed to evaluate potential differences between the
intervention and passive control groups at pre-test. The reliability for the task was
good in the present study (McDonald’s omega, w = 0.81).

Faux Pas Test. The Faux Pas Test (Stone et al., 1998) was used in its Italian version
(adapted by Liverta-Sempio et al., 2005), with 3 out of 10 faux pas presented in the
version for adults. Each item consists of a series of social gaffes that occur when
someone says something they should not have said (Gregory et al., 2002). Under-
standing a faux pas requires at least two distinct mental state representations,
making it an advanced ToM task (Li et al., 2013; Shamay-Tsoory et al., 2010): (1) a
cognitive ToM representation of the speaker’s belief (i.e., the speaker’s unaware-
ness that the remark was inappropriate); and (2) an affective ToM representation
of the listener’s emotional state, as the listener feels insulted or hurt (Stone et al.,
2003). The test consists of three stories. The questions which follow these stories
are designed to determine whether the pupils correctly identified the presence of
social error. For each story, participants first answered a screening question asking
whether a faux pas had occurred. If they failed to detect it, the story received a
score of 0. If they detected it, they proceeded to five follow-up questions probing
their understanding of why the remark was inappropriate, the speaker’s beliefs,
and the listener’s feelings. Five of these six questions were scored (1 = correct,
0 = incorrect), yielding a maximum of 5 points per story and a total score ranging
from 0 to 15 across the three stories. The reliability observed in the present study
for the task was good (McDonald’s omega, w = 0.94).
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False Belief Test. The False Belief Test (Confalonieri, 2009) was used to investi-
gate the ability to ascribe beliefs, a fundamental aspect of ToM. Stories are read
aloud one at a time, and then time is allowed for students to individually answer
questions that investigate second- and third-order beliefs. Each question requir-
ing a right or wrong answer is always followed by a justification question which
asks for an explanation of the given answer to make the steps in mental reasoning
explicit. We selected two stories (one for second order and one for the third) out of
six proposed in the original task. One point was awarded for each correct answer.
Scores ranged from 0 to 4 points for the first story and from 0 to 5 points for the
second. The scores from both stories were then summed to obtain a total score
ranging from 0 to 9 points. The reliability observed in the present study for the task
was good (McDonald’s omega, w = 0.89).

The Eyes Test. The Eyes Test was the final test to be administered (Baron-Cohen
et al., 2001; Bolte, 2005; Serafin & Surian, 2004). This test, whose complete name
is Reading the Mind in the Eyes Test, assesses the ability to attribute complex
mental states (such as an emotion) in adults and adolescents (Baron-Cohen et al.,
2001). Students are asked to carefully observe 15 photographs of gazes on a screen
for three seconds, and to indicate the term that best describes the gaze, choos-
ing among four possible alternatives. They are awarded 1 point for each correct
answer and 0 points for each incorrect answer. The minimum score is 0 points, and
the maximum obtainable score is 15 points. The reliability for the task in the pres-
ent study was scarce (McDonald’s omega, w = 0.35).

RESULTS

Data analysis was conducted using R statistical software. The data were analyzed
for 222 participants (i.e., 170 participants in the intervention group and 52 in the
passive control group). However, prior to the analysis, one student was excluded
due to outlier performance on the PMA test and the corresponding data point was
removed using listwise deletion. Multiple imputation was used to handle missing
data, employing the predictive mean matching method to replace missing values
with plausible estimates. Five imputed datasets were generated and used to obtain
pooled regression estimates (see Van Buuren & Groothuis-Oudshoorn, 2011). In
order to assess the improvements in pupils” ToM skills, comparisons were made
between the intervention and control groups by calculating pre-post differences
for each variable score. Table 1 shows the descriptive statistics for each group
and each instrument used in the two phases of assessment (pre-test and post-test
assessments).

