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Abstract

The Relationship between Metacognitive Vocabulary
& Theory of Mind Development
by

Teri Granti

The aim of the present study was to investigate the relation between false
belief understanding and the linguistic capacities of (i) mental verb comprehension,
and (ii) complement sentence production and comprehension. The sample included
70 preschool children within the 3;0-6;6 age range with 10 children in each six-
month period. The materials used to assess theory of mind development were
Wimmer and Perner’s (1983) first order false belief tests “the unexpected contents
task” and “the unexpected location task”. For the assessment of mental verb
knowledge Astington and Pelletier’s (2001) task was adapted, while knowledge of
complement constructions was assessed by using picture-stories.

It was hypothesized that the linguistic capacities of comprehension and
production of complement sentences, and understanding of mental verbs would have
been established before false belief understanding.

The findings revealed that children start to establish some understanding
about other minds starting around three years of age. Children’s performance
revéaled highest level of understanding for the verb sanmak ‘think with implication
of false belief” as compared to other mental verbs, but understanding of mental verbs
did not precede false belief understanding. Memory for false beliefs expressed in
complement clauses with the verb sanmak ‘think with implication of false belief” and

age were found to be predicting factors for false belief understanding.



Ozet

Zihinsel Durum Belirten Eylemler ile

Zihin Kuram arasindaki iliski
Teri Granti

Bu ¢alismanin amaci, yanlig kani atfim1 anlama ile dil becerileri (i) zihinsel
durum belirten eylemleri (sanmak, diisiinmek, bilmek, vb.) anlama, ve (ii) tiimleg
climlelerini tiretme ve anlama arasindaki iligkiyi aragtirmaktir. Arastirmaya 3;0-6;6
yaslar1 arasinda, her alt1 aylik dt‘)nemdé 10 ¢ocuk olmak iizere, toplam 70 anaokulu
cocugu katilmistir. Arastirmada zihin kurami Ol¢iimii igin Wimmer ve Perner’in
(1983) birinci asama yanlis kanmi atfi testlerinden “umulmayan igerik testi” ve
“umulmayan yer testi” kullanilmistir. Zihinsel durum belirten eylemlere iliskin
bilginin 6l¢imi ig¢in Astington ve Pelletier’in (2001) testi uyarlanmis, tiimleg

climlelerin 6l¢iimil i¢in ise resimli hikayeler kullanilmistir.

Bu calismanmin denenceleri sunlardir: 1) Yagla birlikte yanlis kam atfi
testlerindeki basar1 da artacaktir. 2) Yanlis kani atfi testlerini gegen gocuklar, zihinsel
durum belirten eylemleri de (sanmak, diisiinmek, bilmek) anliyor olacaklardir. 3)
Yanlis kanmi atfi testlerini gegen ¢ocuklar, tlimle¢ climlelerini {iretme ve anlama ile

ilgili testlerde de bagarili olacaklardir.

Bulgular ¢ocuklarin, yanhis kani atfi testlerinde 3 yasindan itibaren basarihi
olmaya basladiklarin1 ancak bu becerilerinin tam olarak 4 yas dolayinda ortaya

ciktigin gostermistir. Cocuklarin zihinsel durum belirten eylemler arasinda en erken



sanmak kelimesini anladiklar ortaya ¢ikmis, ancak zihinsel durum belirten eylemleri
anlamanin yanlis kam atfi problemlerini anlamak i¢in belirleyici olmadig
gorlilmistiir. Sanmak fiili ile kurulan tiimle¢ ciimlelerde ifade edilen yanhs kam
onermelerini hatirlayabilme ve yas, yanlis l;anl atfim anlamanin en Gnemli

belirleyicileri olarak bulunmustur.

Vi
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1. Introduction

In the last 20 years specific cognitive abilities to understand others as
intentional agents, called Theory of Mind, has emerged as a major issue in cognitive
studies. Intentionality suggests a person’s goal to perform an action (Nelson, 1996),
and we interpret the mind of others in terms of intentional states such as desires,
emotions and beliefs. It is claimed that theory of mind and language are related
(Astington and Jenkins, 1999), and there are studies investigating the direction of this
relation. One view is that theory of mind development is dependent on oﬁr linguistic
abilities (Astington and Jenkins, 1999; De Villiers and De Villiers, 2000), and
another view assumes possible effects of theory of mind on language development,
particularly mental state verbs (Malle, 2001; Piaget, 1980 cited in Astington and
Jenkins, 1999). Probably the nature of this relation depends on the period of
development. After all, language provides us a representational medium for meaning
and helps us describe other people’s and our own actions in an intentional way. And,
some capacities in the linguistic domain, particularly those relating to talking about
mental representations and false beliefs of others, are said to be related to theory of
mind. Acquisition of mental state verbs such as think, know and believe has been the
focus of researchers who try to establish a relation between language and theory of
mind.

The present study aimed to explore the relationship between metacognitive
vocabulary knowledge and theory of mind development. The focus of the research
was on children’s understanding of the beliefs of others as measured by first order
false beliefs rather than understanding emotions and desires. It is assumed that

language influences theory of mind development, it was therefore hypothesized that



2

certain capacities in the linguistic domai.n such as the production of complement
sentences and understanding of certain mental verbs would have been established
before false belief understanding. Children start to acquire metacognitive verbs in
naturalistic settings in the preschool years (Astington and Pelletier, 2001). However,
children’s knowledge of the semantics of these verbs takes time to develop (Nelson,
1996). To date, there were no studies that had investigated this question in a Turkish
sample. We had, therefore, no information about when Turkish children acquire
metacognitive terms, when they understand their semantics fully and how this relates
to their theory of mind development. The present study, therefore, aimed to
investigate the relationship between understanding of other’s beliefs about reality
and metacognitive vocabulary development. In the following sections, the literature
on theory of mind development and the development of metécognitive vocabulary
will be presented. Then, the relationship between theory of mind and metacognitive
vocabulary development will be discussed. Finally, the problem of the study and the

hypotheses will be introduced.

