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Abstract

In the national context, there is a lack of instruments to evaluate Theory of Mind, especially with studies of their psychometric
properties. This study aimed to investigate content validity evidence for the Theory of Mind Test for Children - TMEC. The
development steps, analysis by expert judges and verification of the applicability of the instrument in children aged between 4
and 06 years are described. The TMEC was organized into 4 subtests, following the tasks model described in the literature. Next,
5 judges investigated the clarity of the instructions, the registration form and the score, the level of difficulty of the items and
the need for changes. Items highlighted by the judges were reformulated, following the criterion of at least 80% agreement. The
applicability of the instrument in a group of six preschool children was verified, which indicated the need to reword a few items
for better understanding of the applicator and the child.

Keywords: Social cognition, psychological assessment, preschool children

Teste de Teoria da Mente para Criangas: Validade de Contetido

Resumo

No contexto nacional, hd uma escassez de instrumentos para avaliacido de Teoria da Mente, especialmente com estudos de suas
propriedades psicométricas. O presente estudo teve por objetivo investigar evidéncias de validade de contetido do Teste de
Teoria da Mente para Criancas — TMEC. Foram descritas as etapas de elaboragio, andlise por juizes especialistas e verifica¢do
da aplicabilidade do instrumento em criancas entre 4 ¢ 6 anos. O TMEC foi composto por quatro subtestes, seguindo o modelo
de tarefas ja descritas na literatura. Apos, cinco juizes investigaram a clareza das instru¢des, da forma de registro e pontuagao,
nivel de dificuldade dos itens e necessidade de mudancas. Foram reformulados itens conforme elencado pelos juizes, seguindo
o critério de pelo menos 80% de concordancia. Foi verificada a aplicabilidade do instrumento em um grupo de seis criangas
pré-escolares, que indicou necessidade de reformula¢Ges em poucos itens para melhor compreensio do aplicador e da ctrianca.
Palavras-chave: cognigao social, avaliagio psicologica, pré-escolares

Test de Teoria de la Mente para Nifios: Validez de Contenido
Resumen
En el contexto nacional existen pocos instrumentos para la evaluacion de Teorfa de la Mente, especialmente con estudios sobre las
propiedades psicométricas. Este trabajo tuvo como objetivo investigar evidencias de validez de contenido del Test de Teorfa de la
Mente para Nifios - TMEC. Se describen las etapas de elaboracion, analisis por jueces especialistas y se verifica también la aplicacion
del instrumento en nifios de entre 4 y 6 afios. El TMEC se compone de 4 sub-tests, siguiendo el modelo de las tareas descriptas en
la literatura. Después, cinco jueces investigaron la veracidad de las instrucciones, la forma de registro y puntuacion, el nivel de difi-
cultad de los ftems y la necesidad de cambio. Segin lo indicado por los jueces, algunos items se reformularon, siguiendo el criterio
de por lo menos 80% de concordancia. Se verific la aplicacion del instrumento en un grupo de seis nifios en edad pre-escolat,
indicando la necesidad de reformulacion en algunos items para la mejor comprension del aplicador y del nifio.
Palabras-clave: Cognicién social, evaluacién psicolégica, pre-escolares

Theory of Mind (ToM) refers to the ability to
comprehend mental states, such as thoughts, emo-
tions, beliefs, memories, and intentions. It includes the
realization that the behaviors of the individual result
from these implied mental states, although they are not
always compatible with reality and differ between indi-
viduals (Baron-Cohen, 1997).

Social interactions require ToM. This is a guide
for reciprocal social behavior, from interactions that
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require simpler communications to more sophisti-
cated behaviors such as empathy (Gamliel & Yirmiya,
2009). Therefore, ToM can be understood as a system
of inferences (Wellman, Cross, & Watson, 2001) that
allows the behavior of the other to be both compre-
hended and predicted (Astington & Barriault, 2001). In
healthy individuals, it is associated with gratitude (Frei-
tas et al., 2012) and pro-social motivation (Pavatini &
Souza, 2010).
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Theory of Mind develops early, especially between
3 and 5 years of age (Wellman et al., 2001). Its devel-
opment is strongly associated with language (Milligan,
Astington, & Dack, 2007) and inhibition (Carlson,
Moses, & Breton, 2002). Environmental variables are
also associated with ToM, such as the socioeconomic
level (Santana & Roazzi, 2000), size of the family and
number of siblings (Jenkins & Astington, 1996) and the
frequency with which terms referring to mental states
(e.g. to think, to feel) are used in the family setting
(Dunn et al., 1991).

There are cases of impairment in the develop-
ment of ToM, as observed in individuals with Autism
Spectrum Disorder (ASD; Baron-Cohen, Leslie, &
Frith, 1985), Schizophrenia (Briine, 2005) and Bipolar
Disorder (Kerr, Dunbar, & Bentall, 2003), among oth-
ers. Theory of Mind deficits present in these conditions
are associated with impairments in adaptive behavior.
In this way, it can be verified that ToM is necessary for
the individual to interact socially, making it possible to
establish more healthy and adapted relationships. Thus,
the relevance of its evaluation is observed not only in
identifying deficits, but also in understanding the devel-
opment of this ability and in planning interventions
that contribute to its promotion.