PRE-TEST ANALYSIS

To assess the potential non-independence of observations due to classroom-level
clustering, we calculated intraclass correlation coefficients (ICCs) for all depen-
dent variables. ICCs ranged from 0.061 to 0.086, indicating a modest clustering
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TABLE 1. Descriptive Statistics for the Two Groups, Including Raw Scores and Gain Scores for the Variables

Considered in the Study

Intervention group

Passive control group

Min- Min-

Variables n M SD Max Sk. Ku. SE n M SD Max Sk. Ku. SE

Raw scores

PMA 169 17.04 3.08 7-23 -0.58 0.25 0.24 52 16.52 3.32 9-23 -0.31 -0.65 0.46

Faux Pas 170 7.09 3.62 0-14 -0.21 -0.84 0.28 52 8.04 3.42 0-14 -0.66 0.01 0.47
Test (T1)

False Beliefs 170 724 1.61 2-9 -0.84 0.28 0.12 52 7.35 1.47 2-9 -1.00 1.43 0.20
Test (T1)

EyesTest (T1) 170 7.45 2.22 3-13 0.20 -0.40 0.17 52 6.90 2.05 4-11 0.23 -1.01 0.28

Faux Pas 170 7.29 4.11 0-15 -0.16 -1.08 0.32 52 8.06 3.37 0-14 -0.67 0.08 0.47
Test (T2)

False Beliefs 170 759 1.68 09 -1.55 2.82 0.13 52 7.33 150 2-9 -0.89 1.01 0.21
Test (T2)

EyesTest (T2) 170 7.18 2.23 2-13 -0.18 -0.55 0.17 52 6.87 1.99 4-11 0.28 -0.86 0.28

Gain scores

Faux PasTest 170 0.19 3.19 -9-8 -0.34 0.59 0.24 52 0.02 0.31 -1-1 0.45 6.95 0.04

False Beliefs 170 035 1.60 —-4-5 0.29 0.64 0.12 52 -0.02 037 -1-1 -0.23 4.12 0.05
Test

Eyes Test 170 -0.27 2.42 —-6-7 0.06 0.42 0.19 52 -0.04 0.34 -1-1 -0.64 5.19 0.05

Note. M = mean, SD = standard deviation, Min-Max = minimum and maximum score; Sk. = skewness, Ku. = kurtosis, SE = standard

error.

effect. For this reason, we proceeded with the analyses without employing mul-
tilevel modeling to account for the nested structure of the data. In order to assess
whether significant differences existed between the two groups at pre-test, Welch'’s
test was used. With unequal sample sizes, Student’s t-test can inflate Type I error
in the presence of heteroscedasticity. Welch's test controls this risk and yields com-
parable power when variances are equal (Delacre et al., 2017; Ruxton, 2006). Spe-
cifically, each measure (i.e., PMA, Faux Pas, False Beliefs, Eyes Test) was set as the
dependent variable and the group factor (i.e., intervention and control group) was
set as the independent variable. Hedges’s ¢* was used to report effect sizes because
it appears to be a better estimator in the case of violation of the assumption of
homoscedasticity of variances (Delacre et al., 2021). In the following analyses, we
also report the differences in group means, calculated by subtracting the control
group mean from the intervention group mean (i.e., referenced as M, ..vention - control)-

The results showed that the two groups at pre-test did not differ from each other
in the PMA, F(1,79.93) = 1.019, p = .316, Hedges’s g* = 0.17, M, =0.52;

intervention — control ~

in the Faux Pas Test, F(1, 88.80) = 2.956, p = .089, Hedges’s g* = 0.26, M,

intervention —

-0.95; in the False Beliefs Test, F(1,91.98) = 0.217, p = .642, Hedges’s g* = 0.07,

control —
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M, ervention - control = —0-11; and in the Eyes Test, F(1, 90.75) = 2.683, p = .105, Hedges’s

g* =025 M, = 0.55. There were no statistically significant differences

intervention — control ~

in gender distribution between the groups, x*(1) = 2.094, p = .148.

POST-TEST ANALYSIS

In order to assess the gain at post-test compared with pre-test scores, we calculated
the gains for each variable (GAIN = post-test — pre-test). This analytical strategy
is commonly used in developmental age training studies (Alloway et al., 2013;
Brehmer et al., 2012; Cuder et al., 2022). We then conducted Welch’s tests by plac-
ing relative gains on each measure as the dependent variable and on the group
factor as the independent variable.

