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Abstract

Background: Theory of Mind. Aim: the purpose of this study wasto assessthe self-representation abilities
in 7-8 year old children and to verify the relationship between the Theory of Mind and language. M ethod:
subjects of this study were 100 children - 50 boys and 50 girls - with ages between 7:2 and 8:11, divided
in four groups: 7-year-old children with no communication deficits (Group 1), with 37 subjects; 7-year-
old childrenwith phonological retard (Group 2), with 13 subjects; 8-year-old children with no communication
deficits (Group 3), with 46 subjects; and 8- year- old children with phonological retard (Group 4), with 4
subjects. All of the subjectswere students of amunicipal school inthecity of Sdo Paulo and were submitted
to speech, language and hearing tests prior to the assessment of the self-representation abilities. The
assessment of the self-representation abilities is composed by four tests proposed by Fernandes (2002)
and adapted by Mecca (2005). Results: 88% of the 7-year-old subjects passed the self-representation
abilities test; 92% of the 8-year-old subjects also passed the same test. No statistically significant
differences were found between gender, age or group. Conclusion: generally, children around 7 years have
aready acquired the Theory of Mind, however this acquisition can take longer and occur at other ages.
The type of interaction and the presence of abstract elements during conversation can have an influence
on the children's performance in tasks involving the theory of mind.

Key Words. Children; Language; Assessment.

Resumo

Tema: TeoriadaMente. Objetivo: o objetivo deste estudo foi verificar os aspectos metarrepresentacionais
em criancasde 7 a8 anoseinvestigar asrelagBesentre linguagem e TeoriadaMente. Método: participaram
da pesquisa 100 criangas - 50 meninos e 50 meninas - com idades entre 7:2 e 8:11, divididas em quatro
grupos. criangas de sete anos sem alteragdes comunicativas (Grupol), compostas por 37 sujeitos, criangas
de sete anos com atraso fonoldgico (Grupo 2), composto por 13 sujeitos; criangas de oito anos sem
ateracOes comunicativas (Grupo 3), composto por 46 sujeitos; e, criangas de oito anos com atraso
fonolégico (Grupo 4), composto por 4 sujeitos. Todos os sujeitos sdo aunos de uma escola municipal
localizada na regi&o metropolitana de S&o Paulo e passaram por triagens de fala, linguagem e audicéo,
aém da avaliagao da metarrepresentagdo, que é composta por quatro testes. Utilizou-se paraa avaliagdo
dametarrepresentagdo a prova de Teoriada Mente proposta por Fernandes (2002) e adaptada por Mecca
(2005). Resultados: entre os sujeitos de sete anos, 88% passaram na avaliacdo da metarrepresentagao.
Entre os sujeitos de oito anos, este indice foi de 92%. N&o foram encontradas diferengas significantes por
sexo, idade ou grupo. Conclusdo: em torno dos sete anos deidade agrande maioriadas criangas adquiriu a
Teoria da Mente, embora esta aquisi¢éo possa se estender além desta. A forma de interago e a presenga
de elementos abstratos durante a conversagdo podem influenciar o desempenho das criangas nas tarefas
de Teoria da Mente.

Palavras-Chave: Criangas; Linguagem; Avaliagdo.

Carvalho LRL,Mecca FFN, Lichtig |. Assessment of self-representation abilities in seven-eight year old children (original title: Avaliacdo das habilidades de
metarrepresentagdo em criancas de sete a oito anos). Pré-Fono Revista de Atualizacdo Cientifica. 2008 abr-jun; 20(2):81-6.
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I ntroduction

The Theory of Mind is defined as a series of
representations resulting from a sophisticated
system and from several abstract and
interdependent entities, which enable a model
capable of explaining, interpreting and predicting
the human behavior. (Courtin & Melot, 1998).

The term Theory of Mind is related to a self-
representation (Fernandes, 2002). That is, the
representation of mental states, which isimportant
for the linguistic development (Hale & Tager-
Flusberg, 2003; Berguno & Bowler, 2004; Fisher et
al., 2005; Slade & Ruffman, 2005).

Literature points out that the development of
different components of Theory of Mindin normal
children occurs between 3 and 5 years of age (Blijd-
Hoogewyset al., 2003).