1.1. Theory of Mind Development

Theory of mind refers to the ability to represent, and reason about mental
states (Malle, 2001). People have beliefs, desires, and intentions which constitute the
underlying reasons of their behavior. However, a person cannot directly see, taste,
smell, or hear mental states, but it is our everyday understanding that other people
have them (Meltzoff, 1999). Theory of mind refers to the capacity to understand the
internal states of others and attribute them beliefs, desires, intentions, and emotions

in order to engage in social interaction (Astington and Jenkins, 1999). People’s
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mental states are always changing. As people learn more, their beliefs change, and as
they get new ideas their perceptions change, and as their perceptions change, their
ideas change. Experience plays an important role for people to acquire new
information, which ééuses them to evaluate their perception about an event or an
object. As a result, people’s desires or intentions about an object may change even if
the object remains the same. But these changes do not cause people to forget their
past mental states, and they can still describe them. However, it is very difficult for
children of three years of age to recognize that their perceptions or beliefs have
changed (Astington and Gopnik, 1991).

When we think about children, in infancy they do not seem to be conscious of
their own mental states and are not aware of the thinking abilities of others
(Astington and Gopnik, 1991). Preschool children gain a fundamental understanding
of human psychology that facilitates their interpretation of people’s behavior in terms
of mental states like intentions, emotions, desires and beliefs when they develop a
theory mind (Flavell, 1999). What do children of different ages understand about the
mind, and how does this understanding develop?

Children’s daily lives are full of emotion, and routine events that they
experience in their family life may have an affective significance (Dunn, 1999).
Parents attribute intentions, feelings and desires to their baby’s grimaces and crying.
Parental interpretation of the states of the baby is mostly based on the baby’s
expression of emotion; his distress, anger, happiness and pleasure. From very early
on, mostly in western cultures, parents engage children in conversations about inner
states; emotions and desires, and this may facilitate children’s understanding of mind
and emotion. Several theorists proposed that family conversations about emotion

play an important role in children’s talk about emotions and for including feelings in
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the representation of events (Welch-Ross, Fasig, and Farrar, 1999; Wang, 2001;
Dunn and Hugh, 1998; Dunn, 1999).

At about 18 months, children begin to use terms such as “want” and “like”,
and to talk about hdesires. In their daily conversations, 2 yeaf-olds attribute
contrasting desires to different people for the same object and différentiate desires
from behaviors and from outcomes (Wellman, Phillips and Rodriguez, 2000). When
we consider emotions, 18 month-old children begin to talk about simple emotions
using such terms as “happy, sad, and mad”. In their daily conversations 2 year olds
can distinguish emotions from pains, and 2-3 year olds can identify emotions
commonly related to certain events such as happiness to birthday (Wellman et al,
2000). Thus, there is a claim that early understanding of internal states (emotions and
desires) gives way to a mental representational understanding. The direction of
theory of mind development is from desires and emotions to beliefs. Therefore,
reasoning about desires and emotions may be supportive for young children’s
understanding about other minds (Wellman et al, 2000). In this study, in
investigating the relations between theory of mind and language, we focused only on
the understanding of beliefs of children, which requires mental representational
capacity.

Children three years old have difficulty to understand that someone can
believe something different from what they themselves know. Also, they do not
understand that something can look different from what it really is. This means that
young children do not have an adult like mental representation of the mind (Flavell,
1999). So false belief, belief change and appearance-reality tasks are used by

researchers to examine the nature of young children’s mental representations about

the mind.
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Researchers of theory of mind indicate that the young child’s early
understanding of the mind is non-representational. By the age of 3, children move
into a transitional stage when they start to understand representational states like
beliefs. However, thié‘ is based on direct causal links between the worlci and people’s
beliefs about it (Meins, 1997). As a result, 3-year-olds cannot understand beliefs that
involve misrepresentations of reality; they therefore fail false belief tasks. On the
other hand, 4 or 5 year-olds develop a representational model of mind, in which
mental states are understood to be representations of reality (Nelson, 1996). These
children can understand false beliefs, recognize the change in their own beliefs,
deceive others, and distinguish between appearance and reality.

Attributing a false belief to another is achieved by understanding the other’s
mental representations and their causal connections to reality. Wimmer and Perner’s
(1983, cited in Astington and Gopnik, 1991) false belief task consists of a story
which is acted out for the child. In this story a boy puts a chocolate bar in one place
and goes away. Then, the chocolate is moved to another place in his absence. When
they boy comes back, he wants to get his chocolate. The experimenter asks the child
where the boy will look for the chocolate. Most 3-year-olds fail to predict that the
boy will look in the first place where he put it and therefore thinks it is at. That is,
they cannot look at the world from the other’s perspective at the age of 3. However,
children who have acquired the capacity to represent other minds and who
understand the concept of false belief should expect the boy to act on the basis of his
belief even if the belief is false. Thus, if children do not make a prediction based on
false belief, then it indicates that these children do not possess a meta-

representational ‘c‘apacity which would enable them to present the mental



representations of reality by othérs. Therefore, children must understand the relation
between perception and belief to answer false belief tasks correctly.