For the Faux Pas Test, the gain analysis of the two groups conducted by Welch'’s
test showed that the intervention group did not differ statistically from the control
group, F(1, 179.2) = 0.496, p = 482, Hedges’s g* = 0.06, M, ..vention - contro = 0-17. This
result indicates that the children, following the intervention, did not improve their
understanding of mental states assessed with this instrument.

For the False Belief Test, Welch’s test showed that the intervention group
showed higher gains than the control group F(1, 211.79) = 7.827, p = .005, Hedges's
¥ =0.26, M, .ervention - controt = 0-37. This result indicates an improvement in the ability
to attribute and understand another person’s beliefs and intentions following the
intervention.

For the Eyes Test, the gain analysis of the two groups conducted by Welch’s test
showed that the intervention group did not statistically differ from the control
group, F(1,188.99) = 1.469, p = .227, Hedges’s g* = 0.11, M, .rvention - controt = 0-23. This

indicates that subjects in the intervention group did not improve their ability to
attribute emotions to others by gaze expression.

DISCUSSION

The present study is part of a project promoted by ABC Association which aims
to raise awareness of diversity and school inclusion. As mentioned in previous
sections, extant literature shows that ToM plays a significant role in individual
development, particularly in the context of social interactions among students
(Caputi et al., 2012; Ronchi et al., 2020). This study, conducted in collaboration
with the University of Trieste, Department of Life Sciences, evaluated the effects of
an intervention program conducted with middle school students through a con-
versational approach concerning inclusion of hospitalized children.

Specifically, we expected that the intervention would improve the performance
in two different socio-cognitive measures of ToM, i.e., the Faux Pas Test and False
Belief Test. The results showed that, in the False Belief Test, the intervention group
obtained statistically significant higher gains than the control group. Thus, stu-
dents who took part in the intervention showed an improvement in their ability to
attribute and understand another person’s beliefs and intentions, compared with
students belonging to the control group, who did not take part in the training
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sessions. This result aligns with previous evidence showing the effectiveness of
conversational interventions in promoting socio-cognitive components of ToM
(Bianco et al., 2015; Caputi et al., 2021; Hofmann et al., 2016). However, we did not
find statistically significant differences in the gains of the two groups in the Faux
Pas Test. One likely reason is the reduced sensitivity of the abbreviated, three-item
version of the Faux Pas Test that we employed, which may have masked more
subtle post-intervention gains. This finding must also be interpreted in light of the
well-known difficulty of measuring ToM with different instruments. Numerous
studies have shown that commonly used ToM tasks are often only weakly corre-
lated with one another (e.g., Warnell & Redcay, 2019), suggesting that they capture
distinct facets of an inherently complex construct. Consistent with this view, we
observed a modest pre-test correlation between the False Belief and the Faux Pas
Test in our study (r = .24, p < .01). This supports the idea that improvement in one
facet of ToM does not necessarily entail improvement in another. Future research
should replicate our findings and examine more closely which specific aspects of
ToM are most likely to improve through conversational interventions.

No statistically significant group differences were found on the Eyes Test. This
may be due to the fact that the intervention did not explicitly target the decoding of
mental states from non-verbal cues; such skill is also shaped by factors like personal
experience, empathy, and sensitivity to social dynamics (Serafin & Surian, 2004). In
addition, the Eyes Test itself shows relatively low internal consistency (Baron-Cohen
et al., 2001; Dehning et al., 2012), which may have reduced its ability to detect subtle
gains. Indeed, recent studies show psychometric limitations of this test. In a meta-
analysis, Kittel and colleagues (2021) reported modest internal consistency and a
weak factorial structure, suggesting that the Eyes Test operates more as a measure of
emotion perception rather than ToM. Similarly, Higgins and colleagues (2022) rec-
ommend exercising caution when using the Eyes Test as a measure of ToM, citing its
poor psychometric properties and the low inter-item correlations observed in their
study. More recently, Higgins and colleagues (2024) found that the majority of stud-
ies employing the Eyes Test did not report evidence of construct validity, and when
such evidence was provided, it often failed to meet accepted psychometric stan-
dards, raising concerns about the interpretability and validity of the resulting scores.