In the majority of studies, the assessment of ToM
is made from false-belief tasks (Osério et al,, 2011).
First developed by Wimmer and Perner (1983), these
tasks consist of a story in which the character has a
belief that is different to reality (false), with the nec-
essary information presented to the examinee so that
he/she can infer the mental state of the character or
his action based on his belief. Other tasks have been
developed based on this paradigm, as summarized in
Wellman and Liu (2004).

Currently, there is a greater understanding of the
assessment of ToM from a perspective regarding its
development (Osorio et al.,, 2011). A landmark study
was carried out by Wellman and Liu (2004) who con-
ducted a meta-analysis to compare the different types
of ToM tasks and to verify the performance of chil-
dren between 3 and 6 years of age in 7 tasks already
described in the literature. It was found that 95% of the
children responded correctly in the “diverse desires”
task, in which they judged that two people had different
desires about the same objects. Next, 84% responded
correctly in the “diverse beliefs” task, in which they had
to judge that two people had different beliefs without
knowing which was true or false. In the “knowledge
access” task, 73% of the children responded correctly

when they had to judge the knowledge of the other
based on what they saw and not on their own knowl-
edge. In addition, 59% of the children responded
correctly to the “contents false belief” task, where they
had to comprehend that the character had a belief that
did not correspond to reality. Similarly, 57% responded
correctly to the “explicit false belief” task, in which they
had to infer the behavior of the character knowing that
the person had a belief that was different from real-
ity. The most difficult tasks were “belief emotion” with
52% of correct responses, in which the children had
to judge the character’s emotion considering his false
belief, and “real-apparent emotion”, with 32% correct
responses, in which the children had to judge the emo-
tion experienced by the character when the character
wanted to demonstrate an emotion different from the
one he was actually feeling

It should be noted that there are tasks in which
different levels of ability are required. Considering this
perspective of the development of ToM, however,
with the aim of providing an intervention for children
with ASD, Howlin, Baron-Cohen and Hadwin (1999)
described 5 distinct levels of attribution of mental state
that progress according to the complexity. The first is
understanding simple visual perspective, in which the
child must understand that different people can see dif-
ferent objects and judge what the other can or cannot
see. The second level requires the child to have a com-
plex visual perspective, so as not only to judge what the
other sees, but how this is done, that is, how the other
can see the same object viewed by the child. At the third
level it is necessaty to understand the principle that see-
ing leads to knowledge, that is, people only know what
they can see directly or indirectly, similar to the knowl-
edge access task described by Wellman and Liu (2004).
On the fourth level, the child must predict the action of
the other based on the knowledge of this other, accord-
ing to the true belief. The fifth and last level refers to
false beliefs.

Due to the early development of ToM and the
ease that some individuals, in spite of the diagnosis of
ASD for example, presented in some tasks, researchers
developed complex tasks, presenting situations which
involve lying, sarcasm, pretense and gaffes, among oth-
ers (Baron-Cohen et al., 1999; Corcoran, Mercer, &
Frith, 1995; Happé, 1994). Brief stories are told and
questions are asked to see whether there is comprehen-
sion of the reality and whether the subject attributes
mental states to the characters. These are called “sec-
ond order” tasks, in which the objective is to verify
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whether the individual understands that it is possible to
have false beliefs about the beliefs of others (Astington,
Pelletier, & Homer, 2002).

Several studies have used the tasks analyzed by
Wellman and Liu (2004), including national adapta-
tions and versions (Maluf, Penna-Gallo, & Santos,
2011; Pavarini & Souza, 2010). However, a limitation
in the studies is related to the number of items used.
Wellman and Liu (2004) verified the level of difficulty
of the tasks with only one item in each. Wellman et
al. (2001) emphasize the need for a battery for the
evaluation of ToM, with multiple tasks to reduce the
chances of random errors, which is not possible with
only a single item.

Considering the importance of measuring ToM,
while identifying scarcity and problems in the instru-
ments to evaluate this construct, the Theory of Mind
Test for Children (Mecca & Dias, 2015) was created.
Thus, the aim of the present work is to present the con-
tent validity study performed for this instrument. To
date, no studies were found that reported evidence of
content validity for the ToM instrument in the national
context. In addition, little has been disclosed about the
investigation of this form of evidence in validity stud-
ies. According to the Standards for Educational and
Psychological Testing (AERA, APA, NCME, 2014),
content validity refers to the representativeness and
comprehensiveness of the items to evaluate the domain
that the test intends to evaluate.

Evidence of content validity should be present
in the development of an instrument, starting with the
choice of items and their importance for the domain
to be evaluated. An appropriate battery should con-
template items that exploit a broad, comprehensive
and representative range of the domain and thus col-
lect evidence about it (Primi, Muniz, & Nunes, 2009;
Urbina, 2007). The theoretical basis and analysis of
expert judges are examples of strategies for investigat-
ing content validity. The use of a theory that supports
the development of the items is fundamental in the
construction of an instrument. For Pasquali (2010),
the items developed should be submitted to judges,
who are specialists in the area in which the instrument
is included, for theoretical analysis and verification of
their relevance.

In view of the above, a test that presents evi-
dence of wvalidity of consistent content has a greater
chance of finding other evidence of validity (in relation
to other variables, response process, and internal and
consequential structure), since there is no way to have
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good evidence with poor quality items, which do not
adequately represent and cover the construct. Thus, the
study investigated evidence of content validity of the
Theory of Mind Test for Children (TMEC).

Method

The method was composed of three distinct steps.
In the first, the development of the TMEC is described.
The next step included the analysis by judges and,
finally, the applicability of the protocol was verified.
The aim of this was to investigate whether the children
knew the stimuli used in the TMEC and whether the
procedures for applying the instrument were adequate
for the age group and clear to the child and applicator.

Development of the items of the Theory of Mind Test for Chil-
dren - TMEC

The TMEC was developed based on the assump-
tions of tasks already consolidated in the literature
(Baron-Cohen et al., 1999; Happé, 1994; Howlin et
al., 1999; O’Hare et al., 2009; Wellman & Liu, 2004).
The TMEC subtests were developed considering the
difficulty levels presented by Howlin et al. (1999) and
Wellman and Liu (2004).

The first subtest, “Comprehending Perspective”,
was developed based on levels 1 and 2 of the mental
state attributes proposed by Howlin et al. (1999) and
the diverse desires (Wellman & Woolley, 1990) and
diverse beliefs tasks (Wellman & Bartsch, 1989; Well-
man et al., 1996). The latter two present higher success
rates in children from 3 to 6 years of age (Wellman &
Liu, 2004). They are considered tasks with lower levels
of difficulty and for that reason they were included in
the first subtest. The aim of this is to evaluate the child’s
comprehension of the perspective of the other, that
is, to understand that different people can see things
differently or have different views about the same
object and may have different desires or beliefs, with-
out knowing the true belief. The choice of stimuli for
the composition of the items (pictures) was supported
by the proportion of correct answers (values greater
than 98%) of preschool children in a vocabulary test
(Capovilla, Negrao & Damasio, 2011), guaranteeing the
children’s familiarity with the stimuli.

The subtest was composed of 9 items. Items 1 to
4 are formed by two questions (Example: 1a and 1b).
In the first the children respond according to their own
view and in the second according to that of the char-
acter. From item 5 the child must respond according
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to the view, belief or desire of the character. Items 5,
6 and 9 are composed of one question while items 7
and 8 have 3 questions each, with the second sub-item
(Example: 7b and 8b) being performed as a clue, when
the child does not correctly respond to the preceding
questions (7a and 8a). The subtest uses cards with pic-
tures and toys such as dolls, ball, pencil and box, and
the score ranges from 0 to 13 points.

The second subtest, “Attribution of Thought”,
was developed from levels 3 to 5 described in Howlin
et al. (1999): comprehension of the knowledge of the
other from what he sees, predicting his actions based
on this knowledge and comprehending false beliefs.
Also included were tasks based on the three inter-
mediate levels described by Wellman and Liu (2004):
knowledge access (adapted from Pratt & Bryant,
1990), contents false belief (adapted from Wellman et
al,, 2001) and explicit false belief (adapted from Well-
man & Bartsch, 1989). In general, the tasks consist of
stories in which the child must understand the action
of the other on the basis of what the other thinks,
even if it is a false belief.

“Attribution of thought” consists of 5 items.
Item 1 is made up of 4 questions (Example: 1a to 1d),
items 2, 4 and 5 of three questions (Example: 2a, 2b
and 2¢) and item 3 of one question. Despite the differ-
ence in the number of questions, each sub-item has a
dichotomous score (zero or 1). The subtest uses cards
with pictures and toys and the score ranges from 0 to
14 points.

The third subtest, “Attribution of Basic Emo-
tions”, differs from the previous subtest only in the
type of attribution performed. In this case, the child
must attribute emotions according to the belief, desire
and reality of the characters, whether or not they have a
false belief about a particular situation. The items were
developed from the two tasks described by Wellman and
Liu (2004) as more difficult: belief-based emotion (Har-
ris et al, 1989) and real-apparent emotion (Harris et
al., 1986). Level 5, identifications of belief-based emo-
tions, described by Howlin et al., was also used (1999).
This includes four types of situations: true belief and
fulfilled desire, true belief and unfulfilled desire, false
belief and fulfilled desire, and finally, false belief and
unfulfilled desire. In these items a situation is presented
(reality), a desire of the character, a belief (true or false)
and the fulfillment or not of the desire, so that the
child has to judge whether the character was happy or
sad. This subtest was composed of 9 items, with 1, 3, 4
and 5 having two sub-items (questions), item 2 having

three sub-items and items 6 to 9 having four sub-items
each. Some sub-items are clues if the child responds
incorrectly to the previous sub-item, with these being
worth 0.5 point. With the exception of item 1 that is
presented using concrete materials (toys), the others are
presented using short stories illustrated with cards. The
score ranges from 0 to 27 points.

Finally, subtest 4, “Theory of Mind from Complex
Situations and Emotions”, was developed considering
that children as young as 6 can perform the classic ToM
tests and, therefore, there may be a ceiling effect in sub-
tests 1 to 3. The vignettes that compose subtest 4 were
developed based on existing instruments and studies in
the area. The Hinting Task (Corcoran et al., 1995), the
Faux Pas (Baron-Cohen et al., 1999) and Strange Stories
(Happé, 1994) were used as models. No translations or
adaptations of these instruments were carried out as
they were only used as models for the construction of
original tasks.

Analysis of the vignettes of the instruments men-
tioned showed that in the Hinting Task they refer to
the implicit intention detection ability (Corcoran et
al., 1995) and in the Faux Pas, to explicit inappropti-
ate behaviors or gaffes (Baron-Cohen et al., 1999). A
vignette was produced based on each model. In turn,
the Strange Stories vignettes (Happé, 1994) relate to
12 different types of implicit intentions, emotions or
behaviors (such as lies, jokes, sarcasm, deception, etc.).
O’Hare et al. (2009) evaluated children aged 5 to 12
years with a version of Strange Stories, which allowed
the identification of vignettes that were very complex
for the younger children of their sample. Five types of
vignettes were more adequate for the evaluation of this
age group, namely: lies, misunderstandings, inverted
emotions, pretense and double-bluffing. From these
types, a vignette was created for each of these 5 aspects.
In this way, subtest 4 is composed of 7 vignettes.

For the correction, a criterion was chosen that
allows the understanding of reality and the understand-
ing of the mental state to be contrasted, according
to the model presented by Shah (2003). After each
vignette, a question is asked to verify the understand-
ing of reality and then a second question that assesses
the comprehension of the mental state. In this way,
each item has two questions, each one being scored
as a correct response (one point) or an error (zero).
No materials are used for the application except the
vignettes themselves and the score ranges from 0 to 14
(7 points for the comprehension of reality and 7 points
for the comprehension of the mental state).
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All items were theoretically based, with the next
step being the analysis by judges to investigate the rele-
vance of the item in relation to the construct evaluated.
This step, operationalization of the construct, aimed to
develop items with comprehensiveness and representa-
tiveness of ToM, an important element as highlighted
by Pasquali (2010), Primi, Nunes and Muniz (2009),
AERA, APA and NCME (2014) and Urbina (2007).
However, in agreement with Pasquali (2010), it is nec-
essary for these items to be evaluated by experts.

Analysis of expert judges

FParticipants

The 4 subtests of the TMEC were submitted to
the analysis of judges, in order to evaluate the rele-
vance of the items. The judges were selected according
to their area of expertise. Participants were four psy-
chologists and one neuropediatrician, characterized as
follows: J1: Psychologist. Mastet’s degree in Psychology
with emphasis on Psychological Evaluation. Doctoral
degree in Medical Psychology. Experience in clinical
care for individuals with Psychiatric Disorders, specifi-
cally conditions with ToM alterations; J2: Psychologist.
Master’s degree in Developmental Disorders. Specialist
in Applied Behavior Analysis. Experience in the devel-
opment and adaptation of tasks for the evaluation of
social cognition of children with ASD; J3: Psycholo-
gist. Master’s and Doctoral degrees in Developmental
Disorders. Knowledge in the area of Neuroscience and
Social Cognition. Develops work in the area of Social
Decision Making; J4: Psychologist. Specialization and
Doctoral degree in Clinical Psychology. Postdoctoral
degree with emphasis on Psychology of Human Devel-
opment and Neurosciences. Performs research in the
area of neuroscience and social cognition, development
of ToM and its alterations in Developmental Disorders;
J5: Neuropediatrician. Has clinical experience with chil-
dren with Developmental Disorders. Performs research
with an emphasis on the evaluation of individuals with
ASD, using development and adaptation tasks for the
evaluation of social cognition and ToM. Although 5
judges participated, each TMEC subtest was sent to
and analyzed by 3 judges.

Instruments

- Theory of Mind Test for Children (IMEC). This test
is composed of 4 subtests (total of 30 items) that evalu-
ate, respectively: perspective comprehension (9 items),
attribution of thought (5 items), attribution of basic
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emotions (9 items) and ToM from complex situations
and emotions (7 items). The majority of the items are
dichotomous (score is zero or one). Some items (sub-
tests 1 and 3) have clues so that participants can get 0.5
points. There is no criterion for interruption. The appli-
cation is individual and takes approximately 45 minutes.

- Protocol of evaluation of the subtests by the judges: form
composed of 12 items, of which 8 are Likert-type. Each
item refers to a specific valuation criterion to be verified
for each item. Each evaluation form contained instruc-
tions for the judges, the main theoretical concepts that
guided the construction of the items and the references
used by the authors. For the TMEC subtests 1 to 3,
seven criteria for the evaluation of the instrument were
answered according to the scale: 0 - no; 1 - yes, with
reservations; 2 - yes. These referred to: 1) relevance for
the age group; 2) clarity of the application description;
3) clarity for assigning points; 4) clarity of the instruc-
tions for the child; 5) need for clue for application; 0)
consistency of task type; and 7) representativeness of
the construct. The eighth question, also of the Likert-
type, is a scale of 0 to 10 points regarding the degree
of difficulty of the item. The protocol included 4 more
open questions related to the quantity, need for inser-
tion, exclusion or reformulation of the item, as well as a
space for the judge’s observations regarding the subtest.
For subtest 4, items 4, 5 and 8 were modified to: 4) clat-
ity of the story/vignette; 5) clarity of the questions; and
8) clarity of the content implicit in the vignette.

Procedure

Each judge received a copy of the instrument
and the protocol for evaluation. The items judged to
be “adequate”, that is, those that received 2 points by
at least 80% of the judges were not modified. Items
that received less than 80% agreement regarding their
adequacy (items where there were reservations - 1 point
- or were not adequate - score () were modified accord-
ing to the suggestions of the judges. After changes in
the instrument from the suggestions of the experts,
another step was carried out to ascertain the clarity and
applicability of the instrument, considering the instruc-
tions and registration of the answers in the TMEC
application protocol.

Applicability of the protocol
Participants

In order to verify the applicability of the instru-
ment and the accuracy of the registration of the points,
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a female child, six years of age, was evaluated by five
professionals trained in the instrument, these being
teachers and students of the Graduate Program where
the study was conducted. In a second step, 6 children,
aged 4 to 6 years, participated, being 3 gitls and 3 boys.
The children were selected by convenience from a pub-
lic school. Children who did not present developmental
delays or school difficulties, according to teachers and
school records, were included.

Instrument

In this step, the second version of the TMEC was
applied, according to the changes and notes made by
the judges, as described in the results section. After the
evaluation of the judges, the same number of items
remained in each subtest. The items were also kept in
the same order, there was agreement regarding their
increasing difficulty and complexity. According to the
results presented, changes were made in the descrip-
tion of some items to make them clearer, in relation to
the presentation of the material, instruction and allo-
cation of points.

Procedure

The applications were carried out after the
approval of the study by the Research Ethics Commit-
tee (CAAE 41550315.0.0000.5435), and authorization
from those responsible for the children, through the
signing of the consent form. The first application of the
instrument was carried by one researcher and the other
four researchers watched the application and indepen-
dently scored the questions. With the other 6 children
the collection occurred in the school, at a time previ-
ously scheduled with the directors. Each application
was also scored by two or three different researchers,
who also noted observations throughout the course of
the application for further analysis.

Results and Discussion

Initially, the results obtained through the analysis
of the expert judges will be described. Tables 1 through
4 illustrate the agreement of the judges for each assess-
ment criterion in each item of the four TMEC subtests.

According to the analysis of the judges, subtest
1 proved to be relevant for the age group and clear
regarding the allocation of points, as well as showing
item-ability coherence and good representativeness of
the construct. The judges highlighted a lack of clar-
ity in two items, specifically regarding the form of

presentation of the stimuli and position of the examiner
in relation to the stimuli and the child. The instructions
for the child were adequate, except for item 1, and the
need for a clue was highlighted by some (but not by a
majority) of the judges in four items. In relation to the
level of difficulty (from O to 10) of the items, there was
greater diversity in the responses, in the sense that dif-
ferent judges evaluated the same items with different
degrees of difficulty. However, there was consistency
with regard to the increase in complexity from the first
to the last item.

Subtest 2 was assessed as relevant for the age
group. With the exception of only one item, all the
judges agreed on the clarity of the description for
the application and for allocating points. In two items
there was a need for clarification of the instructions
for the child and in one item the need for a clue was
highlighted. Regarding item-ability coherence and
representativeness, there were reservations in the evalu-
ation of the judges only for item 1. Regarding the level
of difficulty of the items, some of the judges judged
the first items as easy and the last ones as moderately
difficult, while others judged the first as moderate and
the last as very difficult. Some also judged the first item
as slightly more difficult than the others.

In subtest 3, 100% agreement between the judges
was obtained in relation to the relevance of the items
for the age group, item-ability coherence and rep-
resentativeness of the construct in the item. Some
reservations were highlighted in the description for the
application for item 8, the description for allocating
points in items 1, 2 and 6; and in the instruction for the
child in items 2, 6 and 7. The need for a clue was high-
lighted in items 1, 6, 7 and 8. Regarding the degree of
difficulty, the majority of the judges indicated the first
5 items as easier than the last 4 items. In general, items
3 to 5 were judged to be easier than item 2. The level
of difficulty did not achieve a minimum of 80% agree-
ment of the judges, however, in general, a gradation of
the complexity of the items was observed in subtests 1
to 3. Therefore, the sequence of items in the three sub-
tests was maintained according to the version delivered
to the judges. In relation to the difficulty of the sub-
tests (using the arithmetic mean of the classification of
the level of difficulty of each item in each subtest), the
theoretically expected sequence was obtained: Subtest 1
(M=3.26); Subtest 2 (M=3.5); and Subtest 3 (M=4.45).

For subtest 4, the criteria in which greater concor-
dance among the judges was observed for all the items
were item-ability coherence and representativeness,
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Agreement of the judges in relation to each evaluation criterion for the TMEC items - Subtest 1

Agreement of the judges in relation to each e
valuation criterion for the TMEC items (%0) *

Subtest 1
Main criteria Score 1 2 3 4 5 6 7 8 9
Relevant for children aged from 0
4 to 6 years? 1

2 100 100

Is the application description 0
clear?

2 100 100

Is the description for the 0
allocation of points clear?

2 100 100

Are the instructions for the 0
child clear and concise? 1 66.6

2 33.4 100

Is there a need for a clue for the 0 100 100

child in the questions scored? 1
2
Is there consistency between 0
the type of task and the ability
it intends to evaluate? 2 100 100
Is the ability to be evaluated 0

well represented in the item?

2 100 100

On a scale of 0 to 10, how M 1.67 1.67
difficult is the item?

100 100 100 100 100 100 100

334 334

66.6  66.6 100 100 100 100 100

100 100 100 100 100 100 100

100 100 100 100 100 100 100

100 100 100  66.6  66.6  66.6  66.6
33.4 334 334
33.4

100 100 100 100 100 100 100

100 100 100 100 100 100 100

3 3 334 3.67 4 4.67 434

0 - no; 1 - yes, with reservations; 2 - yes.

in which only item 5 received reservations from the
judges. Relevance for the age received reservations by
the judges for 2 items and clarity of the story for 3
items. The description for application was assessed as
adequate by the majority of the judges, however, there
were reservations in all the items, as well as the criterion
of clarity of the questions for the children. The clarity
of the implicit content in the item was adequate for 3
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items, with total agreement among the judges, except
for reservations in 4 items. Finally, the criterion of
clarity for allocating points was the topic with greater
variability in the responses, with the first 5 items being
evaluated by the majority as adequate; the last 2 receiv-
ing reservations and all being evaluated by some of the
judges as inadequate, requiring reformulation. For all
the subtests, all the judges agreed on the number of
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Table 2

Agreement of the judges in relation to each evaluation criterion for the TMEC items - Subtest 2

Agreement of the judges in relation to each
evaluation criterion for the TMEC items (%0) *

Main criteria

Relevant for children aged from 4 to 6 years?

Is the application description clear?

Is the description for the allocation of points clear?

Are the instructions for the child clear and concise?

Is there a need for a clue for the child in the
questions scored?

Is there consistency between the type of task and
the ability it intends to evaluate?

Is the ability to be evaluated well represented in the
item?

On a scale of 0 to 10, how difficult is the item?

Subtest 2
Score 1 2 3 4 5
100 100 100 100 100
33.4
100 66.6 100 100 100
334
66.6 100 100 100 100
33.4 33.4
66.6 66.6 100 100 100
100 100 100 100
33.4
66.6
334
66.6 100 100 100 100
334
66.6 100 100 100 100
3 2.5 3.34 4.34 4.34

0 - no; 1 - yes, with reservations; 2 - yes.

items. Thus, there were no suggestions for adding or
withdrawing items.

After the analyses of the judges, changes were
made to the items that did not present at least 80%
agreement of the evaluators in each criterion. Prior to
the subtests, general instructions were included, such as
materials, structure required for the application, posi-
tioning of the examiner in relation to the child, absence
of interruption rule, estimated time for the application,

number of repetitions that can be made in each item
and one general instruction to be given to the children
in relation to the task they will perform. In subtests 1 to
3, where relevant, information was provided on how to
present the item to the child (position of stimulus cards
or materials), order of presentation of each stimulus
and exact moment in the course of instruction of the

item in which each stimulus must be presented.
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Agreement of the judges in relation to each evaluation criterion for the TMIEC items - Subtest 3

Agreement of the judges in relation to each

evaluation critetion for the TMEC items (%0) *

Subtest 3

Main criteria Score 1 2 3 4 5 6 7 8 9
Relevant for children aged 0
from 4 to 6 years? 1

2 100 100 100 100 100 100 100 100 100
Is the application description 0
clear? 33.4

2 100 100 100 100 100 100 100 66.6 100
Is the description for the 0 33.4
allocation of points clear? 1 66.6 33.4

2 334 66.6 100 100 100 66.6 100 100 100
Are the instructions for the 0
child clear and concise? 1 33.4 334 33.4

2 100  66.6 100 100 100 66.6 33.4 100 100
Is there a need for a clue for 0 100 100 100 100 100
the child in the questions 1 33.4 334 334 334
scored? 2 666 66.6 66.6 66.6
Is there consistency between 0
the type of task and the ability 1
it intends to evaluate? 2100 100 100 100 100 100 100 100 100
Is the ability to be evaluated 0
well represented in the item? 1

2 100 100 100 100 100 100 100 100 100
On a scale of 0 to 10, how M 334 534 3 334 334 5 534 534 6

difficult is the item?

0 - no; 1 - yes, with reservations; 2 - yes.

In each item of subtests 1 to 3, to facilitate the
understanding of the child and the applicator, the same
sequence of instruction presentation was maintained.
Thus, in the application protocol, the materials neces-
sary for the item are described first, then the application
for the examiner is described, as well as the question that
the child will be asked and, finally, a table with the scor-
ing criteria. The types of answers considered correct
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and considered errors or when a clue is needed accord-
ing to the response of the child are also explained in
this. The clues were improved.