Three year olds have difficulty not only with changed locations but also with
unexpected contents"(Astington and Gopnik, 1991). They do not recogﬁize that their
beliefs change when they find out they were wrong. When asked their prior beliefs
about the content of a box, they do not remember their old beliefs and refer to the
real content as their answer. In this task, a 3-year-old child is shown a familiar candy
box and is allowed to find out that it contains pencils, not candy. Then, the pencils
are put back and the child is asked what she thought was in box when she first saw it,
she typically says ‘pencils’ not ‘candy’. Furthermore, when we ask her what her
friend who has not seen what is inside the box, will think what is inside it, she says
the friend will think there are pencils in the box. Three year olds have difficulties in
attributing false beliefs not only to others but also to themselves; that is they have
problems in identifying representational change even in the case of their own mental
states.

Three year olds also do not understand how something can look different
from what it really is, in other words they have difficulty in distinguishing between
appearance and reality (Astington and Gopnik, 1991). When they are shown an
object that has a deceptive appearance such as a sponge that looks like a rock,
children think that it is a rock when they look from a distance. They realize that it is a
sponge after they touch it. When asked what it looked like before they touched it and
what it really is, 3 years old say that it looks like what it really is, a sponge. The
children in this age group cannot distinguish between phenomenal appearance and

actual reality.
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Gopnik and Astington v(1‘988) investigated the developmental relation
between the ability to understand representational change (own false belief) and
appearance-reality and faise belief problems. Results indicated that understanding of
representational chaﬂge develops between 3 and 5 years of age‘. 3-year-olds
consistently described their current thoughts as if these were also their previous
thoughts, however 5-year-olds recognized their initial wrong impressions. Gopnik
and Astington (1988) expressed that two conflicting representations of the same
object is required for understanding representational change (i.e. change in one’s
own belief), false belief and appearance-reality distinction, but attributing false belief
to another was found to be easier than understanding change in one’ own beliefs.
Astington and Gopnik (1988) suggested that understanding another person’s different
representation of the world has practical utility in terms of explaining other’s
behaviors.

Gopnik and Slaughter (1991) examined the importance of representational
understanding in reporting past mental states such as beliefs, emotions, images,
perceptions and intentions. Results indicated that 3-year-olds have little difficulty in
recalling mental states that do not require a representational model of mind. That is,
young children easily reported their past pretenses, images, perceptions and what
they saw in the past. However, they failed to recall their past beliefs. Reporting past
desires and intentions were found to be easier than beliefs but harder than reporting
past pretenses, images, perceptions and what they saw in the past. The results support
the view that 3-year-old children lack the understanding of representational change.
Moreover, results indicated that failure of young children in false belief tasks was not
due to memory problems, because 3-year-olds easily remembered other past mental

states. Flavell (1999) states that children younger than 4 do not realize that people



think and act in similar to the wéy they represent the world mentally rather than the
outside world actually is.

To summarize, the developments occurring during preschool period is in
children’s ability to aeal with first order false beliefs involving appéarance-reality
distinctions, unexpected contents and unexpected locations. Children cannot
understand beliefs that involve misrepresentations of reality at the age of 3, they
cannot look at the world from the other’s perspective, they do not recognize that their
beliefs change when they find out they were wrong, and do not understand how
something can look different from what it really is. With age their correct
performance on these tasks increase and they can more correctly speculate about
other people’s mind and their behavior (Astington and Gopnik, 1991). In the last
years of preschool, 4 or 5-year-olds can understand false beliefs, recognize the

change in their own beliefs and acquire the ability to deceive others.

1.2. Metacognitive Vocabulary Development

Children begin to acquire language between the ages of 18 months and 2
years, and by the age of 3 they start to acquire abstract terms to talk about their world
(Nelson, 1996). They use the verbs “think” and “know” to refer to their mental states.
If it is language, as it is claimed, that facilitates children’s abilities to understand
others’ minds, in particular, their beliefs, then what kind of developments in
language may contribute to the development of theory mind? Acquisition of mental
terms may indicate an understanding of mental states and therefore may reflect the
development of the concept of mind in children (Moore, Bryant, and Furrow, 1989).

Olson (1988, cited in De Villiers and De Villiers, 2000) proposed that theory of mind



development requires a language vfor talking about the mind, and the metalinguistié
capacity for understanding the semantics of terms such as “think” and “know”.

The verbs think and know were first studied by Johnson and Maratsos, (1977)
because of their common use and contrasting implications. Thesé terms are
distinctive in their reference to internal mental states rather than extemal events.
Johnson and Maratsos investigated when young children understand the semantics of
these terms, that thinking can be false, that knowing presumes truth, and that
thinking is not equivalent to saying. The participants were 32 preschoolers who were
equally divided into groups of 3 and 4 year olds. Four “Hider and Seeker” stories
were told to each subject. The results indicated that 4 year-olds understand that
thinking may be false and knowing must be true, and therefore understand that know
presupposes truth. Four year-olds did not tend to confuse mental states with external
events, and they clearly differentiated thought from what was said and what was
actual fact. However, 3 year-olds did not present much evidence that they
distinguished these terms. They showed a better performance on questions about
hider than about seeker by simply judging the truth of the complement clauses
(Where would the hider look to find the item?) and ignoring the mental verbs. Thus,
we can say that a sophisticated understanding of mental verbs emerges in 4 year-
olds, which corresponds to a better performance on false belief tasks.

