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Theory of mind has been viewed as fundamental for our understanding of
the social world. It helps us to make sense of the complex patterns of many
social relationships such as the acts of deception, interpersonal conflicts and
negotiations. It animates our sense of humour so it is also fundamental for our
appreciation of cultural acquisition, such as literature, drama or film.

Since the first study in the field of theory of mind in the deaf by Peterson
and Siegal (1995) it has been discovered that the majority of the profoundly
deaf failed the false belief test. However, more recent research indicates that
deaf children are rather not impaired in theory of mind development process
but just delayed in developing theory of mind. Nevertheless, that developmen-
tal deficit is quite serious when compared to hearing children - deaf children
aged 5-12 years solve tests focused on theories of mind better than 3-year-olds
but not as well as 4 year-olds, although the background mechanism itself is not
damaged (Courtin, 2000).

This article describes factors which influence that theory of mind devel-
opmental delay. It presents the context of language as well as communication
deprivation within the family and educational system.

Introduction

Human beings have a deep-seated mental competence to facinate with other
people; both significant others as well as strangers and to predict and explain
their behavior. The process of explanation of other people’s behavior is based
on understanding mental states, such as beliefs, desires and intentions of those
people. Individuals understand the behavior of others in terms of their beliefs
about the world.
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The ability of attempting to make sense of the mental life of other people
is called “Theory of Mind” (ToM). The term “Theory of Mind” was coined by
David Premack and Guy Woodruff (1978) who tested a chimpanzee’s ability to
predict a person’s behavior by means of mental state attribution. In a study, four
juvenile chimpanzees learned to indicate two opaque containers with food to
a naive human trainer. After learning to do this, two different types of trainers
were introduced: a cooperative trainer acted as he had done before (attempting
to locate the hidden food and when he found it giving it to the subject), and
a competitive trainer (attempting to locate the food, but when he found it he
kept it and ate it himself). It was found that two of the chimpanzees (50 %) had
learned to indicate the incorrect container for the competitive trainer. Theory
of mind seems to be basic if primates are skilled in it. However, the human ver-
sion of primate social cognition has some special qualities related to complex
cultural life, in which individuals live in the context of their beliefs about other
people’s beliefs.

Theory of mind has been defined as the ability to think about other people’s
mental states and form theories of how they think. Mental states are abstract
entities whose relations to the world are not immediately transparent, particu-
larly when the mental states do not correspond with reality so it has been sug-
gested that exposure to opportunities for reflecting on the discrepancy between
mental states and reality is important for theory-of-mind development (Brown,
Donelan-McCall, Dunn, 1996).

The theory of mind seems to be a core mechanism of human social life
because its lack or disorder creates major barriers to communication and close-
ness. These barriers often make those closest to the individual feel a lack of
sympathy, whether real or perceived, towards the individual. In the many years
since the paper by Premack and Woodruff (1978) was first published the most
extensive research has been done in the field of developmental psychology,
where scientists have investigated what human children know about the minds
of others. The most important problems in the theory of mind field of interests
are related to: firstly, predictor of theory of mind development, secondly, its
neurological basis as well as the process of its development, thirdly, the condi-
tions of its proper development and last but not least, the delay or disorder in
theory of mind development in atypical population.
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Theory of mind - its development and assessment

After the publication by Premack and Woodruff (1978) it was suggested
that children could be tested to see if they have a theory of mind by giving
them a so-called false belief task. This is a test to see whether a child will act
on a knowingly incorrect belief, or be aware that a second person who is not
in possession of a certain piece of information may act incorrectly. There are
now two main versions of the false-belief task: Unexpected Location task and
Unexpected Content task.

In the Unexpected Location task, a story character places an object (e.g.
chocolate) in one location. While he or she is away, the object will be transferred
into a new location. The child who is tested has seen the transference, but has to
figure out that the story character will look for the object where he or she falsely
believes it is located, and not where it actually is. Thus, the child is asked a test
question “Where will [Maxi] look for the object [chocolate]?” accompanied by
two control questions, “Where did [Maxi] first put the object [chocolate]” and
“Where is the object [chocolate] now?” (Wimmer and Perner,1983).

Like adults, typically developing 4-year-olds most commonly judge correctly
that the figure will look where the object was located previously. These correct
judgments are widely regarded as good evidence that the participant considers
figure’s behavior to be determined by her (false) belief. In contrast, 3-yearolds
commonly err by judging that the figure will look in the new location.

