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ABSTRACT

The present study tested the longitudinal relations among children's theory of mind (ToM), sensitivity to criti-
cism, school engagement, and academic achievement. One hundred and twenty-one school-age typically
developing children completed a ToM task (understanding of faux pas), sensitivity to criticism task (emotional
reaction and motivation for improvement after critique, 30 months after ToM), and a language and mathematics
achievement test (twice, 40 months apart). Teachers assessed children's school engagement 40 months after ToM.
The results show that the scores on the Faux Pas Recognition Test predicted the children's motivation for
improvement and language and mathematics scores. In turn, motivation predicted school engagement, and
engagement predicted language and mathematics scores, even when the initial level of achievement was
controlled. A hypothesized sequential mediation was established among ToM, motivation, engagement, and
academic achievement. Overall, the present study emphasizes the importance of ToM development for children's
academic achievement and overall functioning in school.

1. Introduction

Theory of mind (ToM) is the ability to understand that all people
have mental states; it serves as a basis for making predictions about
people's possible behaviours in different situations (Wellman, Cross, &
Watson, 2001). Although ToM develops from early childhood (e.g.,
Baillargeon, 2004) and indeed, most research is devoted to children of
preschool age (Wellman et al., 2001), there are a growing number of
studies with school-aged participants (e.g., Goniiltas, Selcuk, Slaughter,
Hunter, & Ruffman, 2020; Lecce & Bianco, 2018). Since the initial
studies of ToM (Premack & Woodruff, 1978), it has been posited that
ToM plays a key role in children's development in social and cognitive
functioning, interactions with people, and learning. Indeed, several
studies have shown that children who understand that others have
minds score higher on measures of academic achievement (Blair &
Razza, 2007; Lockl, Ebert, & Weinert, 2017; Trentacosta & Izard, 2007).
Plausible mediators of the links between ToM and school achievement
have been proposed and tested, including social competence (Lecce,

* Corresponding author.

Caputi, Pagnin, & Banerjee, 2017), self-esteem (Bosacki, 2000), sensi-
tivity to criticism (Lecce, Caputi, & Hughes, 2011; Lecce, Caputi, &
Pagnin, 2014; Mizokawa, 2014), and patterns of children's reactions and
responses to failure and criticism (e.g., Smiley & Dweck, 1994). To build
on and extend this body of work, the present study analyses how ToM
may predict children's academic achievement directly or indirectly over
time. Specifically, in our investigation, we include two hypothetical
mediators of the relationship between ToM and academic achievement.
The first is children's sensitivity to criticism, and the second is school
engagement. Specifically, we predict that a higher level of ToM is
associated with higher sensitivity to criticism and school engagement,
which, in turn, predicts academic achievement. In what follows, we
provide an overview of the literature pertaining to the main variables of
interest and—at the end of this introduction—we propose a more gen-
eral, hypothetical model of their interrelations.
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1.1. ToM and academic achievement

The positive links between children's ToM and academic achieve-
ment are quite well established but not very strong (e.g., Blair & Razza,
2007; Ebert, 2020; Guajardo & Cartwright, 2016; Lecce et al., 2011;
Lecce, Bianco, & Hughes, 2021). Previous research has explored the
relations among false beliefs, emotion understanding or advanced ToM,
and academic achievement. Academic achievement has often been
explained in terms of language (e.g., test scores to show verbal ability,
reading, knowledge of letters, narrative comprehension, and phonemic
awareness) or mathematical competence measured by achievement tests
or teacher ratings.

Longitudinal studies have shown that from preschool years to middle
childhood, ToM proficiency may have consequences for academic and
social success (e.g., Astington & Pelletier, 2005; Blair & Razza, 2007;
Guajardo & Cartwright, 2016; Lecce et al., 2011; Lecce et al., 2017;
Lecce et al., 2021; Lecce, Caputi, & Pagnin, 2014; Lockl et al., 2017). The
predictive effect of ToM on children's language and mathematical abil-
ities has also been demonstrated (e.g., Astington & Pelletier, 2005; Dore,
Amendum, Golinkoff, & Hirsh-Pasek, 2018; Ebert, 2020; Florit, De Carli,
Giunti, & Mason, 2020; Lecce et al., 2021). The relations between ToM
and both types of academic achievement have been found to show
similar strength (Blair & Razza, 2007; Lockl et al., 2017; Smith, Dutcher,
Aksar, Talwar, & Bosacki, 2019; Trentacosta & Izard, 2007). Only in one
of the latest studies has it been demonstrated that the relation between
ToM and reading comprehension is significant, while the relation be-
tween ToM and mathematics skills is not (Lecce et al., 2021).

While the majority of previous studies used false belief tasks rather
than understanding of emotions as predictors of academic achievement,
there is some evidence that both abilities are similarly predictive for
academic achievement (e.g., Astington & Pelletier, 2005; Ebert, 2020;
Florit et al., 2020). Notably, controlling for possible confounds and
including various mediators and moderators (e.g., socioeconomic status,
gender, nonverbal abilities, working memory, or language abilities)
usually weakens but does not eliminate the relations between ToM and
academic achievement (Astington & Pelletier, 2005; Ebert, 2020; Lockl
et al., 2017).

1.2. Why do ToM and academic achievement relate to one another?

The research on the links between ToM and academic achievement
originates from two related but different perspectives on social cogni-
tion. The first perspective claims that metacognitive skills influence
children's social and behavioural conduct in school settings (e.g.,
Roebers, Krebs, & Roderer, 2014). Indeed, it has been observed that
higher ToM is needed for children to display metacognitive behaviours
(Meichenbaum & Biemiller, 1992), which, in turn, inform school
achievement (e.g., Dunlosky & Metcalfe, 2009; Schneider & Lockl,
2008). Children with advanced ToM were found to be better aware that
the mind has a limited capacity and therefore more eager to learn how to
use strategies to promote effective learning (Wellman, 2016).

The second perspective highlights the importance of the social
relationship between children and their teachers (Lockl et al., 2017).
ToM is considered a sociocognitive ability that helps children to better
understand their teachers' intentions and instructions (Astington &
Pelletier, 2005). Consequently, ToM allows children to exchange com-
plex ideas, thoughts, and beliefs — a process that may lead to the creation
of knowledge rather than a pure transmission of knowledge. Thus, more
effective communication and collaboration between children and their
teachers may enable the co-construction of knowledge. Moreover,
children's better understanding of the mental states of others might be
quite critical for establishing fruitful relations with their teachers and
might consequently strengthen students' possibilities for learning
(Davis, 2003; Garner & Waajid, 2008; Hamre & Pianta, 2001). Impor-
tantly, despite the growing interest in the aforementioned links (Lockl
et al,, 2017), to date, very few investigations have taken a more
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developmental approach concerning the relations between children's
ToM and later academic achievement. Thus, the current study attempts
to examine the second sociocognitive perspective by investigating the
relations between ToM development and children's understanding of
teachers' intentions, understood as sensitivity to teachers' criticism, over
time.

1.3. Teachers' criticism as a type of feedback

As Hattie and Timperley (2007) recognized, teachers' verbal feed-
back is a powerful predictor of students' learning and achievement. Its
impact can either be positive or negative depending on different factors,
including the type of feedback and how feedback is given, for instance,
with or without the provision of support or advice. Teachers criticize
students for their mistakes, insufficient progress, or lack of engagement
in learning (Hyland & Hyland, 2001; Ruiz-Primo & Li, 2013). Some
children might perceive this criticism as a personal attack on their sense
of self, and the criticism may thus be less effective than constructive
feedback related to tasks, processes, and regulations (Hattie & Timper-
ley, 2007).

The personal criticism of a child provides less detailed information
regarding the quality of the performed tasks and fewer hints regarding
how students should correct the tasks or develop their abilities. This type
of teacher critique may also jeopardize how a child views himself or
herself in terms of confidence and lead to a self-fulfilling prophecy
where students ultimately believe their teachers' expectations (Cutting
& Dunn, 2002).

Most researchers agree that studies that investigate different types of
feedback are insufficient to understand the determinants of its effec-
tiveness (Hattie & Timperley, 2007; Jonsson, Smith, & Geirsdottir,
2018). For instance, such studies need to be complemented by in-
vestigations of students' skills and characteristics within diverse learning
contexts because different characteristics of students and learning con-
texts can influence teachers' critiques (Hattie & Timperley, 2007;
Jonsson et al., 2018). To address such gaps in the literature, the present
study examines how individual differences in children's ToM skills may
predict how students react to teachers' feedback, which, in turn, may
relate to their academic skills.

1.4. ToM, sensitivity to criticism, and academic achievement

Within the context of the classroom, children's sensitivity to teachers'
criticism is defined as children's awareness of teachers' negative com-
ments about their work and their ability to manage these comments
(Lecce, Bianco, Devine, Hughes, & Banerjee, 2014). Young children who
better understand people's mental states and emotions may develop a
higher sensitivity to teachers' criticism (Cutting & Dunn, 2002; Dunn,
1995). The links among children's ToM, sensitivity to criticism and ac-
ademic achievement were initially observed in past studies that showed
that children who are better mind readers and are more sensitive to
criticism are also likely to better understand the intentions of teachers'
feedback and to use this feedback in an effective way, which positively
influences their academic achievement (Lecce et al., 2011; Lecce,
Caputi, & Pagnin, 2014). Importantly, the effect was observed when
ToM was measured a few years before sensitivity to criticism was
measured. This result shows the predictive role of ToM in reacting to a
teacher's critique.

Furthermore, Mizokawa (2014) suggested that a child's motivation
for improvement — making use of the critique — is an important element
of sensitivity to criticism. Thus, although Mizokawa's study did not
consider academic achievement, the general idea that underlies the
presented relations can be used to hypothesize that an understanding of
others and motivation for improvement after being criticized positively
impacts children's achievement. This explanation supports past evidence
that shows the association between academic achievement and moti-
vation (e.g., Boggiano & Pittman, 2010; Steinmayr & Spinath, 2009;
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Taylor et al., 2014) and the positive role of strong and supportive bonds
between students and teachers. Taken together, such factors might
indeed play important roles in children's learning processes and influ-
ence their motivation to learn (e.g., Curby, Rimm-Kaufman, & Ponitz,
2009; Davis, 2003; Mainhard, Oudman, Hornstra, Bosker, & Goetz,
2018). Moreover, ToM skills may have a meaningful impact on how
children interpret and react to teachers' (critical and constructive)
feedback (e.g., Krijgsman et al., 2019; Shell & Eisenberg, 1996; Tunstall
& Gipps, 1996). Therefore, in our study, we decided to analyse the re-
lations between ToM and academic achievement, with the motivation
for improvement after critique as one of the hypothesized mediators.
The second vital factor that seems to underlie the links between ToM and
academic achievement is students' school engagement.

1.5. Role of school engagement in links among ToM, sensitivity to
criticism, and academic achievement

Motivation is an intrinsic process that supports the process of
learning (Lee & Reeve, 2012). Therefore, the relation between motiva-
tional factors and academic achievement is mediated by behavioural
factors, e.g., engagement in learning (Green et al., 2012; Skinner,
Kindermann, & Furrer, 2009). Behavioural engagement represents stu-
dents' concentration on tasks, effort, and persistence while initiating and
sustaining educational activity (Furrer & Skinner, 2003; Skinner et al.,
2009; Skinner & Belmont, 1993). Moreover, while motivation is
considered an internal, subjective state, engagement is a set of objective
and quite easily observed behaviours that are directly important for
academic achievement (Wigfield et al., 2015).

Therefore, we include teachers' assessment of children's school
engagement as another factor to explore. School engagement can serve
as an indicator of motivation by taking into account the behavioural (e.
g., effort, persistence, and following the rules), emotional (e.g., interest
and boredom), and cognitive (e.g., going beyond the requirements, a
preference for challenge, and effort directed towards learning) compo-
nents of engagement (Fredricks, Blumenfeld, & Paris, 2004).

Accordingly, by building on past studies (e.g., Pinxten, Marsh, De
Fraine, Van Den Noortgate, & Van Damme, 2014), we propose that a
higher level of motivation for improvement after critique should be
related to a higher level of general school engagement. That is, we
predict that children who are more motivated are also more engaged in
learning (e.g., Pinxten et al., 2014). Furthermore, school engagement is
expected to be positively related to academic achievement. Our
assumption is supported by the results of other studies on the relations
between engagement and academic achievement and studies on ToM
and engagement (Bosacki, Moreira, Sitnik, Andrews, & Talwar, 2019;
Ladd & Dinella, 2009; Lecce et al., 2021).

The results of a longitudinal study on school engagement and aca-
demic achievement showed that early school engagement predicted
long-term scholastic growth. In particular, children who presented
higher behavioural and emotional engagement while learning in the
primary grades made greater academic progress than children who
presented lower levels of these forms of engagement (Ladd & Dinella,
2009). Similarly, Bosacki et al.'s (2019) study of ToM and school
engagement in early adolescence showed that high levels of ToM were
related to high levels of school engagement, particularly cognitive or
academic rather than emotional engagement.

Accordingly, research has shown that children who are proficient
mind readers are more sensitive to evaluations from others, including
critiques of their performance and behaviours, possibly due to their
increased sensitivity to teachers' feedback (Lecce et al., 2011; Lecce,
Caputi, & Pagnin, 2014). Therefore, to build on and extend past
research, we predict that children who have better development of
theory of mind are also more likely to understand their teachers' critique
and intentions and therefore will be more likely to have increased
motivation for improvement and school engagement and, consequently,
for academic achievement.
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1.6. The current study

The current study investigated the individual differences and longi-
tudinal relations among ToM, sensitivity to criticism, school engage-
ment, and academic achievement. It extended previous research in two
ways. First, we predicted that for academic achievement, not only
children's emotional state after critique but also their motivation for
improvement are important. Therefore, we posited that high levels of
theory of mind development, which help children to understand the aim
of their teachers' feedback (its role is to help the child), strengthen
children's motivation to learn (e.g., Heyder, Weidinger, Cimpian, &
Steinmayr, 2020; Rakoczy et al., 2019; Shin, Lee, & Seo, 2017).
Importantly, the longitudinal relations among ToM, motivation, and
academic achievement have not yet been studied in middle childhood.

The second contribution of the present study was the inclusion of the
analysis of children's engagement in learning. We used teachers' ratings
of school engagement and students' assessment of motivation for
improvement after critique. Such ratings are consistent with knowledge
about the intrinsic character of motivation and externally observed
engagement of students (Guo et al., 2016). The inclusion of teacher
ratings may help to better understand the relations between ToM and
academic achievement, especially because past research provides a
somewhat inconsistent and incomplete picture (Lecce et al., 2011;
Lecce, Caputi, & Pagnin, 2014; Mizokawa, 2014).

More specifically, the present study focused on the relations among
ToM and language and mathematics achievement, with sensitivity to
criticism and school engagement as hypothetical mediators of these
links. We included children's academic test scores instead of the teach-
ers' rating of academic achievement, as test scores form a more objective
non-biased measure than teachers' ratings of student behaviours and
abilities. Although past studies have suggested that teachers' ratings are
accurate overall (e.g., Coplan, Bullock, Archbell, & Bosacki, 2015; Jus-
sim, Eccles, & Madon, 1996; Smith et al., 2019), they can be additionally
shaped by teachers' personal biases and possible stereotypic perceptions
of the characteristics and abilities of their students (Quenneville,
Bosacki, & Talwar, 2021, March).

Fig. 1 presents a proposed model of the relations among the
variables.

2. Methods
2.1. Participants

The sample in this longitudinal study (three waves) initially con-
sisted of 156 typically developing children attending primary schools.
During the course of the study, 35 families dropped out; in most cases,
the families discontinued participation after the first wave, as the child
had moved to another city or school. Therefore, in this study, we ana-
lysed the data of 121 typically developing children attending primary
schools in Poland. None of the children had special educational needs.
Sixty-four girls (53%) and fifty-seven (47%) boys participated. At the
time of the first assessment, the children were 7.4 years old on average
(SD = 0.68, range 6.00-8.11) and were in the first or second grade
(children in Poland can start school at the age of 6 or 7 years depending
on their cognitive, social and emotional development and their parents'
decision).

The sample included children from all regions of Poland who
attended a random selection of schools and classes (which were drawn
from the Polish Educational Information System database). The parents
provided written consent for their children's participation, and the
children verbally agreed to take part in the study. All children who
participated in the study were ethnically Polish and were thus fluent in
the Polish language. None of the children had a diagnosis of special
educational needs or disability because developmental difficulties were
an exclusion criterion. Nine percent of mothers and 21% of fathers had
an education lower than high school. Twenty-seven percent of mothers
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Fig. 1. An assumed model of the relations among the main study variables.

and 32% of fathers had a high school education. More than half of the
children had parents with college or higher education levels (mothers:
64%, fathers: 47%). A similar number of the children lived in cities with
more than 100,000 inhabitants (34%), 20,000-100,000 inhabitants
(36%), or in small towns with up to 20,000 inhabitants (30%). Almost
all children who participated in the study were taught by women; there
was only one male teacher. The children attended 53 different class-
rooms, and there were between 19 and 25 students in most classes.
Because we were interested in obtaining a diverse population to the
greatest degree possible and we did not perform assessments at the class
level in this study, individual children from each classroom participated.
It was important to invite as many classrooms as possible with teachers
using diverse feedback and working with different educational methods
to increase results' variance.

2.2. Measures

2.2.1. Theory of mind

ToM was measured with the Faux Pas Recognition Test (FPRT,
Baron-Cohen, O'Riordan, Jones, Stone, & Plaisted, 1999), which has
previously been used among 7- to 11-year-olds. The FPRT consists of 10
stories with and 10 stories without faux pas, but in the current study, we
used 5 stories with faux pas and 5 stories without faux pas. We decided
to use half of the originally prepared stories to prevent fatigue among
participants and to assess a wide selection of tasks without repeating all
of them. The choice of the stories was made based on the results of a pilot
study conducted with another group of children in which we determined
the level of the stories' readability and difficulty to help to prevent the
floor and the ceiling effects in the main study. The stories were presented
in a random order. The task measures the ability to understand how two
characters commit social transgressions in that they behave in a way
that opposes social norms or standards. Moreover, it captures diverse
forms of mental-state reasoning and links between them, i.e., under-
standing of beliefs, emotions, and intentions of characters at the same
time. The task is also a good but rare example of a “naturalistic” measure
concerning everyday social situations and interpersonal relations, which
are important elements of functioning at school (Banerjee, Watling, &
Caputi, 2011).

The stories with faux pas involve a character in the story behaving
inappropriately, which confuses the other character; however, the
character who commits the faux pas does not realize that his or her
behavior is confusing. For example, in one story with faux pas, a girl
proudly presents a cake that she prepared for a guest; the guest states

that he loves cakes but adds that he does not like apple pies, but the cake
turns out to be an apple pie. The stories without faux pas do not contain
inappropriate behaviours, but the child still needs to properly assess the
situation. Based on past practice in other studies (Soderstrand &
Almkvist, 2012; Zalla, Sav, Stopin, Ahade, & Leboyer, 2009), we mixed
stories containing faux pas with those that did not contain faux pas to
achieve a higher level of variance, with each story followed by 4 ques-
tions (see Baron-Cohen et al., 1999). The content of all stories — with and
without faux pas — can be found in the article by Baron-Cohen et al.
(1999).

The reliability of the FPRT at the first assessment time was Cron-
bach's a = 0.75 for stories with faux pas and a = 0.67 for stories without
faux pas. This result is similar to the reliability of other ToM measures
(Hayward & Homer, 2017; Osterhaus, Koerber, & Sodian, 2016). The
children received one point for a story if they answered all the questions
in the story correctly; otherwise, they received 0 points. Therefore, the
participants could receive 0 to 10 points for the FPRT.

2.3. Sensitivity to criticism

Sensitivity to criticism was measured with four stories prepared in
accordance with Heyman, Dweck, and Cain (1992) and Mizokawa
(2014); the stories assessed emotional reaction to critique and the level
of motivation for improvement after critique using indirect methods
(playing with toys and/or listening to a story about some characters) and
children's declarations about characters' possible behaviours and feel-
ings. These stories concerned different tasks (one task each related to
language, math, science, and art). In each story, the character was
attempting to perform the task as well as he or she could but made a
mistake; the teacher noticed this mistake and criticized it indirectly (see
the Appendix for an example story).

Participants were asked to think about how they would feel and
behave in such a situation and to answer the following two questions: 1)
How do you think the character felt in this situation? (five possible
answers from 5 = he or she was very concerned and started to cry to 1 =
he or she was not concerned at all), which concerned emotional sensi-
tivity to critique; 2) After what the teacher said, do you think that the
child would correct her or his work to be faultless? (five possible an-
swers from 5 = s/he would definitely correct her or his work to 1 = s/he
would definitely not correct her or his work), which concerned the level
of motivation to correct mistakes after critique.

The children's responses about their emotional reaction after critique
were summarized; the same procedure was followed with responses that
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addressed the motivation for improvement. Therefore, the children
could score from 4 to 20 points for each dimension of sensitivity to
criticism. The reliability estimated on the matrix of the polychoric cor-
relations for the questions concerning emotional sensitivity was a =
0.74, and that for the motivation to correct mistakes was a = 0.83.

2.4. School engagement

School engagement was assessed by the children's teachers because
teacher reports have been found to provide the most comprehensive
observations of children's school behaviours. Moreover, teacher reports
are one of the most common ways of measuring school engagement
among students (Fredricks et al., 2004; Smith et al., 2019). Past studies
have shown that teachers' ratings are often more valid than students'
assessments, as students may be biased in their perceptions of them-
selves (Fredricks et al., 2004).

The questionnaire has 21 statements concerning the child's engage-
ment in learning, including items such as “He or she likes to go to
school”, “He or she always does her or his homework”, “He or she gives
up quickly”, “He or she tries to solve a task as long as he or she will
achieve a desired effect”, and “When he or she makes a mistake, he or
she tries to correct it as fast as he or she can”. Each statement was
assessed on a four-point Likert scale where 4 is yes, 3 is rather yes, 2 is
rather no, and 1 is no, with a few reversed items. The overall result was
treated as the child's general attitude towards school and learning. The
Cronbach's @ was 0.95.

2.5. Academic achievement

Achievement in mathematics was assessed with 9 tasks during the
first wave (o = 0.88; given the dichotomous or 0-1-2 scoring of the
items, internal consistency was estimated based on the matrix of poly-
choric correlations in psych package in R, Revelle, 2020) and 21 tasks
during the third wave (@ = 0.93). During each wave, the tasks were
consistent with the Polish curriculum. In the first wave, the test con-
sisted of simple tasks involving counting (addition and subtraction),
comparing numbers, classifying, and completing basic geometry
(recognizing figures). In the third wave, the tasks included more
advanced content, including multiplication, division, fractions, tasks
with text, geometry, and scales. For each correctly solved task, the
children received one point (for one task in the first wave, the children
could receive from 0 to 2 points — there were two questions to answer in
one task, for each one child could receive one point).

Achievement in the Polish language during the first wave was
assessed with 10 tasks (@ = 0.76; given the dichotomous scoring of the
items, internal consistency was estimated based on the matrix of tet-
rachoric correlations). The test was prepared according to the Polish
curriculum and included simple tasks that consisted of recognizing and
writing letters, reading short words, understanding short instructions,
and reading comprehension test. For each correctly solved task, the
children received one point. This test, which is a test of very basic lan-
guage abilities and is mostly passive, can be treated as an indicator of
general language abilities. During the third wave, language achievement
was assessed with 12 tasks (¢ = 0.88). The tasks focused on overall
language usage, understanding, grammar tasks, and a reading compre-
hension test and were prepared according to the Polish curriculum.

2.6. Procedure

The study was approved by the ethics committee of the [blinded]
(approval number 130-2016/2017). The parents gave written permis-
sion for their children to participate. The children completed the tasks
and the questionnaires individually in a quiet room at their schools. An
experienced educator or psychologist who had been trained to help with
the data collection was present when the children were performing the
activities for the study. The study started in November 2015 (T1). At this
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point, we measured ToM and language and math achievement. After 30
months, in May 2018, we measured sensitivity to criticism (emotions
and motivation after critique, T2), and after 10 more months (40 months
after T1), in March 2019, we assessed school engagement and reassessed
language and math achievement (T3). Students completed all the mea-
sures, except school engagement, which was assessed by students'
teachers.

2.7. Statistical analysis and addressing missing data

To examine the potential mediation effects, we proceeded with
sequential mediation in lavaan for R (Rosseel, 2012). Language and
math at Time 3 were regressed on Time 1 ToM and the relevant controls
(language T1 or math T1), Time 2 sensitivity to criticism and Time 3
teacher-assessed school engagement. We were particularly interested in
the sequential indirect effect: ToM — Sensitivity to criticism — School
engagement — Academic achievement.

Given the longitudinal design of our study, because of attrition, there
were some missing data. More specifically, there were 16 missing values
(13%) in the T3 language and math results. As the Little (1988) test
indicated that these values were missing completely at random (MCAR
test 2 = 53.88, df = 69, p = .91), we imputed the missing data using the
multiple imputation procedure (Enders, 2010). We also repeated all
analyses on a smaller subset of complete data, and the results were
almost exactly the same (see Supplementary Online Material - SOM
Tables S1 and S2).

3. Results

Table 1 presents the descriptive findings for the study's main vari-
ables, including the zero-order correlations.

ToM was unrelated to the initial results for language achievement
but positively related to achievement in math (r = 0.29) and quite
robustly associated with both language (r = 0.30) and math (r = 0.35) at
T3. The stability of language (r = 0.34) and math achievement (r = 0.32)
was mediocre — likely because of the relatively easy tests at T1 (as
illustrated by the negative skewness values and large grand mean) and
the long gap between measurements. Motivation for improvement was
positively related to students' initial ToM (r = 0.25) and their math
scores (r = 0.18) as well as student engagement as assessed by teachers
(r = 0.34) and math achievement at T3 (r = 0.19). Student engagement
was positively related to initial language achievement and T3 achieve-
ment in language and math. Overall, the correlations were moderate in
strength, yet their direction was consistent with our hypotheses. Finally,
due to the lack of correlations between emotional reaction to criticism
and the other variables, we did not further test these relations in the final
model.

To test for the potential mediation effects, we conducted a path
analysis with sequential mediation, where the FPRT scores served as a
predictor and motivation for improvement after critique (T2, the results
obtained 30 months after T1) and school engagement (T3, the results
obtained 40 months after T1) served as mediators of language and math
achievement at T3. In both cases, we controlled for math and language
achievement at T1. Fig. 2 presents the results of the analysis.

The T1 FPRT scores predicted motivation for improvement after 30
months (T2, p = 0.25) and academic achievement in math (§ = 0.24) and
language (f = 0.27) after 40 months (T3).

The motivation for improvement scores measured at T2 predicted
school engagement 10 months later (T3), with a robust effect size (p =
0.31). In turn, the school engagement scores predicted academic
achievement in math (p = 0.21) and language (p = 0.23) assessed at T3.
Both sequential indirect effects were statistically significant, albeit weak
in terms of effect size, § = 0.02 for language (95% confidence intervals:
0.002, 0.06) and p = 0.03 for math (95% CIL: 0.001, 0.09); thus, the
results showed partial mediation among ToM, motivation for improve-
ment, school engagement, and language and math achievement.
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Table 1

Descriptive statistics of the results.
Variables 1 2 3 4 5 6 7 8
Theory of Mind (FPRT) (1) 1 0.01 0.29 0.25 -0.11 0.17 0.30 0.35
Language T1 (2) 1 0.35 0.06 —0.04 0.24 0.34 0.32
Math T1 (3) 1 0.18 0.17 0.11 0.13 0.32
Motivation for Improvement (4) 1 -0.10 0.34 0.09 0.19
Emotional Reaction to Criticism (5) 1 —0.08 —0.09 -0.11
Engagement (6) 1 0.33 0.28
Language T3 (7) 1 0.63
Math T3 (8) 1
Minimum 0.00 1.00 2.00 7.00 6.00 42.00 2.00 3.00
Maximum 10.00 7.00 8.00 16.00 19.00 84.00 15.00 25.00
M 4.75 6.04 6.85 14.72 14.32 69.32 9.76 17.44
SD 211 1.03 1.33 1.58 2.33 10.73 2.81 5.02
Skewness 0.16 —2.22 -1.22 -1.61 —0.1.10 —0.55 —0.45 —0.49

Note. N = 121. Statistically significant correlations (p < .05) are bolded.

R2=.25

Motivation for
Improvement

Language

School 54x**

Engagement

1 wave (71) T 2+ WAve (12) T 3 WAVE (73)

Fig. 2. A model of the longitudinal relations among the main study variables.

4. Discussion

This study determined whether ToM, as measured by responses on
the FPRT (Baron-Cohen et al., 1999), predicted children's functioning at
school. Consistent with our predictions, we found that higher levels of
faux pas understanding predicted the children's motivation for
improvement after receiving the teacher's critiques and achievement in
math and language after 30 and 40 months, respectively.

Overall, the present study provides two meaningful contributions to
the literature on children's sociocognitive abilities and school func-
tioning. First, the present study supports previous results that showed
that ToM is an important ability not only for social relationships with
others (e.g., Kuhnert, Begeer, Fink, & de Rosnay, 2017; Ronchi, Bane-
rjee, & Lecce, 2020; Vonk, Jett, Tomeny, Mercer, & Cwikla, 2020) but
also for cognitive and academic development (Atkinson, Slade, Powell,
& Levy, 2017; Devine & Hughes, 2014; Lockl et al., 2017; Smith et al.,
2019). Although the social benefits of ToM have been demonstrated in
the past (e.g., Banerjee et al., 2011; Bosacki, 2000; Quenneville et al.,
2021, March), to date, only a few studies have explored the cognitive
advantages of ToM proficiency. Therefore, it seems reasonable to anal-
yse ToM development within the school context. Schools are places
where children spend much of their time, communicating, interacting
and building relationships with others—with both peers and teachers.
These diverse experiences are important for their understanding of
others' minds and different aspects of the world.

The second main contribution of our study is that the results show
that positive relations exist among ToM, motivation for improvement
after a teacher's critique, and academic achievement. Therefore, while
our findings reaffirm previous results (Lecce et al., 2011; Lecce, Caputi,
& Pagnin, 2014; Mizokawa, 2014), at the same time, they differ from
previous results in several elements.

First, building on past studies (Atkinson et al., 2017; Lockl et al.,
2017), we examined whether ToM predicted language and mathematics
academic achievement. Our results show a robust relation between
understanding ToM and academic achievement 40 months later. This
result indicates that it would be reasonable to examine the relations
between ToM and both logical reasoning and intelligence in more depth
as they underlie such achievement. To date, there are few studies on this
issue, but these existing studies show a relation between ToM and stu-
dent intelligence (e.g., Coyle, Elpers, Gonzalez, Freeman, & Baggio,
2018; Estes & Bartsch, 2017; Ibanez et al., 2013). Moreover, the corre-
lation between academic achievement and intelligence is also strong
(Kriegbaum, Becker, & Spinath, 2018).

Second, we analysed the relations between ToM and sensitivity to
criticism. Similar types of studies have shown that children who are
more sensitive to teachers' criticism also achieve higher academic scores
(Lecce et al., 2011; Lecce, Caputi, & Pagnin, 2014; Mizokawa, 2014). In
our model, we presented the level of motivation for improvement after
criticism without reporting the results of the children's emotional state
after criticism because these latter results were not correlated with the
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other variables.

Overall, our results indicate that children who better understand
their teachers' feedback as constructive and are motivated to improve
their mistakes, are also more likely to achieve higher academic scores.
However, this result may be in part due to the supportive relationship
and understanding children share with their teacher (e.g., Gasser,
Griitter, Buholzer, & Wettstein, 2018; Lazarides, Gaspard, & Dicke,
2019). In contrast, children's reactions to teachers' criticisms may also be
due to possibly conflictual, nonsupportive relationships with their
teachers and thus may damage a child's confidence and overall well-
being (e.g., Ruiz-Primo & Li, 2013). Although it is important to note
that our study did not test the strength of the emotional attachment
between children and their teachers, our results support previous find-
ings that show the importance of the relationship between a teacher and
a student for student achievement (Roorda, Koomen, Spilt, & Oort,
2011; Urache et al., 2020). Therefore, this study demonstrates the
important role of ToM in the teacher-student relationship, and sheds
new light on its multidimensionality and versatility within the school
context.

Third, our study adds a new element to the existing models. We
proposed that school engagement mediates the link between sensitivity
to criticism and academic achievement. We hypothesized that having
better development of theory of mind, and thus showing a better un-
derstanding of the real aim of critique, allows deeper school engagement
and different aspects of school attendance, which in turn have a positive
impact on academic achievement. Overall, we found that more devel-
oped ToM positively translates into an understanding of further pros-
pects and of higher and more complex aims of learning. Therefore, our
results show that understanding the intentions, hints and suggestions of
teachers may be important for children's engagement and motivation to
put more effort into learning.

Based on previous studies, it is clear that children can be motivated
by a variety of different factors, such as the value of the task (Pekrun &
Perry, 2014), teachers' feedback (Pekrun, Cusack, Murayama, Elliot, &
Thomas, 2014), academic self-concept and self-efficacy (Guay, Marsh, &
Boivin, 2003; Guo, Parker, Marsh, & Morin, 2015; Klassen & Usher,
2010), and school-related emotions (Pekrun, Lichtenfeld, Marsh, Mur-
ayama, & Goetz, 2017; Umarji et al., 2021). However, the role of ToM in
these relations should be further analysed, which could broaden the
understanding of the cognitive and emotional consequences of ToM.

4.1. Limitations

Although our research adds to the current discourse on the longitu-
dinal relations between ToM development and school functioning, some
limitations must be noted. One limitation is the modest reliability of the
FPRT instrument. Indeed, different analyses of other ToM measures
show rather questionable reliability, and it is difficult to identify the
most prominent reason for this effect (e.g., Osterhaus et al., 2016). We
emphasize that the modest reliability makes our estimates conservative,

Appendix A. Appendix

Sensitivity to criticism — art story

“During art class, children were preparing calendars for a new year.
Marta liked this task very much and she did a beautiful illustration
for every month by giving many attention to each of them. After she
finished her work, she wanted very much to show her calendar to her
teacher, but while she was walking towards the teacher, she noticed
that she prepared only 11 months - she forgot about April! The
teacher noticed that one month was missing and said, “Marta, look at
your work, you made a mistake. Obviously, the calendar cannot have
11 months! Such beautiful illustrations should not be wasted!”
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and future studies with larger samples might benefit from structural
equation modelling techniques that will eliminate measurement error.

Given the lack of well-developed, reliable, valid measures of chil-
dren's sensitivity to criticism (Heyman et al., 1992; Lecce et al., 2011;
Lecce, Caputi, & Pagnin, 2014), the measure used in the present study
requires further validation. The current measure was based on the
children's declarations about possible behaviours of a character in the
story and did not measure the children's direct behaviours and reactions.
However, the current measure assessed the young children's thinking
about others based on their own experiences and emotions (Howard,
2002; Wellman, Philips, & Rodriguez, 2000). Unfortunately, motivation
for improvement was assessed with only one question in each story. Yet,
the question was easy to understand and clear, and it has already been
used in a similar version in previous research with satisfactory effects
(Heyman et al., 1992; Mizokawa, 2014). In general, future studies would
benefit from a direct assessment of children's understanding of the
reasons for teachers' criticism.

Our sample size was relatively small, which made it impossible to use
more sophisticated analytical approaches (e.g., structural equation
modelling) or provide additional, exploratory analyses (e.g., on gender
differences). Moreover, our study did not include possible confounding
factors that may have influenced the results (e.g., IQ, working memory,
sociocultural factors such as family SES). Therefore, future studies
should include a higher number of participants and use more variables
in the model.

5. Conclusion

The current study reaffirms the important role that ToM plays in
grade school children's adaptive functioning. The results of our study
build on and extend past findings on the relations between ToM devel-
opment and children's mechanisms of learning in the school context.
These results also have practical implications. Theoretically, our study
supports past studies that have shown that actions aimed at ToM pro-
ficiency within the classroom, such as an increased use of psychological
or mentalizing language, are worth attention and implementation (e.g.,
Kloo & Perner, 2008; Lecce, Bianco, et al., 2014), even if ToM is only a
one of many potential elements of better functioning at school. Such
inclusion of mental state talk in the classroom may thus strengthen
children's development of ToM and may have a positive influence on
their social and cognitive functioning in school, which are important not
only for childhood but also for adolescence and, ultimately, adulthood.
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