Although researchers have investigated children’s ability to understand the
mental world, little is known about the beginning of such understanding. Shatz,
Wellman and Silber (1983) investigated the early use of mental terms in the natural
speech of children of very young age. They made a longitudinal examination of one
child’s speech from 2:4 to 4 years of age. There were 157 samples of speech through

a 20-month period. Each sample consisted of 20-30 minute conversations collected
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twice a week. In addition, for furthér study they collected samples from 30 additional
children of 2 to 3 years of age. They modified Gelman and Shatz method of
analyzing naturally occurring speech. Results indicated that variety and frequency of
mental verbs increased from the use of 2 different mental verbs to 11 different verbs
in the last month of the 20 month period. There was evidence that children’s first use
of mental verbs involve either the idiomatic phrase “I don’t know” or pragmatic
social routines. It was found that mental verbs begin to appear in the child’s speech
during the third year of life. From this age onwards, the frequency of these verbs
increased. Mental verbs were not first used to refer to internal méntal states, rather
they served the function of directing the interaction. Therefore, subsequent studies
focused on the measurement of the semantic as well as the pragmatic functions of
these verbs.

Abbeduto and Rosenberg (1985) investigated the development of knowledge
about presuppositions of cognitive verbs that take sentential complements. They used
comprehension and verb choice tasks, and the verbs included factives and non-
factives. Twenty four subjects at each of the chronological ages of 3, 4 and 7 and
also twenty four adults were included in this study. It was found that children of 4
years and older were aware of the factive status of know, forget, and remember. By
the age of 4, most children were also aware that think does not presuppose the truth
of its complements. Only the adult group had mastered the presuppositional
properties of believe, which has both factive and nonfactive properties. ‘Believe’ is
not acquired until age 7. Before they have mastered believe, children treat it as a
factive.

Mental terms that are most commonly used in research are ‘know’ and

‘think’, which appear in children’s speech by the end of age three. Moore and
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Davidge (1989) noted that understanding the semantics of different mental terms/ 1s
later than the appearance of these terms in children’s vocabulary. The most
commonly studied sgmantic prdperty is presupposition. Factive verbs, such as know
and remember, presuppose the truth of their complements while non-factive verbs,
such as think and believe, do not. Presupposition refers to the beliefs held by the
subject of the mental verb. The term ‘know’ is differentiated from ‘think’ by virtue
of the fact that the former verb implies that the subject has unambiguous evidence for
the truth value of the complement, however the verb ‘think’ does not imply such an
evidence. It is assumed that children do not distinguish the verbs on the basis of their
presuppositions until the age of 4 to 5 (Moore and Davidge, 1989).

In their study Moore and Davidge (1989) examined whether children’s
understanding of mental verbs is first in terms of speaker’s certainty/uncertainty or in
terms of event factivity/non-factivity. They tried to distinguish the certainty and
factivity level of verbs, such as know (factive-high certainty) and think (nonfactive-
low certainty) and sure (nonfactive-high certainty). With these contrasts they tried to
differentiate the semantic and pragmatic functions of these verbs. There were a total
of 60 children within the 3-6 age range, who were told to play a hiding game, in
which they would find a hidden candy. The experimenter manipulated the game by
using various mental verbs. It appeared that with age children had a better
performance in distinguishing know-think and sure-think, but in the case of know-
sure they could not make a distinction. It is clear that children start to distinguish
know, think and sure with respect to the expression of certainty at around 4 years of
age. It is claimed that instead of the factive and non-factive distinction, children
differentiate mental terms on the basis of their function for expressing degrees of

certainty, that is, their pragmatic function.
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Moore, Bryant and Furrow (1989) designed an experiment to furtiner
investigate the pragmatics of mental verbs. They wanted to see if young children
recognize that speakers use mental terms to indicate differential degrees of certainty,
and if they can respond appropriately on the basis of this information. Sixty nine
children between the ages of 3;1 and 8;11 were examined with contrasting pairs of
statements by 2 puppets. All the possible combinations of the terms know, think and
guess were used in different trials. Children were required to find an object hidden in
one of two places on the basis of instructions. The results provide evidence that
comprehension of the use of mental terms to express ‘certainty’ or ‘uﬁcertainty’
develops over the preschool years. By 4 years of age, children can distinguish
between know and think, know and guess, and they can understand that they can rely
on the statements with know better than the statements with think or guess. This
understanding appears to be complete by 5 years of age. However, the distinction
between think and guess was not well understood at any age studied in this
experiment. The studies indicate that understanding of the semantic difference
between think and know appear between 4 and 5 years of age. They argue that before
age 4, think, like know, is treated as a factive. Therefore, semantic and pragmatic
understanding seems to emerge together.

Why children treat rhink as a factive is an interesting question. Until age 4,
’children are mostly exposed to their parents’ conversations, and for children what
their parents say is always true, so it would be unlikely for a word which their
parents use to be a nonfactive. However, by experiencing this word in different
settings, such as in school, they may extract the meaning from its use in discourse by

recognizing the relevance of the word within the context. Therefore, children’s

understanding of the pragmatic function of expressing relative certainty might be
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based on the semantic understanding of factive and nonfactive mental verbs (Moore,

Bryant and Furrow, 1989).

1.3. The relation between mental verbs and theory of mind development

The relation between language and theory of mind development is one of the
most important topics for researchers to deal with even if the existence of a
connection is not debated. The direction of the relationship, whether theory of mind
depends on language or language depends on theory of mind development, is being
questioned. The first view argues that certain linguistic abilities are crucial for the
representation of mental states (Astington and Jenkins, 1999; De Villiers and De
Villiers, 2000; Dunn, 1999). According to this position, language development,
which includes syntactic and semantic ability, may promote the understanding of
false-beliefs. The second view that language depends on theory of mind (Malle,
2001; Leslie, 1988; Piaget, 1980 cited in Astington and Jenkins, 1999) argues that
children first acquire some understanding of false beliefs, and then their language
abilities, semantic and syntactic, improve and reflect these developments in false
belief. According to this viéw, theory of mind is not dependent on linguistic
representation.

Theory of mind development (false belief understanding) and mental verb
knowledge seem to be related because both require the same representational
capacity (Flavell, 1999). False belief understanding depends on the ability to
recognize that people think and behave according to the way they represent the world
mentally, rather thén the real world situation. So, people should have a

representational conception of the mind to make inferences in hypothetical situations
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(Flavell, 1999). Furthermore, mental verb knowledge promotes the understanding of
mental world and discussing mental events by use of complement sentences.
Therefore, with this knowledge we can represent someone’s mental state, which may
be different from ours. Thus, mental verb knowledge provides the necessary tool for
representing false beliefs (De Villiers and De Villiers, 2000).

Language provides us a representational medium for meaning and
intentionality with its pragmatic, semantic and syntactic aspects (Astington and
Jenkins, 1999). And, cach one of these components plays a different role in theory of
mind development. Pragmatic ability is to use and interpret language appropfiately in
social situations by paying attention to speakers’ beliefs, intentions, desires, states of
knowledge and ignorance. As discussed earlier, using certainty and noncertainty
markers is related with pragmatic ability. Semantics is related to word-meaning; it is
crucial to learn words that refer to mental states such as think, remember, believe,
Jforget and know in order to develop an understanding of these states experienced by
the self and by others. Syntactic ability is the ability to make sequences and
combinations of words in the formation of sentences and phrases. It is important to
have the syntactic ability to comprehend and produce complex constructions
(complement sentences) (de Villiers and Pyers, 2002, p.1056).

Sentences containing mental state verbs require an embedded proposition,
which is called a complement in linguistics (He thought it was red). Complements are
used with verbs of desire (want), communication (say, ask) and mental state (know,
think, forget). Some of these verbs can take a simple noun phrase (She wants a ride)
but they can also take a whole embedded proposition expressed in complement
clauses (We forgot that he lost the key). Complements also provide a basis to talk

about lying or mistakes: He said he had salad for lunch (but he really had pizza); He
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thought he lefi the door open (De Villiers and De Villiers, 2000). De Villiers and Dé
Villiers (1995, cited in Astington and Jenkins, 1999) argue that forming a sentence
with mental verbs requires the usage of embedded p}opositions and that is what is
implied in first order false beliefs. Acquisition of such complement constructions
might provide the representational format that is needed for false belief
understanding (Astington and Jenkins, 1999, p.1313).

Astington and Jenkins (1999) investigated the direction of the relationship
between language and theory of mind development, and examined the contributions
of semantic and syntactic abilities to this relation. Regression analyses indicated that
language at an earlier point in time (children at the mean age of 40 months) predicted
theory of mind performance, that improvement of linguistic. abilities increases
children’s theory of mind performance, but not vice versa. They found that syntax
i.e- the ability to control complement clauses, made an independent contribution to
the prediction of theory of mind but semantics made no additional contribution.
Thus, they suggest that object complements promote false belief understanding
because the structural features of language provide the necessary tools to represent
false beliefs. Both Astington and Jenkins (1999) and de Villiers and Pyers (2002)
provided evidence to the relation between language and theory of mind, by showing
that performance on linguistic tasks is a precursor of successful false belief
performance, but the reverse 1s not true.

Regarding the role of language Lohmann (1999) examined whether
knowledge of metacognitive verbs and complement sentence understanding in 3-8
year olds would predict their theory of mind performance. She investigated the
development of se;llantics of mental verbs and syntax of embedded sentences, and

looked at the relation between these and theory of mind performance. It was found
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that metacognitive verb understanding develops over time and there is progress in
understanding of know, understand and forger after 4 years of age. Most terms are
well differentiated before 8 years, but there are stillddifﬁculties with predict, deny
and guess. The analyses indicated that embedded sentence competence is the primary
predictor of theory of mind performance. The direction of the relationship between
first order false belief and embedded sentence production is that embedded sentence
precedes correct false belief performance. Therefore, acquisition of grammatical
structure of embedded sentences may be a prerequisite for acquisition of mental
verbs, because their use requires use of embedded clauses. Thus, syntax f)lays a
significant role in development of theory of mind.

De Villiers and De Villiers (2000) also argued that children who have
mastery of complement sentences (embedded propositions) might have already
acquired the capacity to represent the belief states of other people in his own mind.
Complex syntactic structures that are used for explaining mental events facilitate
representational changes, which allow for understanding false beliefs. The embedded
propositions are necessary for a language for discussing mental events, thus
complementation provides a tool for representing other’s mental world, which may
be different from ours.

Perner (1991) investigated children’s comprehension of the word know and
their understanding of knowledge. He discusses the concept of knowledge and
suggests that correct mental representation of information is acquired by a reliable
evidence, which provides us to make a correct action. Access to information is
necessary for the existence of knowledge, however children lack the understanding
of the necessity of access to information for acquiring knowledge. According to

Perner, episodic information requires metarepresentational interpretation of how
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information was obtained. There is an important distinction between semantic and
episodic cues. Semantically retrieved information is experienced as known, however
information obtained through episodic cues is experi;enced as remembered (Perner,
1991). Then, the reason for the inability of children younger than 4 years to form
episodic cues may be the lack of metarepresentational capacity. Therefore,
acquisition and use of the verb ‘know’ becomes essential to conceptualize knowledge
as a representational state of mind.

Metacognitive terms are used to refer to the mind, differentiating cognition
(perception and communication) from other types of mental state, such as vdesire,
intention, and emotion. Studies on theory of mind development generally focus on
the preschool years, with a few exceptional studies investigating children during
school years (Astington and Pelletier, 2001).

In one study Moore, Pure and Furrow (1990) examined children’s
understanding of the expression of speaker certainty and uncertainty and its relation
to theory of mind development. They conducted two experiments and in the first
study 80 children between 3 and 6 years of age were presented with a task in which
they had to guess the location of an object hidden in one of two boxes. The children
were presented with contrasting pairs of statements by 2 puppets as clues for
location. Different trials consisted of either the modal verbs must, might, and could,
or £he modal adjuncts probably, possibly, and maybe. The results indicated that the
terms expressing relatively high degrees of certainty started to be differentiated from
the terms expressing lower degrees of certainty at about 4 years of age. Between 3
and 4 years, children’s understanding of the difference between must-might, must-
could, and probably-maybe improved significantly. By 5-6 years, the probably-

possibly distinction improved.
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In the second experiment, they also examined whether the competence on
modal terms was related to competence on mental terms, and whether performance
on a certainty task was related to their understanding of beliefs. Twenty six four-year
olds were presented with the certainty task, testing both modal and mental verbs, and
the false belief, representational change, and appearance reality tasks. It was found
that children’s performance with modal terms and mental terms was highly
correlated. This result shows that 4 year-olds develop an understanding of mental
state verbs expressing relative certainty. Children who could make use of modal and
mental terms to find the hidden object also performed better on false beliefv tasks.
Therefore, these results imply that performance on all of these tasks are
intercorrelated, and understanding of the nature of mental states is related to
understanding mental terms and expressions of degrees of certainty. These two
experiments show that children start to understand that people may have beliefs with
differing degrees of certainty at 4 years of age, and this understanding basically
depends on understanding of the nature of beliefs. Children need to understand that
beliefs and other mental states refer to a world outside the mind, and need to
recognize that mental states are representational (Perner, 1991). Therefore, children
who understand thé nature of mind are able to recognize the existence of false beliefs
in others and changes in their own beliefs, and also others can hold beliefs with
différing degrees of certainty.

The discrepancy between children’s natural Janguage data and their failure in
false belief tasks led researchers to focus on children’s language ability. For instance,
children’s understanding of modal verbs was investigated in different languages.
Modal verbs are necessary for considering hypothetical situations and also for

thinking, making predictions and expressing intentions and desires (Wakefield,
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1997). Considering possible alternatives is an important capacity for making
decisions and for logical reasoning, such as making abstractions and deductions,
which are also necessary for false belief understandi<ng. Wakefield (1997) assessed
children’s understanding of modal verbs and speaker’s certainty while making
inferences. She differentiated between modals of necessity (must, should) and
modals of possibility (may, might, could, would) in English. Then, she asked
children to make inferences and to assess speaker’s certainty in sufficient and
insufficient information conditions. Findings demonstrated that using modal concepts
of necessity and attributing certainty to speaker in sufficient information conditions
developed earlier than using modal concepts of possibility and attributing uncertainty
to speaker in insufficient information conditions. It was found that attributing
certainty appears early on, while attributing uncertainty is established more slowly.
Aksu-Kog¢ (1988) studied Turkish children’s knowledge of the modal
distinction between inferential past and the past of direct experience as expressed by
the tense- aspect- modality marking inflections. In Turkish, particle -di refers to past
of direct experience whereas particle -mug refers to situations of indirect experience.
A speaker who reports an event by using -mus indicates that s/he has not witnessed
the event, but is making an inference from its observable results or is reporting
hearsay. In her research, Aksu-Ko¢ (1988) studied the acquisition of evidential
markers indicating indirect evidence and direct past markers in Turkish children. She
found that —di emerged first and was followed by -mus, and that a sharp
developmental improvement just after the age of 4. At the age of 3, children’s use of
-d1 and -mus seemed to be unreliable, because they seemed not to be aware of what
the semantic/pragmatic differences between the two forms are. This finding supports

the assumption that children lack the understanding of the requirement for a source
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of evidence for acquiring knowledge. However, by the age of 4, they have a clear
understanding that these markers give information about speaker’s source of
evidence and, thereby, degree of certainty.

Aksu-Kog¢ and Mersin-Alici (2000) investigated the developmental relations
between Turkish children’s understanding of representational change, false belief
and the acquisition of the —~DIr particle, another modal form. The use of the —DIr
particle, is based on the speaker’s prediction, with less than full certainty, of a
situation on basis of what is known to be a habitual behavior. That is, this particle
requires deduction from prior experience in the absence of evidence. In one of its
uses, it thus indicates uncertainty/nonfactivity. The results of Aksu-Ko¢ and Alici’s
study indicated that children who were successful in false belief tasks used formal
markers of noncertainty significantly more than those who failed it. Turkish children
showed the capacity to hold a theory of mind between 3 to 4 years when they were
also productively using noncertainty markers. There seems to be a close relationship
between false belief understanding and use of noncertainty markers; however, this
relationship does not immediately display itself in children’s performance on
language tasks that require reflective awareness. With an increase in age, children
displayed a higher level of awareness for noncertainty markers. Children need to
experience different settings to make pragmatic operations on these evidential
markers and they are required to have metarepresentational understanding of the
implication of alternative and possible realities. This metarepresentational capacity
seems to emerge at about 6 years (Aksu-Kog¢ and Mersin-Alici, 2000). Therefore,

around 6 years, children start to reorganize their understanding of the pragmatics of

noncertainty/nonfactivity markers.
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Vinden (1996) examined Junin Quechua children’s vocabulary and their
understanding of mind in comparison with Western children. The study indicated
that on appearance vs. reality tasks they performedu similar to Western children,
however, on representational change and false belief tasks they performed poorly in
comparison. Vinden (1996) suggests that language must be a factor that prevents
them from performing correctly on false belief and representational change tasks
since there is no explicit mentalistic vocabulary in Junin Quechua, but mental verbs
are essentially verbs of saying. Therefore, Quechua children do not look for mental
basis of behavior and do not reflect on their thoughts but they just express on the
basis of action.

Lee, Olson and Torrance (1999) tried to observe whether the same
developmental pattern of false belief understandiﬁg exists with Chinese speaking
children between 4 and 5 years old and the effect of Chinese language on children’s
performance in false belief tasks. In Chinese language there are several verbs for
talking about true and false beliefs and appearance vs. reality. The study showed that
when the verb implies that the belief referred to may be false, children’s performance
on false belief tasks is better than when the verb used is neutral. Therefore,
availability of such mental verbs in their language may have facilitative effects on
development of false belief understanding.

Doherty and Perner (1998) tried to find a common factor between
metalinguistic awareness in the domain of semantics and the ability to understand the
representational nature of mind. They assumed that metalinguistic awareness will
appear at the same time that children begin to succeed on the false belief tasks, at
about 4 years of age. Four year olds were shown items in a picture (e.g., a rabbit) and

were asked to name them with a common noun. Then, another person or a puppet
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named the same picture with a synonym (“This is a bunny”) or with a wrong label
(“This is an elephant”). The child was told that the puppet’s task was to label the
item correctly (same meaning) but using a different name (different form) than the
child. Then the child was asked if the puppet did what it was supposed to do; the
correct response was to say “yes” if the puppet used the synonym. In érder to pass
the synonym task, the child is required to realize that something can be represented
in different ways. Thus, there is a close relationship between false belief tasks and
synonym tasks, both of which require the same representational capacity. The results
indicated that metalinguistic awareness emerged at around the age of 4, and that
there was a strong relation between the metalinguistic awareness task, (synonym
task), and false belief tasks. Research on the acquisition of word meaning has shown
that children tend to arrange words into mutually exclusive categories (Doherty and
Perner 1998). Between the ages of 2 to 6 years, they tend to map novel words onto
novel objects more frequently than onto objects for which they already know a name.
They tend to reject novel labels for an object with a known label, that is, they have a
bias that an object can have only one label. This means that children show a
resistance to learning synonyms. Flavell (1988, cited in Doherty and Perner, 1998)
suggested that theory of mind tasks and mutual exclusivity tasks both require an
understanding that objects can be represented in more than one way. Therefore, both
tasks share a common conceptual basis. Children’s representational capacity allows
them to pass both the false belief and synonym tasks. In addition, the synonym task,
used in that study, requires the most basic features of language (same and different
meaning of words) not complex grammatical characteristics. As a result, children
succeeded on this £ask and showed that they develop metalinguistic awareness at the

age of 4, although there is contradictory view that this awareness in general develops



between 5 to 8 years (Gombert, 1992, Tunmer and Herriman, 1994, cited in Doherty
and Perner, 1998). Consequently, this study made an association between the false
belief tasks and metalinguistic synonym tasks that both require‘ the same
representational capacity. And, the results support the prediction that metalinguistic
awareness can develop at around 4 years and underlying reason for the ability to

understand beliefs is same with the development of understanding representations.

1.4. Aims of the study

The first aim of this study was to investigate the development of the
understanding of metacognitive vocabulary in a Turkish sample. The development of
metacognitive vocabulary has been examined in French and English but not in
Turkish. Since the grammatical structure of the Turkish language is different and it
contains evidential markers such as the verb inflections —d1, —mis and —dir as well as
a specialized false belief verb sanmak, we were interested to study this issue in
Turkish. The inflection —di indicates direct experience, —mus indicates the speaker’s
indirect experience based on inference or hearsay, and the nonfactive —dir indicates
the speaker’s deduction on the basis of past experiences. Studies show that Turkish
speaking children begin to use these evidential markers, which do not exist in Indo-
European languages, as early as 2-3 years of age (Aksu-Kog, 1988). Therefore, they
may be sensitized to the possibility that people’s mental representations may be
linked to reality in different ways (through direct experience, through inference from
indirect experience and through inference from previous knowledge), and this may
facilitate their understanding of metacognitive verbs which encode mental states at
an earlier age. Furthermore, the semantics and pragmatics of metacognitive verbs in

Turkish might show some differences from those in other languages and it was
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uncertain when children construct a full understanding of the functions of these
verbs.

A second research aim is to look at the relationship between knowledge of
metacognitive vocabulary and theory of mind development. In line with the studies
in the literature we expected to find a relation between the two lines of development,
because understanding and use of metacognitive verbs such as think know and
believe in certain types of complement constructions rests on the same kind of
representational capacity required in understanding false beliefs. For this purpose,
understanding of false beliefs was also assessed with the same sample of children. It
was expected that majority of the children who pass false belief tasks would also
pass mental verb items sanmak ‘think with implication of false belief in past tense’,
bilmek ‘to know’ and diisiinmek ‘to think’ since these verbs were used in the
administration of false belief tasks and the concepts they encode were expected to be
accessible to children. Thirdly, as was discussed above, mental verbs serve a
metarepresentational function when they are used as main verbs taking complement
clauses that describe the mental states of others (which may be true or false
representations of reality) “I think she will look in the cupboard to find the candy”
(De Villiers and De Villiers, 2000). False belief understanding also requires
metarepresentational capacity since it necessitates the representation of the
representation of another mind in a situation where that representation does not
match reality. It was therefore expected that understanding of certain mental verbs
would be closely related to the understanding of others’ beliefs. For this reason, the
relationship between children’s use of mental verbs in complement constructions and
their understandingh of false beliefs were also investigated. It may be that it is the use

of mental verbs with false complements which facilitates the ability to maintain
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different representations of reality that is required for understanding representational

change and false beliefs (Lohmann, 1999; De Villiers and De Villiers, 2000).
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1.5. Hypotheses

On the basis of the theoretical assumptions stated above, the following

hypotheses were put forward:
Hypothesis 1: Correct performance on false belief tasks will increase by age.

Hypothesis 2: Children who pass false belief tasks will also have passed mental verb
items sanmak ‘think with implication of false belief in past tense’, bilmek ‘to know’

and diistinmek ‘to think’.

Hypothesis 3: Children who pass false belief tasks will also have passed

complement sentence tasks.

No hypothesis is stated for the development of the semantics of mental verbs.
Since this issue has not been investigated in Turkish, an exploratory study was
carried out to discover when the understanding of the semantics of mental verbs

appears in children’s vocabulary.
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2. Method

2.1. Sample

Preschool children between 3;0-6;6 years of age were included in the sample.
The sample consisted of 20 children (10 boys, 10 girls) in each age group, with 10
children in each six-month period. There were a total of 70 children and all of the
children cooperated with the experimenter. Participants were selected from various

preschools and elementary schools in middle income residential areas.

2.2. Materials
2.2.1. Theory of Mind Tasks

Wimmer and Perner’s (1983) first order false belief tests were used to assess
children’s theory of mind.

a) The unexpected contents task

The child was presented with a familiar box, which typically contains candies
(bonibon box). She/he was shown the box and asked what she/he thinks is inside the
box. Then the box was opened and the child was allowed to rdiscover the unexpected
contents; pencils, in the box. During the test phase the child was asked, Ben kutuyu
acmadan once sen iginde ne var sanmuistin? “What did you think was in the box
before you looked inside?” to assess his/her representational change (own false
belief) ability and asked, Arkadasin X... gelince bu kutuda ne var sanir? “What will

your friend X... think is in the box?” to assess his/her understanding of other’s false

belief.
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b) The changed location task

One puppet named Minny was presented to the participants. Minny put some
chocolate in one place and went away. In his absence, not to be soften, the chocolate
had been moved to a refrigerator by the experimenter. Then Minny came back to take
his chocolate and the subject was asked, Minny ¢ikolatayr almak icin ilk nereye
bakacak? “Where will Minny first look for the chocolate?”” This task only assessed

children’s understanding of other’s false belief.

For a child to be considered as passing the false belief task, s/he had to
perform correctly on both the unexpected contents and the changed location tasks.
That is, if the false belief questions of both tasks (“Arkadasin X... gelince bu kutuda
ne var sanir?” ‘What will your friend X.. think is in the box?” and “Mini ¢ikolatay:
almak icin ilk nereye bakacak?” ‘Where will Minny first look for the chocolate?)
were answered correctly, then the child received a score of 1, otherwise s/he received
a score of 0.

Representational change was assessed only in the unexpected contents task
with the question “Ben kutuyu agmadan énce sen icinde ne var sanmistin?” ‘What
did you think was in the box before I opened it?’ If this question was answered

correctly, the child received a score of 1, otherwise s/he received a score of 0.

2.2.2 Language tasks

a) Measurement of understanding and production of complement constructions

Syntactic ability was assessed with pictures including familiar cartoon
characters “Edi and Biidii”. There were eight stories and each story consisted of 2-3
pictures and at the end of each story, the child was required to produce embedded

sentences using the mental verb sanmak ‘think with implication of false belief in past
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tense’. Half of the stories included false belief statements and subjects were asked to
report the characters belief (De Villiers and De Villiers, 2000). The other half, on the
other hand, did not include false belief statements. The first set of items measure
memory for false beliefs (type-A items henceforth) whereas the second set was
designed to assess children’s ability to produce the syntax of complementation (type-
B items henceforth).

Ex (1): Item for memory for false beliefs

(Resiml) Edi ile Biidii resim dersindeler. Edi, gizlice Biidii niin boya
kalemlerini ¢antasindan alip swramn igine koyuyor.

(Resim 2) Ogretmenleri “Hadi bakalim kalemlerinizi ¢ikartip
resimlerinizi boyaym” diyor.

Biidii kalemlerinin ