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Abstract
The understanding of false belief is one of the most important milestones in the
development of social cognition in children. Many studies have been conducted on this
kind of cognition in children with a typical development. Despite being a key point for
improving their welfare and quality of life, there are few studies in children with Down’s
syndrome. The aim of the present work is to carry out an in-depth study of social cognition
in children with Down’s syndrome. For this purpose, we used 6 tasks, with 3 levels of
difficulty, in a group of 9 children aged between 4 and 14 years. Six of these children had
a genetic diagnosis of Down’s syndrome. The results of our research corroborate previous
studies suggesting difficulties in the development of social cognition in children with
Down’s syndrome, and more specifically in tasks involving false beliefs.
© 2011 Fundació Catalana Síndrome de Down. Published by Elsevier España, S.L. All rights
reserved.

Habilidades de cognición social en niños y niñas con síndrome de Down: resultados
de un estudio preliminar
Resumen
La comprensión de la creencia falsa es uno de los hitos más importantes en el desarrollo
de la cognición social infantil. Se han realizado diversos estudios sobre esta forma de
cognición en niños con un desarrollo típico. Sin embargo, y a pesar de ser un aspecto
clave en la mejora de la calidad de vida y su bienestar, los trabajos son escasos en niños
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con síndrome de Down (SD). El objetivo del presente trabajo consiste, precisamente, en
profundizar en el estudio de la cognición social en niños con SD. Con esta finalidad, hemos administrado 6 tareas, divididas en 3 niveles de dificultad, a un grupo de 9 niños de
4-14 años. De estos niños, 6 presentan un diagnóstico genético de SD y 3, no. Los resultados de nuestra investigación corroboran los de estudios previos que indican dificultades
en el desarrollo de la cognición social en los niños con SD, especialmente en las tareas de
creencia falsa.
© 2011 Fundació Catalana Síndrome de Down. Publicado por Elsevier España, S.L. Todos
los derechos reservados.

Introduction
The theory of mind (TM) has been one of the most studied
cognitive abilities in the last few years, due to its in
satisfactory social functioning, and consequently, in the
well-being and quality of life of the person. The first works
were focused on the TM abilities of children, that is to say,
on studying the capacity of children to understand the
minds of other and, more specifically, in order to understand
and predict situations in which an individual has a belief
that in accordance with reality is false. In this sense, the
false belief (FB) tasks have been described as the most used
evaluation format to study the presence of TM in children.
The studies that have used these tasks suggested that it is
about 4-5 years when children with a normal development
(ND) are able to represent FB in themselves and in others1.
An interest subsequently arose due to the study of these
forms of social comprehension of the mind in children with
development disorders, mainly in autism spectrum
disorders2. The majority of studies conducted with autistic
children used and still use today, children with Down’s
syndrome (DS) as a comparison group, due to it being the
most common cause of intellectual disability. It was not
until some years later that several authors ruled out the
need to directly study the TM abilities in persons with
intellectual disability, specifically with DS.
Children with this syndrome have often been described
as especially friendly individuals and interested in others3,
as well as highly sociable4, with good socio-emotional
abilities, and with few social problems5. As a result, their
social comprehension ability has been considered intact. It
may possibly be for this reason that there are few studies
that evaluate the mental abilities in this population.
Furthermore, the results of the first studies, in which
children with SD were used as a comparison group, suggested
that these children, like children with a normal development,
do not experience any special difficulty in the TM tasks,
despite the fact that the execution of these was not as
optimal as expected in individuals with a typical
development. However, the results of later studies have
demonstrated that although it is shown that children with
DS do not have a such a specific deficit in TM as children
with autism, they do have profile of difficulties that are not
observed in normally developed children6,7.
As has already been suggested, the majority of studies on
TM have played a central role in the understanding of FB.
Many authors have recently established that social
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comprehension of the mind cannot be reduced, uniquely, to
the understanding of FB, but also that TM is much more
than this primary form of understanding the mind of others.
Thus, it has been suggested that, at the most, FB may be
considered an important landmark in the development of
TM. In fact, from the current psychology of development,
TM is defined as the capacity to recognise and attribute
mental states (like intentions, desires, beliefs and emotions)
to one’s self and to others6, and to use, at the same time,
this mental power to understand and predict one’s behaviour
and of the people around us in the distinct social contexts
in which we develop ourselves 8.

Objective of the study
The main objective of our study is to describe what are the
TM abilities in children with DS between 4 and 14 years old.
The preliminary study that is presented below has as its aim
to evaluate the usefulness and validity of a group of TM tasks
to be administered to boys and girls with Down’s syndrome.
Based on the results of the present study, and if necessary,
the appropriate modifications will be designed or made to
adapt to the needs of the sample (modifying the aids
offered, the presentation format of the tasks, or perhaps
even substituting some task for another more suitable one).