In the registration protocol spaces were inserted
to describe the response of the child, instead of
just assigning a score. In the register of subtest 1,
reminders were inserted in items 5 and 06, since there
is no cotrrect response a priori; the correct response
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Table 4

Theory of Mind Test for Children

Agreement of the judges in relation to each evaluation criterion for the TMEC items - Subtest 4

Agreement of the judges in relation to each
evaluation criterion for the TMEC items (%) *

Subtest 4
Main criteria Score 1 2 3 4 5 6 7
Relevant for children aged from 4 to 6 0
years? 1 33.4 33.4
2 66.6 100 100 100 66.6 100 100
Is the application description clear? 0
1 33.4 33.4 334 334 33.4 33.4 334
2 66.6 60.6 66.6 66.6 606.6 66.6 66.6
Is the description for the allocation of 0 33.4 33.4 33.4 33.4 33.4 33.4 33.4
points clear? 1 33.4 33.4
2 60.6 060.6 66.6 66.6 60.6 33.4 33.4
Is the story/vignette clear (succinct and 0
casy to understand) for a child? 1 33.4 33.4 33.4
2 66.6 060.6 100 100 066.6 100 100
Are the questions clear (succinct and 0
casy to understand) for a child? 1 334 334 334 334 334 666 334
2 66.6 060.6 66.6 66.6 606.6 33.4 66.6
Is there consistency between the type 0
of task and the ability it intends to 1 33.4
evaluate? 2 100 100 100 100 666 100 100
Is the ability to be evaluated well 0
represented in the item? 1 33.4
2 100 100 100 100 60.6 100 100
Is the implied content of the item clear 0
in the vignette? 1 33.4 33.4 33.4 33.4
2 100 66.6 66.6 66.6 66.6 100 100

0 - no; 1 - yes, with reservations; 2 - yes.

will depend on the choice of the stimulus previously
made by the child. Reminders were also inserted in
the register of items 7 and 8, as when the first part
of the item (part A) is responded to correctly, the
child does not answer the second part (B) and the
examiner must go straight to the last part (C). Part
B is performed only when the child responds incor-
rectly to part A.

In subtest 4, there was a reformulation of vignettes
in agreement with the indications of the judges, adjust-
ing them to the age group and their implicit content, as
well as making them clearer for the understanding of
the children. Also the questions after each vignette were
revised and a clearer and more detailed description of
the allocation of points was made, tailoring the items to
the comments of the judges.
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In relation to the step to certify the adequacy of
the application and registration protocols (evaluation
of one child), there were no disagreements among the
evaluators related to the allocation of the scores, so that
100% scored 1 for the correct response, zero for the
errors and 0.5 points for the questions where the child
presented the correct answer after the clue. However,
changes were specifically made in subtests 1 and 2.

The stimulus in item 3 of subtest 1, the picture
of which was horizontal, was replaced with a vertical
picture. At the time of application it was found that
different responses could be correct depending on
the angle the child looked at the figure, even if the
examiner presented the stimulus in a standardized
way. Therefore, a substitution was chosen, so that only
one answer could be scored as correct and the other
would be considered an error. In item 1 of subtest 2,
initially with four questions, it was decided to eliminate
the last question of the item. During the application all
the evaluators agreed that it was a question in which
the answer was very similar to the previous question,
and therefore there were two questions with the same
answer, one of which had to be excluded.

Finally, in the application of the protocol to the
6 children, with the observations made, there was
no need for changes in relation to the items or the
stimuli, since the contents did not seem strange to the
children. However, changes were made in the stan-
dardization of the description of the instructions of
the items, since the evaluators made some errors of
application, due to lack of clarity in the instructions
(some aspects were emphasized, including with visual
highlight). The errors committed most during the
application included incomplete presentation of the
instructions or addition of statements not planned in
the application protocol that could hinder the under-
standing of the child and absence of clues in some
items when necessary.

Table 5
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The errors committed may have occurred because
of the amount of detail present in the application, as
most of the items are composed of stories that are
interrupted by questions and clues from the evaluator.
Therefore, the statements of the examiner were high-
lighted in relation to the description of the application,
as well as the questions asked of the child. The items
that require clues and the types of response the child
can present were also highlighted.

These procedures led to the final version of the
TMEC, with the same number of items as the initial
version, same division into subtests, however, with
description and presentation of items and the applica-
tion and scoring procedure reformulated. Examples
of items of each subtest are shown below. Figure 1
shows items from subtests 1 to 3. Table 5 shows an
item from subtest 4.

The TMEC was developed considering different
levels of ToM. Items considered easier, such as com-
prehension of perspective and attribution of thought,
up to attribution of emotions and comprehension of
mental states in complex situations, according to previ-
ous literature (Baron-Cohen et al., 1999; Corcoran et
al., 1995; Happé, 1994; Howlin et al., 1999; Wellman &
Liu, 2004), were included.

The first version of the instrument was submit-
ted to the judges, who aimed to perform the evaluation
of the content and relevance of the items. This is an
important stage in the development of an instrument,
as the judges are experts in the subject and can pro-
vide data regarding the representativeness of the items
based on an investigation of the comprehensiveness of
the domain to be evaluated (Pasquali, 2004; Primi et al.,
2009). The items that presented inter-rater agreement
of 80% or more were not modified. The others were
carefully reviewed.

There were some differences regarding the degree
of difficulty of the items of the subtests assigned by

Example of an item from Subtest 4. In the item, the inplicit content is ‘gaffe’

Subtest 4 - Theory of Mind from complex situations and emotions.
Juliana got a teddy bear from her cousin at Christmas. A few days later, they were playing and Juliana’s cousin

inadvertently lost the bear. Juliana told her cousin: “Its alright, he was very ugly and I did not even like him.

Someone gave it to me for Christmas”.

Comprehension of reality question: What did Juliana’s cousin give her at Christmas?
Comprehension of mental state question: In the story, was it better for Juliana not to have said that the teddy bear

was ugly and that she did not like it? Why?
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Figure 1. Example of TMEC items: a) Subtest 1 - Comprehension of Perspective (““I'his is Pedro and its snack time. In the
lunch box: there is an apple and a chocolate to eat. Which one do you like the most? After the child’s response the examiner should
say “good choice, but Pedro likes __ (say the name of the noun opposite to what the child likes). Now it’s snack time
and Pedro can only choose one to eat. Which one will he choose, the chocolate or the apple? “) b) Subtest 2 - Attribution of Thought
(“This is Gabriel. He is looking for his toy car. We know the toy car is in the backpack. But Gabriel thinks the car is in the toy box”.
Where do you think Gabriel will look for the car?); c) Subtest 3 - Attribution of basic emotions (“I'his is Ana (point to the
gitl). This picture (pointing to the picture of the ice cream) shows what Ana wants. Ana wants ice cream. Ana’s mother bought her
an ice cream. What does Ana want? This answer is not scored. If the child makes a mistake, say: “Look, #his figure shows what
Apna wants.” Provide the correction if the child makes a mistake. How will Ana feel when her mother gives her the ice creams?).

each judge. Some items were judged as easy by some
judges and moderately difficult by others. Also, some
items were judged as moderate by some of the judges
and as difficult by others. These discrepancies may have
occurred due to the amplitude of the scale (0 to 10),
while in the other criteria the score was more restricted
(0 to 2). In this sense, future studies with the TMEC that
investigate the level of difficulty of the items through
the Item Response Theory are suggested.

However, in general, the majority of the judges
agreed that subtest 1 was easier, followed by subtest 2
and with subtest 3 being more complex. The progres-
sion according to the complexity of the items in the
same subtest and between the subtests corroborates
previous findings in the literature. These suggest a scal-
ing of the ToM tasks, beginning with tasks in which
the child must judge that two people have distinct
desires or perspectives about the same object, passing
through different beliefs, understanding the action of
the other based on the knowledge of this other, com-
prehension of explicit and implicit false-belief, up to

the understanding of emotions of others based on
their beliefs (Howlin et al., 1999; Wellman & Liu, 2004).
Subtest 4 was developed based on a different assump-
tion (Baron-Cohen et al., 1999; Corcoran et al., 1995;
Happé, 1994), with a different format. As a result, its
complexity was not evaluated based on the same met-
rics as the previous subtests.

After the review of the instrument from the analy-
sis of the judges, the subsequent applications allowed
difficulties to be identified and new adjustments to be
made. In general, this first study resulted in a relatively
broad and complete instrument, covering different lev-
els of the construct, for the evaluation of children, a
tool that, to date, is not available in the national context,
despite the work of research groups with adaptations
of tasks already used in other countries (Maluf, Penna-
Gallo, & Santos, 2011; Pavarini & Souza, 2010). The
data found in this study indicate evidence of validity
for the content of the TMEC and demonstrate the
importance of this type of evidence to produce a more
reliable pilot instrument for the continuity of evidence
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of validity, in this case, the empirical evidence, as high-
lighted by Pasquali (2010).

Final considerations

The present study aimed to verify evidence of
validity for the content of the TMEC, an instrument
that evaluates ToM in children from 4 to 6 years of age,
since there are no instruments for this in the national
context. It should be noted that studies carried out
in the country use some tasks already consolidated in
the literature, developed in other contexts. The devel-
opment of the TMEC and the subsequent studies of
its psychometric characteristics may be important for
the area considering the absence of instruments for
the evaluation of ToM in Brazil and the relevance of
this type of measurement in some contexts, such as
ASD, as well as the role of ToM in the understand-
ing of pro-social motivation. Furthermore, considering
the important development of this ability in the stage
between 3 and 5 years of age, it is fundamental to have
instruments that assess ToM in the pre-school popula-
tion, allowing the eatly detection of problems in their
development. Studies are underway to verify evidence
of wvalidity in relation to other variables and reliability
of the TMEC. Future studies should cover samples of
atypical development (e.g. ASD) and analysis of items
aiming for the future availability of the instrument.
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