In conclusion, the results of the present study suggest that an intervention stim-
ulating reflection on the inclusion of hospitalized children, including perspec-
tive-taking activities, teaching strategies to foster altruism, may enhance certain
(socio-cognitive) components of ToM in middle school students, particularly their
ability to understand intentions and attribute mental states to others. However, the
findings were less conclusive for the Faux Pas Test and the Eyes Test, suggesting
that future studies should consider carrying out a higher number of intervention
sessions and employing more reliable assessment tools. These results partially align
with previous training studies conducted with typically developing school-aged
populations and provide preliminary evidence of effectiveness in an age group that
remains relatively underrepresented in the literature (Lecce, Bianco, et al., 2014;
Valle et al., 2016).
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LIMITATIONS

The present study is characterized by some limitations. First, the intervention
design was limited by the use of a passive control group. In intervention research,
simply belonging to an intervention group can influence outcomes due to fac-
tors such as increased attention from teachers and researchers, the novelty of the
activities, and greater engagement. To address this, future studies may yield more
robust conclusions by including an active control group engaged in activities that
are theoretically and procedurally unrelated to ToM. This would help minimize
the effects of mere exposure to an intervention and allow for a clearer attribution
of any observed changes to the specific contents of the intervention.

Another limitation is the use of abbreviated versions of the ToM tasks. Indeed,
school timetables allowed only brief pre- and post-test session, a common con-
straint in middle school. As a result, we administered shortened forms of ToM
tasks that may have reduced their reliability and sensitivity to change. Future
studies should allow longer assessments to employ full versions or alternative,
well-validated measures that capture ToM more comprehensively.

In addition, it would be desirable to recruit a bigger sample in order to allow the
comparison of the trajectories of subgroups of students, such as those who show
low vs. high initial levels of ToM, also investigating gender as potential modera-
tor. Nonetheless, due to time constraints and the ethical requirement to eventu-
ally offer the training to the passive control group, increasing the sample size of
the control group was not feasible. This resulted in two groups of unequal size
and contributed to the observed different variability in age and outcome mea-
sures between the groups. Although we conducted a power analysis to support
our design and used statistical methods that do not assume equal variances, future
studies should aim for a more balanced design to improve the reliability and gen-
eralizability of between-group comparisons.

Another limitation concerns the randomization of participants at the class level
rather than individually across the two intervention groups. Although partici-
pants in our study did not differ in terms of the variables considered, geographic
location, or school curriculum, class membership may have introduced biases that
limit the generalizability of the findings. Future studies should aim to randomize
participants at the individual level and account for potential confounding vari-
ables (e.g., teachers’ experience, specific curriculum content delivered between
pre- and post-test) to enhance the robustness and validity of the results.

Additionally, the present study did not include a follow-up evaluation phase
to assess whether the gains were maintained over time. Therefore, future studies
could introduce a third timepoint, a few months later, so that any further improve-
ment and long-term effectiveness of the intervention could be investigated. This
would also be very useful for investigating the possible far transfer effects, such
as the effect of increased ToM skills on inclusion behaviors (observable and mea-
surable during within social interactions among students at school). Addition-
ally, social skills, which are a direct indicator of social inclusion, could also be
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investigated, as they reflect an individual’s ability to interact effectively with oth-
ers and adapt to group social dynamics (Eisenberg & Lennon, 1983).

CONSTRAINTS TO GENERALIZABILITY

The generalizability of our findings is limited by some characteristics of the sample
and study design. First, all participants were early adolescents attending public
lower-secondary schools. As intervention effects can vary by developmental stage,
outcomes may differ in primary, upper-secondary, or private-school settings, mak-
ing replication across different age groups and school types essential. Second, all
schools were located in a single region in northeastern Italy. Given the country’s
considerable socio-economic and cultural diversity, the present findings should be
tested in other national and international contexts. Although both the intervention
and outcome measures are grounded in established theoretical frameworks, suc-
cessful replication will require cultural adaptation of materials and careful atten-
tion to implementation fidelity. Third, the intervention consisted of only three
one-hour sessions. A higher number or longer sessions may produce different
effects, and the long-term sustainability of these gains should be further tested.
Finally, data collection took place shortly after the lifting of COVID-19 restric-
tions, when students were still affected by the pandemic’s impact on their social
and emotional development (Doz et al., 2023). For these reasons, future research
should replicate the study across a range of geographical areas, developmental
stages, intervention intensities, and post-pandemic contexts to assess the robust-
ness and broader applicability of the results.

FUTURE DIRECTIONS

Despite its limitations, the study has strengths and innovative elements. First of
all, we selected a sample of middle school students, a population that remains
underexplored in the literature on interventions targeting ToM. Furthermore, the
use of multiple instruments to assess ToM equally strengthens this study. While
previous interventional studies have mostly used only one instrument to assess
ToM (Warnell & Redcay, 2019), we decided to use more than one instrument to
capture potential improvements in both socio-perceptual and socio-cognitive
components of ToM. This allowed for more comprehensive and nuanced assess-
ment of students’ ToM abilities.

The study points to several directions for future perspective on ToM interven-
tions. First of all, one relevant aspect to explore, given the digital era we live in, is
how the understanding of mental states and the ability to identify relevant social
information may be modulated in the context of online interactions. Furthermore,
with regard to the conversational approach used during the intervention (which
involved interaction between the researcher and students, and among peers), future
studies could further explore the mechanisms underlying its effectiveness, as well
as the potential role of moderating factors. For instance, the identity of the conver-
sational partner (e.g., adult, peer, or group) may influence the extent to which the
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conversational approach is effective in increasing ToM skills. Finally, it would be
worth implementing teacher-mediated interventions focused on school diversity
and inclusion, equipping educators with practical tools to effectively address stu-
dents’ needs and challenges, while also fostering ToM abilities and helping to move
beyond stereotypical views (Valle et al., 2016).
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APPENDIX: EXAMPLES OF TASKS

ROLE-PLAYING ACTIVITY EXAMPLE

One of the role-playing activities proposed to students involved simulating a
typical day in the life of a hospitalized child. During the activity, students were
assigned specific roles and acted out a realistic scenario, recreating common inter-
actions and dynamics within a hospital setting. In the simulation, one student
played the role of the patient, while another acted as the parent, offering emotional
support and accompaniment. Two additional students took on the roles of health
care professionals (i.e., a doctor and a nurse) responsible for checking the patient’s
condition, identifying medical needs, and determining appropriate treatments.
Finally, two more students played volunteers from the association, who provided
recreational and playful activities to help make the patient’s stay more enjoyable
and engaging. This activity aimed to promote empathetic understanding of the
challenges faced by hospitalized children, encouraging students to reflect on the
importance of emotional support, quality medical care, and initiatives that foster
the overall well-being of young patients.
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EXAMPLE OF A FAUX PAS TASK

One day, Tommaso was having lunch at a restaurant when he accidentally spilled
some coffee on the floor. “I'll bring you another coffee right away,” said the waiter,
and walked away. Meanwhile, Fabrizio, another customer, was standing in line at
the cashier to pay the bill. Tommaso approached Fabrizio and said, “There is some
coffee on the table as well, could you clean it up, please?”

Has anyone said something they shouldn’t have or something inappropriate?
[]Yes []No

If you marked Yes: answer all the following question.

If you marked No: skip to the last two questions.

Who said something they shouldn’t have or something inappropriate?

Why shouldn’t they have said it, or why was it inappropriate?

Why do you think they said it?

Does Tommaso know that Fabrizio is a customer?

What do you think Fabrizio felt?

In the story, why is Fabrizio near the cashier?

What did Tommaso spill?

EXAMPLE OF A FALSE BELIEF TASK
The pencils:

¢ Alberto and Benedetta are drawing with colored pencils.

¢ Alberto puts his pencils away in a desk drawer and goes to the kitchen to get
something to drink.

¢ Benedetta moves the colored pencils from the desk drawer to a cupboard.

* As Alberto is returning, he sees Benedetta moving the colored pencils. Bene-
detta does not see Alberto.

¢ At this point, Alberto walks in and says he wants to get his colored pencils.

Questions:

1. Where does Benedetta think Alberto will look for the pencils?
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2. Why does Benedetta think this?

597

3. Alberto does not want Benedetta to know that he saw her move the pencils. So
where will Alberto go to retrieve his colored pencils?

4. Why?
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