Method
Participants
The study included a total of 9 boys and girls with a
chronological age between 4 years and 6 months for the
youngest, and 13 years and two months the oldest (mean ±
standard deviation 8.10 ± 3.31 years). Of these, a total of
6 children had a genetic diagnosis of DS (DS group) and the
remainder had a normal development ND group). Sensory,
psychiatric or physical difficulties were considered as
exclusion criteria for the two groups. .
The mean age of the DS group was approximately one
year higher than that of the ND group (DS: mean ± standard
deviation 8.26 ± 3.51 years; ND: mean ± standard deviation
3.57 ± 7.78 years). However, this difference between ages
was not statistically significant (Z = —.258; P =.796).
As regards the distribution by sex, in the DS group (N = 6),
3 were boys and 3 were girls, and in the ND group (N = 3),
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1 participant was a boy, and the other 2 participants were
girls. The proportion of boys and girls was similar in the DS
group (χ2 = .00; P=1.00) as well as in the ND group (χ2 =
3.33; P=.56). As regards usual language, a total of 7 children
used Catalan, 1 boy with DS spoke Spanish, and 1 boy also
from the DS group used Catalan sign language despite not
having any hearing difficulties.
The children with DS were contacted through two
institutions; Catalan Down’s Syndrome Foundation
(Barcelona) and the Girona i Comarques Àstrid 21 Down’s
Syndrome Foundation (Girona). The children with ND were
selected from education centres in the province of Barcelona.

Material
A total of 6 TM tasks were administered to the children,
divided into three levels of complexity: a) a first level
integrated by 2 tasks that evaluated previous aspects of the
understanding of FB; b) a second level that evaluated FB
exactly through 2 tasks, and c) a last level of 2 tasks that
evaluated forms of the TM that later on would be the first
order FB.
The lower order tasks used in the first level were, the
task of Different beliefs9 and an adaptation of the To see is
to know task10. With the purpose of evaluating the
understanding of first order FB an unexpected Content or
representational Change11 task is administered, as well as
an adaptation of the Change in location task12. Finally a
second order FB task is administered, the history of Maxi
and the tablet of chocolate13, and a Deception task14. For
a more detailed description of the tasks, consult the
Appendix 1.
The second order FB tasks involve a higher resourceful
level compared to those of the first order. Thus, if the first
order refers to the knowledge the child has of mental states
of the character in a story, the second order FB tasks refer
to the knowledge that the child has on the mental states of
a character in the story in relation to the mental states of a
second character involved in the story.

Procedure
All the participants were assessed by a psychologist in a
quiet room in the school/association/foundation that they
normally attended. In the case of the child with DS who
used sign language, it was the same psychologist who
tended to the child, and who had knowledge of Catalan sign

language, who administered the tasks, under the supervision
of the investigator.
The tasks were administered in a single session of 40-60
minutes. The order of presenting the tasks was the same for
all the children, and coincided with the order in which they
had been exposed in the previous section.
In all cases, the parents and the participants were duly
informed of the study through an informative letter, and
approval was obtained from the participating institutions,
the fathers/mother/legal guardians of the children, as well
as from the schools that they attended.
All the analyses that are shown in the results section
were performed using the IBM SPSS Statistics 19 program.
The Mann-Whitney U and #x2 non-parametric tests were
used.

Results
The scores in TM are presented grouped at three levels: a)
the mean score obtained in the tasks that were evaluated
prior to the acquisition of the first order FB (Different
beliefs and To See is to know tasks); b) the mean scores in
the tasks that evaluate the understanding of first order FB
(Unexpected Contents and Change of Location tasks) , and
c) the mean score in the tasks that evaluate later acquisitions
to the first order FB (Maxi and the tablet of chocolate task
and the Deception task).
As can be observed in table 1, the mean score of the
children with DS is lower than that of children with an ND,
in the three levels evaluated, as well as in their overall
total. However, it is interesting to note that, only in the
tasks prior to first order, did the children with ND obtain the
maximum score, even though this may be very near to the
maximum in the other two blocks of tasks.
These differences were not statistically different in the
level prior to understanding the FB (Z = —1.714; P=.086).
However, they are significant for the first order FB tasks
(Z = —2.138; P=.033), for the tasks after understanding the
first order FB (Z = —2.262; P=.024), and in the TM overall
score TM (Z = —20353; P=.019).

Discussion
All the children of the sample understood the instructions
of each and every one of the tasks that were administered

Table 1 Summary of the mean scores in the TM tasks according to the study group

DS
ND

Previous tasks a

FB tasks b

Later tasks b

Overall score c

1.00 ± 0.89
2.00 ± 0.00

1.17 ± 0.75
3.00 ± 1.00

1.83 ± 0.75
3.67 ± 0.58

4.00 ± 0.89
8.67 ± 1.53

DS: Down’s syndrome; FB: false believe; ND: normal developement; TM: theory of mind.
Results expressed a average ± standard deviation.
a
Score range 0-2.
b
Score range 0-4.
c
Score range 0-10.
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to them, regardless of their performance in them. Thus,
this preliminary study shows that these tasks are appropriate
for evaluating TM in children with this development profile.
After demonstrating the usefulness of the tasks, it is
particularly worth commenting on the performance of the
children with DS in those tasks. The results of the study are
in agreement with those of previous studies by Yirmiya et
al7, or the more recent study conducted by Giaouri et al6,
which suggested that children with DS had an different
execution in TM to that of children with a normal
development.
As our data indicate, children with DS have difficulties in
understanding the minds of others, particularly in relation
to the comprehension of first and second order FB. On the
other hand, in the tasks prior to first order FB, the children
with DS had a similar performance to the ND children. These
results could suggest that the development of TM in children
with DS follows a similar course to that of children with a
normal development although slower; acquiring, for
example, understanding of the TM some years later that
their companions. However, the nature of the study does
not allow us to rule out other hypotheses, such as that
which suggest that the development of TM in children with
DS follows a different pattern to that of children with a
normal development.
Therefore, it seems that the stereotyped perception of
the increased sociability of children with DS3-5 does not have
an empirical base that supports it. Children with DS may
experience difficulties in the social relationship with others
since, among other reasons and explanations, they have
problems in understanding the minds of others at a
representation level of intentions, desires, beliefs or
emotions.
Based on these results, it would be appropriate to design
interventions of a mentalist nature that could help children
with DS to improve their understanding of the minds of
other. There are already studies in the literature on training
children that propose some effective interventions to
improve understanding of FB, in children with a normal
development15,16, as well as in children with language
disorders17. These types of interventions have not been
proposed in children with Down’s syndrome but, however,
we consider them of vital importance to improve their skills
in social relationships, and to increase, indirectly, their
well-being and quality of life.
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Appendix 1
Different beliefs task9
The story of a character who has a belief different from the child as regards the place where a cat has been hidden: if the
child thinks the cat is hidden in the garage of a house, the character in the story will think that the cat is hidden behind
some bushes; and if the child thinks that the cat is hidden behind the bushes, then the character in the story will think the
opposite. The child is then asked where the character of the story will go to look for the cat. For the representation of this
story, the two pages that appear below in black and white were designed.

To see is to know task10
A story is presented in which two brothers have a closed box without knowing what is inside. It is then shown how one of the
brothers has visual access to the contents of the box (he opens it and touches the ball that is inside the box). Next, it is
shown to the other character interacting with the closed box without having visual access to its contents (he touches the
closed box). Then the child is asked which of the two characters knows what is inside the box, and which of the two have
seen what it is. For the representation of the story 4 pages in black and white were also designed.

Unexpected contents task11
A Smarties® tube with pebbles inside is use. First, the closed tube is shown to the child and is asked what it usually contains.
After stating the usual contents of the tube, its real contents are shown, some pebbles. The pebbles are then placed in the
tube again, it is closed and the child is asked due to his/her previous FB and due to the belief of a companion who did not
have access to the real contents of the tube.
Change of location task12
A story is presented (using dolls) in which a boy and a girl keep a ball in a box. Then in the absence of the girl, her
companion changes the location of the ball (he opens the box where the ball is and hides it in the other box). A few seconds
later the girl who was absent enters the scene and the boy is asked where he believes the doll will go to find the ball, and
where he thinks that the girl believes where the ball is.
(Continued)
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Appendix 1 (Continued)
Maxi and the tablet of chocolate task13
In this story the grandmother gives a tablet of chocolate to her two grandchildren, which they store in the refrigerator to
eat it later, when their mother arrives. The two children then go out to play in the garden, but one of them is thirsty. The
girl then goes into the kitchen to drink a glass of water and takes the opportunity to change the location of the chocolate,
she takes the chocolate out of the refrigerator and puts it in her rucksack for her to eat on her own later. However, she does
not notice that her brother is spying on her through the kitchen window and thus is not aware that her brother saw all that
she did. Thus, he hides the tablet in his rucksack and goes out to play in the garden. When their mother arrives she tells
them to have their afternoon snack, and the two of them go into the kitchen. The boy is then asked where he thinks that
the girl believes that her brother will go to look for the tablet of chocolate. For the representation of the story 5 pages in
black and white were also designed.

Deception task14
This is a game with puppets (Little Red Riding Hood and the wolf) in which whoever obtains the most paper stars wins.
Before starting the game, it is shown in a pre-test, that when Little Red Riding Hood finds a star she gives it to the boy,
whereas when it is the wolf that finds the star it keeps it for itself. After these tests the boy is asked to hide a paper star in
two possible boxes, without the puppets seeing it. One of the characters then appears (in two tests Little Red Riding Hood
appears and in another two it is the wolf), and the puppet asks the boy where he has hidden the star. The child responds by
indicating one of the boxes and the puppet opens the box indicated by the boy. To complete the task and win the game, the
child must help Little Red Riding Hood to find the star (indicating the correct box) and must prevent the wolf meeting her
(indicating the wrong box).
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