The self-representation may be investigated
through fal se-belief tasks (Siegal & Beattie, 1991),
which are tasks that demand the understanding of
situationswherethereisaproblem seen by different
perspectives: the perspective of the individuals
who is facing the problem, and the one of the
spectator who is seeing the situation from the
outside. First order Theory of Mind tasks demand
the comprehension that "one person thinks
something" while second order Theory of Mind
tasks demand the comprehension that "one person
thinks that the other person thinks something"
(Fernandes, 2002).

Although investigations about Theory of Mind
are relevant to understand the acquisition and
development of verbal language, there isn't yet a
national description of the behavior of children
without communicative disordersin tasks of Theory
of Mind.

The purpose of this study is to investigate the
Theory of Mind in children from seven to eight
years old, with and without communicative
disorders.

Method

One hundred subjects, 50 female and 50 male,
ranging inagefrom 7y2m and 8y11m were selected.
All subjects are students of apublic school (Escola
Municipal de Ensino Fundamental do Centro
Educacional Unificado Butantd- CEU Butantd).

Subjectswere divided in four groups after being
submitted to speech, language and hearing
assessments: 7 year-old children without
communicative disorders (Group 1), composed by
37 subjects; 7 year-old children with phonological
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delay (Group 2), composed by 13 subjects; 8 year-
old children without communicative disorders
(Group 3), composed by 46 subjects; and 8 year-
old children with phonological disorders (Group
4), composed by 4 subjects. Subjects belonging to
Groups 1 and 3 (children without communicative
disorders) passed all screening tasks; while subjects
belonging to Groups 2 and 4 (children with
phonological delay) failed the speech screening.

The research project was approved by the
Ethics Committee of the University of S&o Paulo
Medical School - CAPPesq - (research protocol
number 934/04). After the selection of subjectsand
the signing of the informed consent term by the
children's caregivers, the students were removed
from the classroom and, one at a time, they were
taken to a room where the screening tests were
performed. In another moment, the researcher called
the student to perform the self-representation
assessment. All subjects were individually
assessed. The average assessment time was 30
minutes.

Before the beginning of the screening tests, a
sound pressure level measurement was conducted
in the school in order to certify that the
environmental noise would not interfere on the
hearing screening test, assuring the ideal acoustic
conditions for data collecting. The measurement
was performed according to the criteria of Costa et
a (2000) and the normsof ABNT (1987).

The language screening was performed using
the book Hide-and-Seek of EvaFurnari. Inthistask
the child was asked to develop anarrative from the
sequence of pictures presented in the book. A pass
inthetask was considered when the child produced
a cohesive narrative discourse coherent with the
picture.

The speech screening was performed using the
imitation task of the ABFW (Andrade, Béfi-L opes,
Fernandes & Wertzner, 2000). A pass was
considered when the child did not present any
phonemic disorder.

The hearing screening was performed through
thevideo-test "Quem Ouve Bem Aprende Melhor"
(Russo & Albernaz, 2001). The screening involved
sounds equivalent to the frequencies of 500, 1000,
2000 and 4000 Hz. Each frequency wasrepresented
by the sound of an animal and presented in different
intensities varying from 20 to 5db(A), in a
decreasing order. In thistask the child received the
following instruction: "You will see on TV the
picture of four animals, the owl, the dog, the cat
and the bird. Each one of them produces adifferent
sound and you should raise your hand when you
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hear the sounds". A pass was considered when the
child detected at least five of the seven stimuli
presented for each frequency.

The material and criteria elaborated by
Sparrevohn and Howie (1995), adapted to
Portuguese by Fernandes (2002) and Mecca (2005)
were used for the Theory of Mind assessment. The
first three tests - inferred belief, other belief and
explicit false-belief - referred to the narrative of a
story, taped and edited in computer files format,
together with the presentation of pictures in the
monitor screen. The last test corresponded to the
self-representation assessment - complete false-
belief - and included alive narrative of a story by
the researcher with a simultaneous presentation of
abox of candieswith color pencilsinside, used as
amaterial generator of a"problem situation".

The use of a computer aimed to guarantee
greater attention and collaboration of children than
it would be gained using simple figures, aswell as
to assure the presentation order of figures, the
quality of the images and also the way questions
were asked to all subjects.

The storiestold were:

Inferred belief (IB):

Slide 1: ThisisMarina.

Slide 2: Thismorning Marinasaw her color pencils
on the table and not in the drawer. Marina wants
her color pencils.

Slide 3: Wherewill shelook for them?

(correct response: on the table)

Other belief (OB):

Slide 1: ThisisPedro.

Slide 2: Pedro wantsto find his dog.

Slide 3: Pedro'sdog may be hiding inthehomeorin
the garden.

Slide 4: Where do you think Pedro'sdog is hiding?
if the child answers "in the home", the dide 5 is
presented:

Slide 5: Thisis agood idea. But Pedro thinks his
dog isin the garden.

if the child answers "in the garden”, the dide 6 is
presented:

Slide 6: Thisis a good idea. But Pedro thinks his
dog isin the house.

Slide 7: Wherewill Pedrolook for hisdog first?
(correct response: dide5 - inthegarden; dlide6-in
the house)
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Explicit False-belief (EFB):

Slide 1: ThisisLucia. Luciawantsto find her cat.
Slide 2: Luciascat isin the bedroom.

Slide 3: But Luciathinks her cat isinthe kitchen.
Slide4: Wherewill Lucialook for her cat?
(correct response: in the kitchen)

Slide 5: Whereinfact isthe cat?

(correct response: in the bedroom)

Complete False-belief / Self-representation (CFB):

The researcher picks up a box of "Mentos Ice"
grape flavor and asks the child:

Researcher: "What isin here?'

(correct response: candy/M entos/grape)

The researcher opensthe Box and showsthat there
areno candiesinside, but color pencils, and replies:
Researcher: "No, they are color pencils'.

The researcher puts the pencils back in the box,
closes it, and then shows the picture of a man in
the computer screen and informs the child:
Researcher: "This is my friend". The researcher
waits for a response/commentary of the child in
order to be sure that the child understood that that
picture represented the researcher's friend.
Afterwards, the researcher asks:

Researcher: "What isin here?'

(correct response: pencils)

Then, the researcher asks the subject about her
friend:

Researcher: "Do you remember my friend?' (and
shows the picture of her friend again). "He didn't
see this box. I'll show him this box" (and points to
the box and to the picture) "and I'll ask him what is
in here".

Researcher: "What will he say?"

(correct response: candy/Mentos)

The researcher turns to the child and asks:
Researcher: "What isin the box?

(correct response: pencils).

A passin thetests IB, OB, EFB and CFB was
considered when the subject responded correctly
to all questions. To pass the self-representation
assessment, subject should pass the CFB test.

Thedataanalysiscriterion used inthisresearch
was the comparison between groups.

Results
All subjects passed the hearing screening.
Concerning the speech/language screenings,

all subjects from Group 2 failed the speech
screening, and three of them also failed the language
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screening. Al subjects from Group 4 failed the
speech screening and none of them failed the
language screening. All subjectsfrom Groups 1 and
3 passed all screening tests.

For the statistical analysis, the Mann-Whitney
Test wasused in order to verify possible differences
between the categories of the studied variables.
The significancelevel adopted in thisresearch was
5% (p<0,05), and no significant statistical difference
was found between the findings.

Around 85% of children from Group 1 passed
thel B, OB and CFB tasks. In Group 2 thispercentage
wassimilar for the CFB task; however, subjectsfrom
Group 2 failed more in the IB and OB tasks when
compared to subjectsfrom Group 1. The performance
of Group 3 was approximately 90% in the IB and
CFB tasks, and in the OB task, this percentage
decreased to 67%. Group 4 presented the best
performance in the self-representation task (CFB
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task), inwhich all subjects passed. Nevertheless, the
performance of subjectsin the IB and OB tasks did
not vary in relation to the performance of the other
groups. All children presented a low percentage of
passin the EFB task, which can be seenin Table 1.

Ingenera, childrenfrom Group 1 presented better
performance in Theory of Mind tasks than children
from Group 2. Children from Group 3, however,
presented better performance than children from
Group 4 only in the IB task. Such differences were
not statistically significant (Mann-Whitney Test).

In the self-representation assessment, four
children from Group 1, two from Group 2 and four
from Group 3 failed. That means that in Group 1,
10,8% of subjects failed the self-representation
assessment, while 15,4% of subjects from Group 2
failed in this assessment; in Group 3, this
percentagewas 8,7%. In Group 4, no subjectsfailed
the self-representation assessment.

TABLE 1 - Distribution of the percentage of children who passed the tasks IB, OB, CFB and EFB.

1B OB EFB CFB
GROUP 1 86% 84% 56% 89%
GROUP 2 69% 76% 31% 85%
GROUP 3 89% 67% 39% 91%
GROUP 4 5% 5% 50% 100%
TABLE 2. Statistical analysis of the performance of subjects according to the age.
1B OB EFB CFB
Failed Passed Failed Passed Failed Passed Failed Passed
7 years 9 41 9 41 25 25 6 44
8years 6 a4 16 34 30 20 4 46
Tota 15 85 25 75 55 45 10 90
Pvaue p = 0,605 p=0,227 p=0,388 p=0,730
TABLE 3. Statistical analysis of the performance of subjects according the linguistic development.
1B OB EFB CFB
Failed Passed Faled Passed Failed Passed Failed Passed
Without delay 10 73 21 62 44 39 8 75
Delayed 5 12 4 13 11 6 2 15
Total 15 85 25 75 55 45 10 90
P value p =0,260 p = 0,908 p=0,449 p =0,890
84 Carvalho et d.
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Discussion

A great part of children from Groups 1 and 2
passed the Theory of Mind tests, corroborating with
anumber of studies (Wimmer & Perner, 1983; Roazzi
& Santana, 1999) that point out that until sevenyears
of age, children completely acquire the ability of
predict thoughts and feelings of other people.
However, it'sworth observing that asmall number of
children in this age group did not pass the CFB test,
although they passed the IB and OB tests. This fact
could indicate that the complete acquisition of the
Theory of Mind for some children may go beyond
theageof seven. With this purpose, the present study
wasreapplied with eight year-old childrenin order to
verify if the percentage of 8 year-old children that
pass the CFB test is higher than the percentage
obtained with 7 year-old children. Nevertheless, the
hypothesis that eight year-old children (Groups 3
and 4) would have a better performance in the CFB
test than the seven year-old children (Groups 1 and
2) wasnot confirmed, oncethe performance of Groups
3 and 4 was similar to the performance of Groups 1
and 2.

The findings of this research corroborate with
the findings of Fernandes (2002), where Brazilian
childrenwereddayedinrelaiontointernational data.
Further researches are necessary in order to define
whether the acquisition of the Theory of Mind by
Brazilian childrenisredlly delayed in comparison to
European and American children, or if thedifferences
found in this study are due to the lower
socioeconomic conditionsof the population analyzed,
once al subjects were students of a public school
from the periphery of the city.

It was observed a difference between the
performance of groupsof children with phonological
ddlay (Groups 2 and 4) and the groups of children
without communicative disorders (Groups 1 and 3),
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despite not being statistically significant, they reved
the existence of an interrelation between Theory of
Mind and language devel opment. Question is, does
the Theory of Mind determine the language
development or the language development leads to
the Theory of Mind development? Therefore, further
researches are necessary, in order to reveal the
principles that guide the development of these
cognitive functions.

Another fact that deserves attention is that
children presented difficulties in the explicit false-
beief task - atask considered easy - and had good
performance in the complete false-belief task,
considered the most difficult one. This may be
explained by thelinguistic demand of theexplicit false-
belief task, which may not be appropriate for the age
group of the subjects.

The findings of this study reveal being of great
utility for future researchesin thearea, oncethisstudy
describesthe behavior of Brazilian childrenin Theory
of Mind tests, in order to establish a national
parameter that isableto delimit theage of acquisition
of Theory of Mindin Brazilian children.

Conclusion

The findings of this research indicated that:

. At around seven years of age, the great majority
of children had acquired the Theory of Mind,
although this acquisition may be extended beyond
this age;

. There were no significant statistical differences
between the performance of the seven year-old
group of children and the eight year-old one;

. The false-belief task was efficient to investigate
the Theory of Mind in children;

. Theway of interaction and the presence of abstract
elements during the conversation may influence
children's performance in Theory of Mind tasks.
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