In the Unexpected Content task named also the Deceptive Box task, the
child is shown a familiar candy box (or Smarties tube) and is asked what he
or she thinks is inside. Having been shown that something other than candy
(or chocolate) is inside, the child is then asked what someone else who has
not looked inside would think the box contains. Again the child has to under-
stand that others behave according to their own beliefs about reality, even when
these are inaccurate. To pass the task the child also has to correctly answer
a question about his or her own false belief, “When I first asked you, before we
looked inside, what you thought was in the box?” and to correctly answer the
question “What is really in the box?” (Perner et al., 1987). These classic and
well known procedures have been frequently used in many studies with various
modifications.

Three-year-old children almost always fail theory of mind tasks. In the Maxi
task they say that Maxi will look in the new location for his chocolate rather
than the original location in which he placed it and where he would expect it
to be. In the Smarties task three-year-olds say that another child will expect
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there to be pencils in the tube. Four- and five-year-olds, however, normally pass
both the unexpected transfer and the deceptive box tasks indicating that they
are able to distinguish between their own knowledge about the real location
and the content and that of another person who was not aware of the transfer.
Therefore, Wimmer and Perner argued that children exhibit an understanding
of false belief at 4-5 years of age.

The third well known theory of mind task is Appearance-Reality task (Fla-
vell, Flavell, and Green 1983). This task involves showing the child an object
(e.g. a Charlie Brown doll) and then changing the object’s appearance (e.g.
covering the doll with a piece of white fabric with eye and mouth holes cut
out; creating the appearance of a ghost). With the new appearance in sight,
the child is asked two questions. One question is known as the appearance
question: “When you look at this object with your eyes right now, what does
it look like?” There is also a reality question: “What is this really and truly? Is
it really and truly a ghost or really and truly Charlie Brown?” To succeed on
appearance-reality tasks, children must realize that an object’s appearance might
conflict with reality. For example, a white object viewed through a blue colored
filter will appear blue, even though it is actually white. Although nearly all typi-
cally developed children achieve success on false belief tasks at approximately
the same age, there are individual differences in that achievement, with some
children succeeding at slightly younger ages than others.

Research on ToM has produced various theories on the nature of ToM
development. One of them is a neurological theory of ToM, which explains
neuorological mechanisms underlying the development of ToM, due to many
examinations with the use of PET, the neuroimaging method of human brain
functions. ToM depends on a specific brain mechanism related to significantly
increased regional cerebral blood flow in the following regions: the temporal
poles bilaterally, the left superior temporal gyrus, temporo-parietal junction and
the posterior cingulate cortex (Fletcher et al., 1995, Saxe and Kanwisher, 2003).
A second theory posits that false-belief understanding develops out of other
capacities that mature during the infancy. For example, pretend play (Leslie,
1987) and shared attention (Baron-Cohen, 1995) may be skills that precede
ToM abilities. There are some specific prerequisites to theory of mind. Firstly,
a child must understand that individuals can have desires what may be assessed
by joint attention and protodeclarative pointing, secondly, they use pretend play
skills and metarepresentation, and thirdly, they begin to use mental state terms
such as “think,” “know,” “want,” and “remember”. A third theory postulates
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that the development of ToM is influenced by exposure to conversation about
mental states. According to this theory, there is the relationship between verbal
ability and ToM in normally developing children (Perner, Ruffman, & Leekman,
1994, Jenkins & Astington, 1996, Biatecka-Pikul, 2002). However, the commu-
nication difficulties may prevent some children from being able to successfully
converse with others. DeVilliers and deVilliers (2000) have emphasised that
performance on false belief tasks depends on understanding complex language
and that individual differences may reflect differences in language ability. Several
studies have found that children with better language skills perform better on
false belief tasks (egg. Astington, Jenkins, 1999). The idea that the accurate use
of the linguistic terms describing mental states, such as “think”, “know” and
“remember”, requires that they be understood. If a child does not understand
what these words mean, then they are likely to fail false belief tasks.

Some researchers have pointed out that family background may also ac-
count for some differences. It was found that children with older brothers or
sisters succeed in theory of mind tasks earlier than only children or those with
a younger sibling (Ruffman et al 1998). Older siblings provide opportunities
through play and discussion for younger children to learn about the mental
states of others. Parental occupational class and the level of mother’s educa-
tion may also be good predictors of theory of mind development, because they
influence language ability and emotional understanding within family (Cutting
and Dunn 1999).

Theory of mind in the field of exceptional psychology

within the last twenty years scientists have also tried to investigate theory
of mind development in children with pervasive developmental disorders and
different impairments. Since prime publication by Baron-Cohen el. al.1985 nu-
merous populations have been observed to fail tests of theory of mind, such as
false belief tasks. Autistic groups and children with specific sensory impairments
have also been compared.

In 1985, Baron-Cohen, Leslie and Frith were the first to ask the question of
whether autistic children have a theory of mind (Baron-Cohen, Leslie, & Frith,
1985). Autism is a pervasive developmental disorder that is characterized by
qualitative impairment in social interaction and communication, as well as re-
stricted repetitive and stereotyped patterns of behavior, interests and activities
(APA, 2000). Children with autism frequently exhibit atypical language develop-
ment; they may have difficulties using language related to the emotional states
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of other people. It was found that children with autism have neither a theory
of their own mind nor a theory of other people’s minds. These first findings by
Baron-Cohen were fundamental to our knowledge and the way of understanding
the behavioral problems of autistic persons. However, in the face of thirty years
of research in the field of the deficits in theory of mind in autism the strong
negative answer should be lessened. To substantiate the claim that theory of
mind is a core deficit in autism, three requirements must be met: individuals
with autism must universally fail tests of theory of mind; theory of mind must
be innate; and theory of mind must depend on a specific neural mechanism.

McAlpine and Moore (1995) studied theory of mind in blind children and
found that blind children were somewhat delayed in passing a false-belief task,
though this may have been in part due to the greater information- processing
demands of such a task for children who cannot use visual cues.. Although blind
children are not impaired in verbal communication, they are impaired in some
forms of nonverbal communication, and in particular, are not able to detect eye
direction: a skill that is usually seen as important, though not absolutely essen-
tial, for the development of shared attention (Baron-Cohen, 1993, 1994). The
latest findings of the research into the neurological basis of theory of mind by
Bendy el al (2009) showed that despite different developmental experiences con-
genitally blind people have a typical ToM network. The authors concluded that
the development of neural mechanisms for ToM depends on innate factors and
on experiences represented at an abstract level, amodally. This finding would
have great importance into other field of interests, however, researchers are still
looking for exceptionality in theory of mind development by hearing impaired
people. Therefore the following groups were also subject to studies: deaf children
(Peterson & Siegal, 1995, Courtin, 2000, Lundy 2002), non-autistic children
and adolescents with intellectual disability (Benson, Abbeduto, Short, Nuccio,
& Maas, 1993), children with Cerebral Palsy (Dahlgreen, et al., 2002, Falkman,
2005), children with Down’s Syndrome (Zelazo, Burack, Benedetto & Frye,
1996), Parkinson’s patients (Saltzman, Strauss, Hunter, & Archibald, 2000),
frontal lobe patients (Rowe, Bullock, Polkey, & Morris, 2001), and, rather curi-
ously, children with a specific language impairment (Miller, 2001), as well as
children with Williams syndrome and Pader-Willi syndrome (Karmiloff-Smith,
et al, 1995; Sullivan, Tager-Flusberg, 1999; Tager-Flusberg, Sullivan, 2000).

The findings mentioned hereinbefore have been highly influential on the
field of developmental psychology and have implications for study of theory of
mind in hearing impaired children.
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Theory of mind in hearing impaired children

Why does sensory impairment influence specific problems within theory of
mind development? What are the predictors of normal development in children
with hearing impairment? Answers to these questions could give real support to
parents and help the families of children with hearing impairments to deal with
developmental delay, as well as to stimulate social development of their children.

The first study in the field of theory of mind in the deaf by Peterson and
Siegal (1995) revealed that 65 % of profoundly deaf Australian children aged
8-13 using Auslan (Australian sign language) to communicate failed the false
belief test. They reported that only 35 % of them passed a version of the clas-
sic “Sally- Anne” task. The level of performance shown by deaf children did
not differ significantly from that reported for autistic children of a comparable
(nonverbal) mental age. These results were replicated in a later comparison of
deaf and autistic children across a wider age range using a wider range of tests
(Peterson & Siegal, 1997, 1999, 2000).

More recent research indicates that deaf children are not impaired in theory
of mind development but just delayed in this process. However, that delay is
quite serious compared to hearing children, in some cases not reliably under-
standing false belief until early adolescence. Deaf children aged 5-12 years
solve tests focused on theories of mind better than 3-year-olds but not as well as
4 year-olds, although the background mechanism itself is not damaged and the
problem is not related to hearing impairment per se but rather to some aspects
of language context (Courtin, 2000; Lundy, 2002).

1 Early exposure to language

The role of language has often been perceived as fundamental to theory of
mind development in hearing children, which was described previously (Asting-
ton & Jenkins, 1999; de Villiers & de Villiers, 2000; Bitecka-Pikul, 2002), thus
it should also be important to the deaf. The strong evidence for such a general
conclusion was found in researches comparing the false beliefs in deaf children
who are native signers of a sign language (usually the second generation of deaf
children who have been raised by signing deaf parents) and late signers - deaf
children of hearing parents (often learning sign language only once at school).
Serious delay in theory of mind development was first argued within the theory
of limited early exposure to language. It seems that many deaf children will be
delayed in gaining conversational access to information about the intangible
thoughts and feelings of others. According to Peterson and Siegal (1995, 2000),
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the primary cause of a delayed development of ToM is the lack of access to
conversations.

It is obvious that the deaf children group is not homogeneous because more
than 90 % of deaf children have hearing parents. So it might be concluded
that theory of mind developmental delay occurred in deaf children of hearing
parents (late signers).

Studies composed of different tasks show interesting, however differential
results due to the fact that in many studies late signers are older than the
compared hearing children, when typically pass false belief tasks. So it is dif-
ficult to determine how native signers compare with hearing peers in terms
of development of false belief understanding if different age groups are taken
into account. Peterson and Siegal (2000) summarised the results of 11 sepa-
rate investigations from different cultures and educational systems involving
profoundly deaf children and false belief tests and found consistent support
for the finding that late signers are seriously delayed in acquiring theory of
mind, whereas the delay amongst native signers was not so marked. The value
of the child’s social and emotional development depends on visual and tactile
communication techniques of interacting developing naturally between a deaf
child and a deaf parent.

Peterson et. al. (2005) have shown that only a third of the late-signers aged
5.5-13.2 years could pass a false belief task, whereas 60 % of deaf adolescents
from hearing families could not understand another person’s false beliefs. It
ought to be emphasized, however, that the findings of different scientists from
the studies comparing different age groups are divergent, depending on age,
and depict smaller developmental delays in ToM development. According to
the study by Moeller and Schick (2006) deaf children pass false belief tasks
at younger ages (6- and 7-year-olds: 63 % passed; 8- and 9-year-olds: 75 %) and
native signers perform significantly better on ToM tasks than their late signers
peers. The only study so far to compare native signers with their hearing peers
at the same age was conducted by Courtin (2000), who studied ToM skills in
a both native and late signers. It was discovered that the 5-and half-years-old
native signers outperformed the 7-year-old late signers, regardless of whether
the latter were learning sign language or spoken French. And what is more sig-
nificant, native signers were significantly better on the false belief tasks than
a control group of hearing peers. This results show an enhanced performance
in deaf children learning sign language because most sign languages (if not all)
have grammatical structures to indicate the space. All of linguists divided signs
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into several phonemic distinctive features: hand shape, palm orientation, hand
movement, hand location, as well as non-manual features such as facial expres-
sion, posture, and mouthing which are going on within space. Therefore, taking
one’s own or somebody else’s perspective within the visual space is a basic ele-
ment of the sign language grammar. Because of visual aspects of sign language,
deaf children learning sign language may be particularly advantaged when taking
perspective of others as well as learning concepts about mental states.

As in the previous studies Schick et al. 2007 found that the development in
the field of understanding false beliefs and konwledge about mental states was
delayed in case of deaf children of hearing parents, irrespective of a dominant
language of an educational system (schools with spoken English or ALS). In
contrast, native signers performed with no significant difference to the hearing
children on any of the ToM tasks, either verbal or low verbal. This means that
the deaf children with hearing parents are not delayed in ToM because of their
deafness per se. Early access to an equivalent language in another medium,
namely ASL, is just as effective for communicating ToM, as demonstrated by
the native signers performance. This study showed that early exposure to sign
language is an important factor of ToM development but, in contrast to a finding
by Courtin (2000), does not show that the native signers are advantaged in their
ToM development compared with their hearing peers, providing there was no
evidence that sign language was facilitative over spoken language.

Hearing families that experience difficulty in communication with deaf
children about everyday routines also suffer extreme difficulty talking about
thoughts, beliefs and intentions. As a result, language-delayed deaf children
miss out on references to abstract, unseen entities such as mental states, and
have fewer raw materials to develop ToM concepts. Deaf children do not have
any special problems with social interaction other than that imposed by delayed
language skills, unlike children with autism, who have also been shown to be
significantly delayed in ToM development (Peterson & Siegal, 2000).

2 Common engagement

If a child is not able to communicate with others by means of a communi-
cation channel he or she understands, it limits the child’s background of the
psychical safety feeling construction, which is the basis of the ability to create
his/her identity (Zalewska, 1998). The stress by a hearing mother of a deaf
child makes her experience herself as also being deaf in contact with her child
because her communicating skills are not adequate. As a result, many deaf
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children have access to neither spontaneous spoken conversations nor non-
verbal behavioural dialogues. The early behavioral dialogue is fundamental for
developing imitation and cooperative skills as the basis of all different learning
skills. During a behavioral dialogue, which constitutes a first step towards the
development of episodes of common engagement, a mother gives all her love
and care to her child, which provides the child with the feeling of security and
helps them establish a secure attachement. It was found in hearing toddlers that
the theory of mind development during a preschool stage takes place as toddlers
attend to both social-emotional and symbolic aspects of shared events. When
controlling for language comprehension at 30 months, higher preschool false
belief scores were associated with more time spent in both coordinated joint
engagement with a caregiver in an ealier toodlerhood and in a symbol-infused
joint engagement in a later toddlerhood (Nelson, Adamson, Bakeman, 2008).
Tomasello et al (2005) describe three levels of episodes of engagement predict-
able for social cognition. First is Dyadic engagement called also protoconversa-
tions (before 9 m). These are social interactions in which the adult and infant
look, touch, smile, and vocalize toward each other in turn-taking sequences
based on sharing behavior and emotions. Second is Triadic engagement based
on sharing goals and perception (9-12m.). The child interacts together with
a goal-directed agent toward some shared goal. In doing this, both interactants
perceptually monitor the goal-directed behavior and perceptions of the partner.
These are activities such as giving and taking objects, rolling a ball back and
forth, building a block tower together, putting away toys together, “pretend”
games of eating or drinking, “reading” books, and pointing-and-naming games.
During these activities, infants’ looking becomes coordinated with that of the
other person triadically toward the relevant outside objects as well. Third is
Collaborative engagement: the stage of joint intentions and attention (12-15 m).
The child interacts with an intentional agent toward some shared goal and with
coordinated action plans as manifest in a joint intention - and with joint atten-
tion (mutual knowledge) as well. Tomasello argues that humans’ cooperative
communication emerged first in the natural gestures of pointing and panto-
miming. Conventional communication, first gestural and then vocal, evolved
only after humans already possessed these natural gestures and their shared
intentionality infrastructure along with skills of cultural learning for creating
and passing along jointly understood communicative conventions. Prelingually
deaf children, being born unable to hear but growing up in an environment rich
with episodes of engagement at all three mentioned above levels, may be free
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of communication difficulties. Deaf children born to signing deaf parents can
develop natural and fluent communication skills as well as ToM (Marschark,
et al., 2000; Moeller, 2002; Gray & Hosie, 1996). Deaf children of hearing
parents usually grow up in the environment poor in stimulations and with low
impact of engagement, and they often are treated as objects of speech therapy,
which is connected with the more authoritarian way of communication that
seems to focus on parental own wishes rather than the subject of personal dia-
logue in which the child’ feelings and needs are respected. In such a situation,
deaf children of hearing parents are usually deprived of any possibilities as
well as motivation to explain their own needs and take their own, independent
decisions. What is more, they are often forced to communicate verbally with
others. Such a contact and an early communication experience result in deaf
children’s tendency to use repetitions and arguments that do not provide new
information to their conversation partners and in their decreased ability to take
the perspective of others.

In contrast to such a developmental pattern, deaf children of deaf parents
who use a sign language as native (native signers) will not be at all delayed in
ToM. Native signers performed the same as hearing controls at ages 4, 5, and
6 years on both verbal and low verbal ToM tasks (Courtin, 2000; Peterson &
Siegel, 1997, 1999; Woolfe et al, 2002).

3 Language acquisition

Second context of language might be pointed out as language acquisition.
Many studies of deaf children suggest some causal role for language acquisition
in the development of an understanding of false beliefs (P. de Villiers, 2005).
A subgroup of native signers are exposed to a full language from birth in the
form of a natural sign language, so their language acquisition follows the normal
timetable and have demonstrated similar developmental pattern in language
acquisition to hearing peers (Schick, 2003). In contrast, many late signers have
significantly delayed language acquisition, although they have age-appropriate
non-verbal intelligence and active sociability. Language delayed deaf children
also show a significant delay in ToM development.

Lundy (2002) used Language Proficiency Profile and found that age was
the most significant predictor of verbal false-belief task performance. Language
skills of 34 deaf and hard of hearing children, ages 5-10, were found less sig-
nificant for the children’s theory of mind development then age. More recent
studies showed that grammatical skills of deaf children were highly correlated
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with false belief measures (Moeller and Schick 2006). The children’s own lan-
guage scores predicted a small but significant 14 % of the variance in their ToM
scores, however, both age and maternal language were highly correlated with the
children’s ToM performance. Significant predictors of ToM might be also both
vocabulary comprehension and syntax production (de Villiers and Pyers 2002)
It was found that there were significant predictors of 23 oral deaf children’s
performance on both verbal and nonverbal tests of false belief tasks, even when
the effects of age, nonverbal 1Q, and hearing loss were controlled. However, the
language acquisition is very important for theory of mind development, it was
also found, when comparing late signers to native signers in terms of language
age that they are still significantly delayed in their false belief reasoning (Woolfe
et al., 2002). This might be interpreted as the background of theory of mind
development by deaf children is very complex and conditioned by numerous
factors.

4 Significant others - the mother and siblings

Both aspects of language context basis for theory of mind development in
deaf children which were mentioned hereinabove are related to the common
mode of communication within family. Moeller and Schrick (2006) has found
that mother’s signed use of mental state expressions (desires and cognitions)
in describing events to their signing deaf children is predictive of the children’s
ToM reasoning, independent of the children’s own language skills. It means that
a deaf mother spontaneously stimulates theory of mind development of her deaf
child, even though his or her language competences are not highly developed.
When engaging in conversations about mental state, a mother’s signing skill
impacts the frequency and diversity of these discussions.

Several studies have found that relatively few hearing parents achieve suf-
ficient proficiency in manual communication to converse fluently with their deaf
children about imaginary or unobservable objects as well as abstract concepts
(Marschark, 1993). Hearing mother’s use of sign language to name signifi-
cant mental states has a crucial influence on the development of ToM in deaf
children, irrespective of the fact if the mother herself is a native signer or not.
Thus, a training of hearing mothers of deaf children in the first generation in
the field of basic command of the signs of sign language that describe mental
states seems to be of paramount importance. As a mother is one of the most im-
portant significant others in early childhood as well the best model of language
development, she exerts a very important impact on the value of her child’s
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social interaction and ToM development. Results (Moeller, Schrick, 2006)
showed that maternal sign proficiency was correlated with a child’s language,
false belief, and mothers’ talk about the mind. Frequency of mothers’ mental
state talk was significantly related to ToM, after controlling for the effects of
language. The frequency of maternal mental state input was influenced by the
level of maternal sign skill.

Although initiating an interaction and communication with a deaf child
often motivates a hearing mother to learn sign language, she is in many cases
unable to communicate mental states to her child. Moeller and Schick (2006)
found that hearing mothers varied in their ability to use signs for mental state
terms and that the mothers’ ability and willingness to talk about the mind was
correlated with their own child’s ability to pass false belief tasks.

Deaf children of hearing mothers who use sign language in communica-
tion about mental states demonstrated only slight ToM delays in comparison
to other studies.

Siblings of deaf children, both deaf and hearing, might also play an im-
portant role in theory of mind development. It was found that the quality of
the sibling relationship predicted ToM reasoning over and above the age of
the children and the effectiveness of conversation about the physical world
(Woolfe, 2003). Siblings of deaf children can provide a positive environment
in which children are exposed to talk about mental states that alerts them to
the possibility that beliefs may differ from reality. Participating with sibilings
in pretend plays, deaf children engage in numerous communicative situations
that require describing mental states and reality. The children also might have
an opportunity to confront the reality and false beliefs of another person.

5 Schooling system

Theory of mind development might also be related to an educational system.
School environment also seems to be an important factor of ToM development
in deaf children. They usually are taught in three different type of schooling:
segregated, mainstream or regular schools for the hearing. These types differ
not only in the impact of social and cognitive integration but, what is more
influencial, in the mode of communication. Schools varied in the level of oral
vs. sing language to be used.

Children educated by means of total communication, bilingual communica-
tion and oral language were compared (Courtin, 2000, Peterson, Siegal 1999).
Deaf children of hearing parents are delayed in the development of theories of
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mind no matter what communication pattern has been adopted in their educa-
tion, which means that the delay is not specific or related to the way of teaching.
The findings showed that education in a TC classroom where sign was used
along with speech neither enhanced nor detracted from ToM development,
relative to mainstream schooling (Peterson, 2004). Some hearing parents of
deaf children opt for a purely oral approach to family communication and for
mainstream or regular oral-only schooling. Language development is generally
delayed in orally educated profoundly deaf children who use conventional hear-
ing aids (Svirsky, Robbins, Iler-Kirk, Pisoni, & Miyamoto, 2000) so they also
would have delay in ToM. Along with delayed language, restrictions upon the
oral deaf child’s opportunities to exchange information about thoughts, feelings,
or intentions with hearing parents, peers and siblings may curtail ToM devel-
opment. Orally-taught deaf child not exposed to sign language experience the
limited speech, vocabulary and syntax typically present at age 4 years however
this level is not sufficient to support elaborate mind-talk, especially reference
to others’ beliefs. Consequently, if language and early family conversation are
critical factors for ToM development, orally educated deaf children with hearing
aids should be delayed in mastering concepts of false belief.

That might be the argument for bilingual education (Singleton et al., 1998)
which assumes that sign language is the primary basis of deaf children’s devel-
opment both in cognitive and emotional-social aspects. Its good frame for the
development of the second language development, which for the deaf means
oral national language used by the hearing majority.

There is also evidence that teachers of the deaf, as well as hearing teachers
of hearing children, vary a great deal in how much they talk about the mind.
Given that many deaf children often have a limited range of social partners
who can they communicate fluently with, restricted input is a serious issue for
many children.

The education of deaf children living in an integrated environment needs to
look beyond functional communication and academic skills and ensure there is
also a focus on more complex aspects of social and emotional understanding
and development.

Theory of mind skills could be zrained both in autistic children (Wellman,
et. al. 2002) and the deaf (Cerruto, 1999). In the study by Cerruto (1999) it
was hypothesized that children who are deaf would demonstrate delayed de-
velopment of theory of mind on a pretest. However, two sessions of training
would improve their belief tasks performance in a posttest. Training study was
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organized for a group of 38 children, between the ages of 5 and 13. The children
participated in control and belief training groups and received two sessions
spanning two weeks. A two-week and subsequent four-week pretest, posttest
and follow-up task were administered. A simple false belief pretest task results
showed that firstly, the vast majority of children who are deaf (77 %) failed that
task, secondly, a significant relationship between age and belief task perform-
ance existed, thirdly, an insignificant relationship between 1Q and belief task
performance was found, and fourthly, an insignificant relationship between
gender and belief pretest performance was found as well.

In general, the results of the study suggest that two belief training sessions
spanning two weeks had an effect on deaf children’s performance on false belief
tasks. The results of a t-test indicated that significant differences were found
between the theory of mind training group and the control one on posttest
scores measured on total, self, and other scores. More detailed results showed
that the gender was not the significant factor in theory of mind improvement
after training. This early bird study suggested that future research should be
done to predict the transfer of training results into different objects as well as
secondary level of beliefs.

Conclusion

Many studies found that deaf children represent a delay in theory of mind
development, however, the performance of false believe tasks by native signers
(deaf children of deaf parents) is much better then late signers (deaf children
of hearing parents). It is argued that deaf children with language delay are
significantly delayed in their mastery of false-belief reasoning. Language may,
therefore, perform two important roles: it can be a common code of communica-
tion, which during an interaction strengthens communicative competences of
deaf children and it can facilitate establishing social contacts with significant
others.. Sharing common attention during the episodes of engagement stimu-
lates the ability to take perspective of others and to communicate about mental
states. Significant others (mother and siblings) are very important figures in
this process.
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