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Abstract

The learning of theory of mind (ToM) skills is considered essential to guarantee good
adaptive performance in the social context since it allows people to attribute mental states to
themselves and others, and thus be able to predict the behavior of others. The aim of the
present study was to analyze the performance of ToM tasks and the understanding of mental
verbs contextualized in stories with typically developing children. A sample of 41 children
aged between 3 and 5 years was used with a descriptive methodology. Results show that ToM
level 3 was the one with the lowest levels of achievement. In relation to the test that evaluated
the understanding of mental verbs, the lowest results were obtained in the one that referred
to the verb to know. Results found suggest that mental verbs referring to desires first learned
before beliefs, as well as that the levels of information defended by the ToM model of Howlin
et al. (1999) are not sequenced in levels of complexity.
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Resumen
El aprendizaje de habilidades de la teoria de la mente (ToM) se considera fundamental para
garantizar un buen desempefio adaptativo en el contexto social dado que permite a las
personas atribuir estados mentales a si mismas y a otras, y asi poder predecir el
comportamiento de los demas. El objetivo del presente estudio consistié en analizar el
desempefio en las tareas de ToM y en la comprensidn de verbos mentalistas contextualizados
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en historias en nifios con desarrollo normativo. Se utilizé una muestra de 41 nifios con edades
comprendidas entre 3y 5 afios con una metodologia descriptiva. Los resultados muestran que
el nivel 3 de ToM fue el que obtuvo menores niveles de logro. En relacion con la prueba que
evaluaba la comprension de verbos mentalistas, los resultados mas bajos se obtuvieron en
aquella que hacia referencia al verbo saber. Los resultados encontrados sugieren que se
aprenden primero verbos mentales referidos a deseos antes que a creencias, asi como que los
niveles de informacién defendidos por el modelo de ToM de Howlin et al. (1999) no
parecerian estar secuenciados en niveles de complejidad.

Palabras clave: teoria de la mente; verbos mentalistas; desarrollo tipico; primera infancia

Resumo

A aprendizagem das habilidades de teoria da mente (ToM) é considerada fundamental para
garantir um bom desempenho adaptativo no contexto social, pois permite as pessoas atribuir
estados mentais a si mesmas e aos outros, e assim prever o comportamento das pessoas. O
objetivo do presente estudo foi analisar o desempenho nas tarefas de ToM e na compreenséo
de verbos metacognitivos contextualizados em historias em criangas com desenvolvimento
normativo. Uma amostra de 41 criangas de 3 a 5 anos foi utilizada com uma metodologia
descritiva. Os resultados mostram que o nivel 3 de ToM foi 0 que teve os menores niveis de
acertos. Em relacdo ao teste que avaliou a compreensdo dos verbos metacognitivos, 0s
resultados mais baixos foram obtidos no teste que se referia ao verbo saber. Os resultados
encontrados sugerem que os verbos mentais referentes aos desejos sdo aprendidos primeiro
antes das crencas, e que os niveis de informacéo defendidos pelo modelo ToM de Howlin et
al. (1999) ndo parecem estar em sequéncia de niveis de complexidade.

Palavras-chave: teoria da mente; verbos metacognitivos; desenvolvimento tipico; primeira
infancia
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The theory of mind (ToM) involves the complex human ability to understand and
predict the behavior of others (Tirapu-Ustarroz et al., 2007). This ability allows the individual
to attribute mental states (emotions, thoughts, beliefs, desires, and intentions) to another
person and thus be able to predict their behavior, helping them to adapt to the environment.
The skills involved in ToM allow for adaptive performance at a social level since
understanding what another individual thinks or feels, as well as understanding lying,
deception or persuasion, makes it possible to regulate interactions with others (Barreto et al.,
2018; Bartsch & London, 2000; Camacho, 2005; Ding et al., 2015).

Howlin et al. (1999) outlined a ToM model with five levels of knowledge with the
aim of ordering the tasks according to their complexity and developing an assessment and
training protocol that would follow the natural order that occurs during the evolutionary
development of a child. The first level, called simple visual perspective-taking, refers to the
fact that different people can observe different things. The second level, complex visual
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perspective-taking, implies that two subjects may be observing the same object and still have
a different point of view since each person observes it from his or her own place. The third
level refers to the principle "seeing leads to knowing", which denotes the fact that individuals
only know what they have had a direct or indirect experience with; while the fourth level,
true beliefs, consists, of being able to understand that other individuals may have beliefs that
are the result of their previous experience, and thus make predictions based on the beliefs
they have. Finally, the fifth level, false beliefs, involves predicting what another person is
going to do, knowing that the knowledge that person has about reality is false, which requires
the recognition that other individuals may have beliefs that differ from their own and from
reality itself (Ziv et al., 2015).

Regarding empirical evidence on the progression of these skills, some authors have
found that at the age of 3 years typically developing children have already acquired the first
level of simple visual perspective (Gjerde et al., 1986; Poulin-Dubois et al., 2007), but not
the second level, which would not be reached until the age of 4 (Bigelow & Dugas, 2008;
Flavell, 1978; Masangkay et al., 1974). As for the third and fourth levels, there seems to be
some agreement that they tend to emerge between the ages of 3 and 4 (Baron-Cohen, 2001,
Pratt & Bryan, 1990; Wellman & Liu, 2004). On the other hand, some studies suggest that
the fifth level develops between the ages of 4 and 6 (Astington & Gopnick, 1991; Wellman
et al., 2001; Wimmer & Perner, 1983), although some authors have identified it before the
age of 4 (He et al., 2011; Onishi & Baillargeon, 2005). Moreover, success in tasks involving
false second-order beliefs is reported later, between 6 and 7 years of age (Jingxin et al., 2006;
Perner & Wimmer, 1985). Wellman and Liu (2004) tested an evolutionary sequence of
mental state understandings suggesting that the understanding of diverse desires precedes the
understanding of diverse beliefs, and that diverse belief understanding precedes knowledge
judgments, while false belief understanding is further along in the sequence.

The empirical study on the ontogenetic development of ToM in humans has also
revealed that its evolution occurs concurrently with other socio-cognitive skills such as social
problem solving, the understanding of emotions and social situations, among others
(Longobardi et al., 2016); particularly, it has been reported that the linguistic skills of
typically and atypically developing children co-vary with the development of ToM,
specifically, with the execution of false belief tasks (Dunn & Brophy, 2005; Meins et al.,
2002; Milligan et al., 2007; Pyers & Senghas, 2009; Shatz et al., 1983; Tager-Flusberg &
Joseph, 2005).

These language skills include, among others, the production and understanding of
terms that refer to behavior that is not directly observable, generically referred to as Mental
State Language (MSL) or psychological lexicon, which may be emotional (i.e., be happy, in
love, hateful), volitional (i.e., trying, deciding, be capable), cognitive (i.e., to understand,
believe, remember) or moral (i.e., being bad, sorry, forgiving) (Baron-Cohen, 2001;
BermUdez-Jaimes & Escobar-Melo, 2014; Howard, 2012; Longobardi et al., 2015; Resches
etal., 2010; Rollo & Sulla, 2016).

For Antonietti et al. (2006), MSL is considered as meta-representational expressions,
if in order to understand them (as well as to use them correctly) individuals must enact the
representational attitude implied by such verbs (e.g., to remember, to expect, to hope, to wish,
etc.) and the content of the representational state (e.g., whatever is remembered, expected, or
wished for). In turn, Nelson (2005) proposes that it is through language that children engage
in social practices, conversational exchanges, make-believe play, and other interactions that
foster their ability to link overt behaviors with mental states that are inaccessible to the child's
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direct observation. Along the same lines, Olson et al. (2006) assert that language fulfills a
mediating function through syntactic, semantic, and pragmatic mechanisms developed
through different experiences that allow the child to separate the propositional content of an
utterance (i.e., that which is said) from its illocutionary force, which depends on the state of
mind of the speaker. In other words, to discover the tacit inferences implied in conversation,
the child must learn to identify the mental states that underlie words, which is why it is crucial
to understand how the use of mental terms is learned.

Although it has been widely reported that language skills play a key role in the
development of ToM, it is not yet clear which dimension can explain this relationship. To
address this issue, performance in first- and second-order false belief tasks (Perner &
Wimmer, 1985) has traditionally been assumed as the operational definition of ToM, in
which the individual must make inferences about an agent's behavior based on erroneous
beliefs that this agent may have (Longobardi et al., 2015). On the other hand, the use and
understanding of MSL has been operationalized through direct observation in naturalistic
conversations, standardized tests, or performance in linguistic skills tasks (Milligan et al.,
2007). Based on this, it has been demonstrated through correlational studies (e.g., de Villiers
& de Villiers, 2000; Hughes & Dunn, 1998; Schick et al., 2007), and exposure to different
types of training (e.g., Hale & Tager-Flusberg, 2003; Lohmann & Tomasello, 2003; Ornaghi
etal., 2011), that MSL development can predict false belief tasks performance; however, the
central problem lies in identifying the role played by different linguistic dimensions, such as
syntactic complexity, semantic development, receptive vocabulary, or general or specific
grammatical constructions, on false belief understanding (Farrar et al. , 2009).

Regarding the development of semantic-lexical skills, it has been shown that the
availability of terms to describe one's own and others' mental states is a necessary condition
for the development of initial ToM skills, the child's metarepresentational ability, and for
overcoming first and second order false belief tasks. (Bartsch & Wellman, 1995). It has been
found that, between the ages of 2 and 4 years, children initially use MSL as a conversational
device, and later as means to refer to mental states (Astington & Peskin, 2004; Grazzani &
Ornaghi, 2012; Shatz et al., 1983); similarly, evidence shows that children first use MSL to
refer to themselves (e.g., | want, | don't like, etc.) and later to refer to mental states of others
(e.g., you want, you like, etc.) (Hughes & Dunn, 1998). For example, Wellman and Johnson
(1979) evaluated the understanding of the terms remember and forget in children aged 3, 4,
5 and 7 years, finding that the first distinct understanding occurred around the age of 4, and
that there is a progression in this understanding from overt behavioral characteristics to an
understanding in terms of the agent’s internal states (Saracho, 2014).

Around 2 years of age, typically developing children begin to make natural and
everyday use of LEM about mental states related to volitions, (e.g., desires and preferences),
perceptions (e.g., seeing, feeling) and positive and negative emotions, first basic, and then
complex and social; by age 3 they begin to use a more complex LEM related to cognitions,
thoughts and beliefs (Farrar et al., 2009; Ornaghi et al., 2011). With children aged 8-10 years
old, Grazzani and Ornaghi (2012) found that the use and understanding of MSL and
metacognitive language successfully predicted performance on false-belief and emotion
comprehension tasks.
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In particular, mental terms related to desire and belief are similar as they imply
intentional states; however, their appearance do not occur simultaneously in children's
vocabulary. (Pascual et al., 2008). By their second year of life, children begin to use terms
that express desire (e.g., | want). These verbs precede terms concerning belief, which involve
talking about beliefs and thoughts, such as “I know”, “I think”, or “I forget”, which appear
in the vocabulary around the middle of the third year (Bartsch & Wellman, 1995; Ferres,
2003; Moore et al., 1994). The propositional attitude characteristic of both types of mental
terms indicates how a person relates to the world and portrays it; however, children do not
initially employ the terms in this sense, i.e., they do not use them to make genuine reference
to a mental state but tend to use them in a mechanical and stereotyped way, purely for
conversational purposes (Pascual et al., 2008).

In terms of syntactic complexity, various authors (de Villiers & de Villiers, 2000;
Peters et al., 2009; Schick et al., 2007) have posited that advanced syntax, specifically in
relation to the understanding and use of syntactic complements, is a prerequisite for ToM
development, since children need to think about mental states and the only way to do so is in
terms of linguistic complements that allow them to represent the mental state of others; e.g.,
by saying she thinks the ball is in the basket. In other words, these syntactic complements
allow the child to represent the world through the eyes of other people and compare his or
her own world with those representations. (Peters et al. 2009).

On the other hand, it has been proposed that children's exposure and participation in
conversational scenarios about mental states is a key factor for the understanding of their
own and others' mental processes, since speaking in MSL terms promotes the coordination
of different points of view about the same event, promotes reflection, and stimulates the
comparison between their own and others' mental states (Carpendale & Lewis, 2004; de
Rosnay & Hughes, 2006; Nelson, 2005). In fact, Nelson (2005) offers a theoretical proposal
in which conversations about mental states constitute the learning context in which ToM
skills are developed, as they allow the child to interact within a community of minds that
fosters reflection on one's own and others' mental states through shared social experiences.

In this regard, it has been reported that training in the use of complex syntactic
constructions in conversations, direct feedback, and additional explanations about mental
states, foster better performance in false belief tasks (Hale & Tager-Flusberg, 2003; Lohmann
& Tomasello, 2003; Ornaghi et al., 2011). For example, Lecce et al. (2014) and Bianco et al.
(2015) reported that the application of conversational scenario training programs based on
the use of MSL with 9- and 10-year-old children, generated positive effects on ToM
performance tasks; particularly, Bianco et al. (2015) found a beneficial effect of training in
the accuracy of attributions about mental states on ToM development. Both studies show that
conversational experience involving MSL may improve reasoning about mental states and
the understanding of social situations in middle school children.

Thus, MSL is progressively acquired, since it begins as a means for the child to
express his or her own needs through signaling, and later proceeds to intentional
communication. (Bartsch & Wellman, 1995; Bermudez-Jaimes & Escobar, 2014; Ferres,
2003). This type of communication implies that children begin to recognize that the others
have thoughts, emotions, and beliefs, which allow them to get what they want. According to
Resches et al. (2010), intentional communication, and the development of socio-cognitive
skills, become a primary factor in the learning of verbs. Consequently, the progressive
acquisition of oral language and the use of mentalistic terms are considered to have an impact
on ToM development (Bermldez-Jaimes & Escobar, 2014).
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The study presented here was aimed at analyzing, on one hand, the performance in
the five levels proposed by the ToM in a sample of children with normative development
and, on the other hand, the comprehension of mentalistic verbs that were presented in the
context of stories. This would allow us to determine whether there is a link between
knowledge of this type of verb and performance in ToM tasks. According to the reviewed
literature, it is hypothesized that the knowledge and comprehension of mentalistic verbs is
related to ToM task development.

Materials and Methods

Participants

The participants were 41 typically developing children aged 3 years, 3 months to 5
years, 9 months (n =5 for 3 years, n = 12 for 4 years and n = 24 for 5 years old), randomly
selected by convenience sampling. All participants were attending a private school in
Montevideo with a medium-high socioeconomic level. An informed consent form was
obtained from the parents prior to their participation, detailing the institutional framework,
the research objectives, the voluntary nature of their participation, the opportunity to
discontinue the study when they considered it appropriate, anonymity and confidentiality in
the handling of the data collected. Inclusion criteria required: (a) absence of developmental
alterations and learning difficulties as reported by parents and teachers, (b) following
instructions, and (c) absence of disruptive behaviors that could hinder the task.

Ethical considerations

This study is part of the Functional Approach to perspective-taking in typical
development and developmental disorders research line, whose project was approved by the
Ethics Committee of the Catholic University of Uruguay and complied with Decree 158/19
of the Executive Branch of Government, which regulates research involving human subjects
in Uruguay under legal procedures for the protection of the participants' identity.

Tools

Theory of mind

To evaluate the five ToM levels, we used the procedure described in Howlin et al.
(1999), translated by Montoya-Rodriguez and Molina Cobos (2016). The following materials
were necessary to carry out the tasks: a cardboard box (half painted green, half yellow), two
different color markers, three dolls, two cards with different drawings on both sides (i.e.,
car/cow, grandma/heart), a card with a clown, two small balls, an opaque glass and a basket.
The tasks were performed as detailed in table 1.
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Table 1
Detail of ToM assessment tasks structured in five levels (Howlin et al., 1999)
Level and Description Questions
task
1. Simple Each Participant (P) was shown a card that had a different  Self-perception: “If | set the
visual drawing on each side. We verified that P recognized both card like this, what can you
perspective-  drawings by asking him/her what they were. The card was  see?”
taking placed_ in such a way that one side was. seen by P Whlle th_e Perception of others: “What can
Experimenter (E) saw the other. With the card in this I see?”
position, the E asked questions. After that, the
Experimenter repositioned the card and repeated the
questions again.
2. Complex  To ensure that P knew the stimulus, E asked him what he  Self-perception: “If | place the
visual saw in the picture of a clown. E then placed the image image like this, when you look
perspective-  between the two persons (E and P) and asked questions. at it, is the clown upright or
taking upside down?”
Perception of others: “When |
look at the drawing, is the clown
upright or upside down?”
3. Seeing The participant was presented with a box and two different ~ Self-judgment test
leads to color markers. L
. Awareness question: “Do you
knowing < 1o
Self-judgment test. E: "We're going to play hide and seek. Know what marker I hid?
Now you're going to cover your eyes and I'm going to hide  justification question: “Why
one of the two markers.” While P had his eyes closed, E  do/don’t you know which
formulated his questions. marker I hid?”
Judgment of others test. The procedure was repeated, but Judgment of others test
this time it was P who hid the marker while E kept his eyes  5\vareness question: “Do I
closed. When P reported that he or she hid one of the | 1.1 marker you hid?”
markers, E asked his questions.
Justification question: “Why
do/don’t I know which marker
you hid?”
4. Predicting A cardboard box was used, simulating a house, with two  Awareness question: “Where
actions rooms of different colors (green and yellow), a male doll  does Pepe think the ball is?”
based on (Pepe) and two balls. E narrated the following story as he  Justification question: “Why?”
what the acted it out: “As you see, there is one ball in the green Action question: “Where is he

other person
knows

room and another in the yellow room. This morning, Pepe
(standing with his back to the house facing the participant
and the Experimenter), saw the ball in the yellow room,
but he did not go into the green room. So, he does not know
that there is a ball there”. After that, E asked questions.

going to look for the ball?”
Justification question: “Why?”
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Level and Description Questions
task
5. E depicted the following story using two dolls: "We're Awareness question: “Where
Understandi  going to play with two girls, Ana and Sally. Sally puts the does Sally think the ball is?”
ng False ball under the glass and goes to the garden. But Ana tricks Justification question: “Why
Beliefs her and when Sally leaves (E takes Sally out of the scene) s "
. ; does she think it's there?
she changes the ball and places it here in the basket. Now
Sally comes back." After that, E asked questions. Action question: “Where will

Sally look for the ball?”

Justification question: “Why
will she look there?”

Note. E: Experimenter; P: Participant.

Mentalistic verbs

On the other hand, mentalistic verbs were assessed by adapting the test proposed by
Antonietti, Liverta-Sempio and Marchetti (2006), which was based on the presentation of a
series of stories as specified in table 2. Adaptations were made by the first and third authors,
and involved reducing the number of stories, reducing the number of response options in
each story, as well as modifying the application method from written to oral.
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Table 2
Details of mentalistic verb understanding assessment tasks, adapted from Antonietti et al. (2006)
Mentalistic Description of the story told to the participant Question
verbs
1. John's dad enters the room and says: “It's time to go to bed. If “Does John know it's
Know/remem it's sunny tomorrow, we will go to the park™. In the morning, raining or does John
ber John gets out of bed, looks out the window, sees that it's raining, remember it's raining?”
and says: “Oh, no! Look, Dad! We're not going to the park
today”.
2. Mary goes to school. There is a new kid in the class. Mary asks  “Does Mary say the name
Say/forget him: “Hello, what's your name?” The boy says his name is of the new kid or does
Daniel. Mary and Daniel play together. When Mary arrives Mary forget what the new
home, she tells her father: “There was a new kid in my class kid's name is?”
today”. Her Dad asks: “That’s great! What is his name?” Mary
says: “Hum...” Mary could not tell her dad the name of the new
kid.
3. Lucy asks her mom if she can go to the park with her friends. “Does her mom doubt that
Doubt/know Her mom gives her permission but forbids her to eat ice cream Lucy has eaten ice cream
and candy because her tummy hurt all morning. When Lucy or does her mom know that
returns, her mom notices that she has a chocolate stain on her Lucy has eaten ice
shirt and, therefore, her mom thinks that Lucy has eaten an ice  cream?”
cream.
4. It's the last day of school. Paula's mom goes to pick her up from  “Does the mom remember
Remember/be  school and she thinks Paula is happy because vacation is about that Paula is happy or does
lieve to start. When Paula comes out, her mom sees that she is not the mom think Paula is
smiling and asks her what is wrong. Paula says she is happy happy?”
because vacation is about to start, but she is also sad because
she won't be seeing her classmates during vacation.
5. Martin's mom tells him that he can go out with his friends, but  “Does Martin know he was
Know/forget he must be home by six o'clock. Martin comes home later than  supposed to arrive at 6
his mom asked him to be home and she scolds him for o'clock or does Martin
disobeying. At first Martin says that he had not heard his mom forget he was supposed to
ask him to be home at six o'clock, but then Martin says that he arrive by 6?”
has disobeyed.
6 Sofia tells George a secret and asks him not to tell anyone. The “Does Sofia doubt that

Doubt/believe

next day at school, another classmate teases Sofia by telling her
that he knows all about her secret. Since Sofia only told George,
she claims that it was George who revealed her secret.

Jorge has told her secret or
does Sofia think Jorge has
told her secret?”

Note. The verb in italics of the pairs in the first column indicates the correct verb.

Procedure

The research was conducted during school hours at the children's educational
institution. Specifically, in a5 x 3 meter (160 sq. ft.) room with different amenities, such as
two chairs, a table, a photocopier, a board, and a library. For each of the tests, the
Experimenter was provided with a record sheet detailing the sequence of each task, as well
as the correct answers to each question.

The study lasted for two weeks during which each participant completed two
individual sessions. In the first 15-minute session, we evaluated the five ToM levels, while
in the second 10-minute session we evaluated the mentalistic verbs. Before starting,
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participants were informed that they could ask for a break or could return to class at any time,
although none of them requested it. Since this was an assessment, there were no corrections
or positive feedback presented to the participants' correct answers at any time. Nor were any
aids provided to facilitate the correction of the answers. Once the evaluation was completed,
the participant returned to his or her classroom and the experimenter repeated the procedure
with another participant.

Design
A cross-sectional descriptive design was used for this study. The variables of interest
to study were ToM skills and the understanding of mentalistic verbs.

Results

Theory of mind performance

The individual results may be consulted in table 3, while the distribution of the
performances, considering the participants' age per task, has been plotted in Figure 1 (it
should be clarified that to consider the correct answers in this figure, answers to justifications
were not considered). As shown, level 3 "seeing leads to knowing" in the “self” condition
obtained the worst results across the different age groups. Only three participants (P21, P26
and P37) managed to solve all the questions of all the levels correctly, and these participants
belonged to the 5-year age group. In terms of the age of the participants, 52.50 % of the 3-
year-old participants managed to solve the different tasks, while for the 4-year-old this
percentage was 59.38 % and 65.06 % for the 5-year-old.

10
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Table 3
Individual results of ToM levels
Level 3 Level 4 Level 5
Self-Judgment Judgment of others
. o o B 5 s 5 g 5 _ 5 s 5 _ 5
s T ® = g g g g g S g g 8 S 8
5 & & 32 = E £ E = g £ s = 3 =
S ® B R S B S B S B < b7 2 % < %
g 02 X = X = X = = X = =
3 years 1 "Yes, the red 1 "just | "Because he I (Points to | "Because she
1 and 3 | . | ! " | A C C C L | doesn't know
one because has to kick it where it is) o
months where it is
3 years " 1"Yes, "
2 and 3 C C | 1"yes, the red | because you | : Bgcause ther.? 1 (No I I (No response) | 1 (No response)
one o are jeans there response)
months have to say it
3 years " . " C "Because it's | "Because she
3 and 6 C C C ! NO’ Whlch one | | (No C C C ! JUSt.. C here." (Point to | doesn't know
did you hid? response) because " o
months the glass) where it is
3 years I (No
4 and 7 C C C C | C C C Cc C Cc C Cc
response)
months
3 years " " - "
1 (No | "Because he | "Because I (Points to | "Faster because
5 and 7 c ¢ ! I (No response) : response) : goes too fast" ! it's still." I where it is) ! it's still"
months
4 years " | "Because she
6 and5 C C | 1Uves theyellow Must ¢ c c c c c | doesn't know
one, just because. because s
months where it is
4 years | "Becaus_e he
7 and 5 c c | 1 "Yes. Th.? green | 1"Yes, cqrpe | knol\le_ it's c c | I (No response) | | Eecause she"s
one on, say it there" (in the going to cheat
months
green room)
1 (No verbal
response. Points
" to yellow room) " .
4 years " 1"Yes, you | "Because it's "
8 and 7 c C | onle \J(j:t lt)r::ezﬁge" know it. You | C c I here." (Points to | I lﬁfgc?lljts gjtr.].e
months ' just do" where it is) P
4 years " 1"Yes, | "Because he " )
9 and 8 o C | 1"Yes, ﬂ.].e red | because | am | has to get the | (No | 1 (No response) | : I_3ecause She..s
one " " response) going to cheat
months very smart ball
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4 years "
10 and 9 C C C I (No response) C | (No C I (No response) | I (No response) | ! Be(_:au_sl? she C
response) hid it
months
4 years 1 "In the yellow "
1 and10 C C | | (Noresponse)  C c | onebecauseit’s  C c c C c C "Because she
" left it there.
months yellow
4 years | (No | "Because | “Because | "Because it
12 and 10 C C respon - C you're not C 1 "Just because" C B C I (No response) C C
thought about it S does
months se) looking
4 years " " " s
13 and 10 c c I | Becau"se | I | Becau"se | I 1 "Because it’s thﬁ o c c o c
know know color of the grass
months
4 years "
14 and 10 C | | | "Just because" | ! Zzg.red C | "Just because" C C C Cc C C
months
4 years 1 "Because | | "Because | "Because he
15 and 10 (o} | C o C e C C | already went to C C C C
don't you don’t "
months the other room
4 years C "Because the
16 and 11 c c | | Becauss | c c c I (No response) c baI_I is here c c c 1 "But it WII.I. not
guessed (points to the be there
months
yellow room)
4 years | "Because there is " " -
17 adil C C | I I guessed” | | (No | a good place” | | "Because he I 1" don't know" I | "Because its
response) : hid in there. there
months (points to a shelf)
5 years | "Green because | "Because of
18 and 0 C C C C C C | it means "go" at | the traffic C C C C
months the traffic lights. light"
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Level 3 Level 4 Level 5
Judgment of
Self-Judgment g
others
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=3 L L = 2 = 2 = 2 = 2 = 2 = 2
'S > o S = 2 = 2 = o = 3 = S =
£ B R 3 2 3 2 B < 3 2 3 < 3
s g X 2 X 2 X = = < = =
| "Because
5 years No it's there" | "Because
19 and 1 C C | C C | I (No response)  respo (points to | she hid it | | "Because it's there"
month nse the green there"
room)
5 years | "Because | Points to a
20 and 1 C C | . C C C | "Because... " | corner of C C C o
peeked
month the room
5 years
21 and 2 C C C C C C C C C C C C C C
months
[
5 years . " . | "Because
2 ad3 C C | "l dontknow ~ 9OMt  1UAOMT oy ot knowt C imagine c c c c
kno know I
months " it
w
5 years " .
23 and 3 C C | I (No response) | ! (No I (No response) | No | 1l do?t | 1 "1 don't know"
response) response know
months
5 years " . | "Because
24 and4 C | | |"Because..”  C c c ITDERUCNES o helikeste  C c | 1"Because she has it"
istening "
months blue ball
1 "He's
5 years C "Because I (No I (No going
25 and 4 | | | 1 (No response) C you didn't C | "Just because”  respo C C to ask 1 (No response)
S response)
months hide it nse) Ana
for it"
5 years
26 and 4 Cc C C C C C C C Cc Cc C C Cc c
months
5 years | "Because there 1" don't
27 and 5 C | C C C C | is a ball in each C " C C C C
.. know
months one of them.
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5 years | (No | "Because | | "Because
28 and 5 C C respon - C C 1 "Just because" C " C 1 (No response) C C
thought about it he does
months se)
5 years | "Red, because
29 and 5 C C | it's my favorite C C C C C C C C C C
months color"
| "Because
" he tried to | "Because
5 years | "Because he go there but maybe she
I T - ot SR+ T " S By
months g y g " want to go someone placed 9
room - "
to the green it elsewhere.
room.
5 years " 1 "You don't " .
31 and 6 | C | : Becaus_e}hen ! | know why | 1"l don't know" | i dor'1't | 11 don't know" | 1"l don't know"
saw it " know
months not
5 years " . | "Because "
32 and7 c c | I I don't know" | | "l don't I 1"On his bed" | heputiton | | "Because she C c
know . " hid it
months his bed.
5 years 1"l don't
33 and 7 C C | 1"l guessed" | Know" Cc C C c C C C C
now!
months
5 years | "Because | : ilisecha}gse C "Because it's
34 and 8 Cc C | uessed” C C C C C favorite C C C here." (Point to
months g " the glass)"
color
5 years " 1"Yes, " | "Because
35  and8 C | | th;u iﬁcjsgﬁt'it.. | becauseyou I ?(f]%f,‘\’;e he ¢ you did c C C |
months 9 peeked" magic"
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Level 3 Level 4 Level 5
Judgment of
Self-Judgment g
others
= =) S =) S =y S S =y S s
S A N ge; = ° = ° = c = ° = c =
— — [<5] ] [<5] ] [<5) [ o [ [<) I3 o 1]
=3 [ [ = o = o = o = o = o = o
= & @ 2 = 3 = 3 = 3 = 3 = 3] =
£ o B = i 2 i = B < % = % < B
& < 4 S X S 4 S S b4 S 3
1 "She goes to a
5 years I (No | "Because she store to buy the
36 and 8 C C | 1 "1 don't know" | Cc C C | likes green a | ball and checks
response) "
months lot the green room
the ball was in."
5 years
37 and 8 C C C C C C C C C C C C C C
months
5 years " " | "Because
38  and8 c c [ c c Loﬁfcl(i“g@,! : Bi?:‘gze"f,here ! there is a c c c c
months ball"
5 years | "Because you 1"l | "Because it's | "Because
L don't straight in front that's where
39 and 9 o C | have it m"your kno C | of the green he thinks it C C C C
months hand " " P
w room. is
5 years "
0 ad9 C C | 1"l don'tknow”  C c oo Becael | . c c | c
months P
5 years | "Because of | "Because | "Because she
41 and 9 C C | 1" guessed" C C | " | he has to go C C S
the floor o wants to find it
months get it

Note. I: incorrect answer; C: correct answer.
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Figure 1
Distribution of ToM performance by task and age
Level 1: Simple visual perspective Level 2: Complex visual perspective
25 26
20 20
oy Performance 3 Performance
c 15 c 15
2 incorrect 8 incorrect
o 10 o 10
2 correct o correct
w s w s
0 0
3 4 5 3 4 5
Age (in years) Age (in years)
Level 3: Seeing leads to knowing - self Level 3: Seeing leads to knowing - other
25 25
20 20
oy Performance & Performance
g5 515
3 incorrect 3 incorrect
g 10 g10
L . correct fraggs correct
0 0
3 4 5 3 4 5
Age (in years) Age (in years)
Level 4: True beliefs - knowledge Level 4: True beliefs - action
25 25
>~20 >.20
8 Performance g Performance
515 ) o5 :
qg’_ 10 incorrect % 10 incorrect
II _ correct L‘E correct
5 5
0 0
3 4 5 3 4 5
Age (in years) Age (in years)
Level 5: False beliefs - knowledge Level 5: False beliefs - action
25 25
20 20
g Performance 3 Performance
g 15 g 15
3 incorrect 2 incorrect
g 10 s g 10 i
— — T
[ com T g correx
0 0

4 4
Age (in years) Age (in years)

Performance on understanding of mentalistic verbs

Table 4 shows the test data to evaluate the understanding of mentalistic verbs. The
results show that story 5 (know/forget) was the worst performer with only 10 correct answers.
In contrast, story 2 (say/forget) obtained the best results with 34 participants who managed
to answer correctly.
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Table 4

Evaluation results for mentalistic verb understanding

Participant

Story 1
(knows/rememb
ers)

Story 2
(says/forgets)

Story 3
(doubts/knows)

Story 4
(remembers/beli
eves)

Story 5
(knows/forget

s)

Story 6
(doubts/believ
es)

© 0 N O g~ WN B

B W W W WWWWwWwwwNDNDNRNDNDNMNNDNDNNDNNDMNNREPERRERRERRRERRERPRPRE
O © 00 N O Ul A WN P O O 0N P WNPEO OOWWNOOOOU DM WDNDREO

41

- —-— 000000 -0 -—-——-00-0-—0-00-00000-=-=-00-—-00-0--

(@]

— OO0 —-—00000000—-—0O0=—-—000000000000000000-00--—020

C

— 0O0O000 -0 —-—0O0—-—0O0—"—0000000000—-00000-0—-—00-0-20

- —— 00— = =0 =-=00—-—0—-—===00=-0—=—==—== === =0 === = = = — =

(@]

(@]

- ——0O0O—=-—00000000—-—0O0—-—-0000000-00000000-—0--—-—-0=-20

Correct
Totals

21/41

34/41

29/41

10/41

29/41

Note. I: incorrect answer; C: correct answer. The correct verb is indicated in italics.
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Considering the age of the participants, figure 2 shows that story 5 (know/forget)
obtained the worst results among participants aged 3 and 4 years, while for 5-year-old
participants it was story 3, although story 5 was the second story with the highest number of
incorrect answers.

Figure 2
Performance distribution of mentalistic verb understanding according to story and age
Story 1 (KNOW/remember) Story 2 (say/FORGET)
25 25
20 20
15 Performance E‘ 15 Performance
incorrect g incorrect
0 g 10
correct w correct
5
0 0
3 4 5 3 4 5
Age (in years) Age (in years)
Story 3 (DOUBT/know) Story 4 (remember/BELIEVE)
20 20
15 Performance E 15 Performance
incorrect “é_ incorrect
10 2 10
correct e correct
0 0
3 4 5 4
Age (in years) Age (in years)
Story 5 (KNOW/forget) Story 6 (doubt/BELIEVE)
25 25
20 20
15 Performance G:" 15 Performance
incorrect §_ incorrect
10 @ 10
correct w correct
5 5

.)
(<]

5 3 1 5

4 .
Age (in years) Age (in years)

Discussion

In view of the results obtained in the sample, it seems that the levels of information
advocated by the ToM model of Howlin et al. (1999) are not sequenced in levels of
complexity. While level 3 obtained two correct answers from 3-year-old participants, seven
correct answers from 4-year-old participants, and 21 correct answers from 5-year-old
participants, level 4 obtained 5, 14, and 27 correct answers from 3-, 4-, and 5-year-old
participants, respectively. In other words, more participants solved level 4 than level 3,
regardless of age. Also, a larger portion of 5-year-old participants managed to solve level 4
earlier than level 5 (27 vs. 33 participants). This data would be in line with the findings from
Montoya-Rodriguez and Molina Cobos (2016), who appeal to the suitability of attending to
the child's learning history, and the contingencies at work during task completion to explain
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performance at different levels, as opposed to classical theories advocating a universal
sequencing in stages of cognitive development such as those offered by Piaget (1972) or
Yeates and Selman (1989).

Likewise, the participants' difficulty in justifying their responses with respect to the
ToM levels is also noteworthy (see table 3). An example of this would be the elaboration of
causal explanations, where the most frequent answers were “just because” or the outright
failure to provide any answer at all. These results could be attributed to the fact that
participants either employ the expression for communication purposes, or they are in the
transition from using mental verbs for conversational purposes to making genuine mental
attributions. The response “just because” could indicate a sort of precursor to the use of
mental verbs related to desires, with a similar function to expressions such as “because | feel
like it”, which in turn resembles “want”, typical of this stage of development (Pascual et al.,
2008). It is also interesting to note that in the sequence proposed by Wellman and Liu (2004),
the understanding of desires as a mental state is the first point in their suggested progression
of ToM tasks, prior to knowledge and belief judgments.

The difficulties observed in participants to justify their responses could also suggest
an insufficient development of syntactic complementation structures (de Villiers, 2007;
Pascual et al., 2008). Subordinate sentences with complements have been shown to be
associated with the use frequency of desire and belief verbs referring to genuine mental states
(Pascual et al., 2008). Verbs of this type are often the main verb in complex phrases that have
subordinate sentences (called Complements) as their grammatical object (Astington & Baird,
2005). Additionally, mental verbs allow false sentences to be embedded in true sentences,
thus it is claimed that syntactic structure provides the necessary format for representing
beliefs as false. In other words, as long as syntax, barely developing by the age of four, does
not allow for the representation of false complements, the child will not be able to generate
symbolic representations sufficiently elaborated to overcome interpretations derived from
direct experience (de Villiers, 2007; Remmel & Peters, 2009), This seems to be reflected in
the justifications proposed by the participants of the present study.

Another characteristic that emerges from the data collected in table 3 is the difference
in results between the two questions for levels 4 and 5. While for the 3- and 4-year-olds it
was easier to answer correctly to “Where the character ‘thinks’ the object is” than to “Where
he will ‘look for’ it”, the opposite occurred in the 5-year-old group. A possible explanation
for what happens with the younger participants could be that the verb think is more difficult
to understand than the verb look for, perhaps because they are more familiar in their daily
lives with searching, which is an observable action, and not so much with thinking, which
requires inference and attribution of mental states. Although the differences between the
results of the two questions are not very striking, these findings show that the logical
relationship between knowing and acting in relation to what is known is not established at
the studied ages. Another example regarding the difficulty involved in the attribution of
mental states is presented in the results of the mentalistic verb stories (see table 4), where the
result of story 2 had the highest number of correct answers (34 out of 41). This is the only
story that involves the verb to say, which is not a mental term since to say or not to say
involves observable vocalization behavior. In other words, in this story a participant can
easily respond by ruling out a factual action (i.e., to say or not to say) and does not require
attributing mental states. Future studies could consider rephrasing the question in this story
with a mentalistic verb.
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On the other hand, the results show that mental verbs referring to desires are learned
first before beliefs, an aspect aligned with the sequencing of mental state understanding of
Wellman and Liu (2004) and Wellman et al. (2006).

From these results, a possible relationship between knowledge of mentalistic verbs
and performance on ToM tasks emerges. Note that ToM level 3, the one with the worst
results, refers to the verb to know, and it is on this verb that they had to respond in story 5 of
the mentalistic verb task. A further example of this relationship could be found in the
performance of participant 5, who responds incorrectly to most of the ToM levels, as well as
to the stories of the mentalistic verbs test. It becomes necessary, however, to broaden the
testing scenarios to analyze the strength of this relationship. Consistent with the latter, it is
worth noting that the three stories containing the verb to know provided different
performances in each of them. Among the possible explanations that account for these
differences in performance could be the contents of the different stories or the specific verb
pairing. To resolve this last issue, it should be analyzed whether solving stories that involve
contrasting the know/remember or doubt/know pairs would be more accessible than
contrasting know/forget.

Generally, these findings could be interpreted considering previous reports, according
to which representational competence in the use of mental verbs develops at a later age than
those involved in this sample. In fact, in the study by Olson et al. (2006), with participants
from 8 to 14 years of age, the most difficult verbs to master were to assume, doubt and
conclude, followed by to hypothesize, infer and remember, which is consistent with the
incorrect executions of the much younger participants in the present study, in verbs such as
to doubt, know, and believe, having similar characteristics of referential opacity between
them (Pascual et al., 2008). This would lead us to wonder about the potential limitations of
tools such as those used in this study for the evaluation of ToM in young children, since the
ability to put themselves in the other's place and respond based on what they or someone else
knows (as assessed in ToM level 3), will depend on the child's use and understanding of
MSL, among other things.

Limitations and future studies

The scope of this study is mainly descriptive. Its conclusions could be extended in
future studies that contemplate a wider age range, for greater performance variability, as well
as a larger sample number that would allow conducting robust statistical analyses of task
sequencing and difficulty. Future studies could also incorporate other variables to model the
relationship between ToM skills and mentalistic verb understanding (e.g., general linguistic
ability). On the other hand, it should not be ruled out that other factors inherent to the design
of the tasks (e.g., features of the characters and materials, formulation of the questions, etc.)
could explain performance differences, as well as the failure to counterbalance the
presentation sequence of either tool could have introduced an order bias.

Although these findings need to be confirmed with larger samples, the analysis
presented in this study could facilitate the adaptation of protocols for the design of
interventions aimed at developing ToM skills involving the understanding of mentalistic
verbs in children or groups with deficits, such as individuals with autism or developmental
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delay, as well as their strengthening within a typically developing population in non-clinical
contexts.
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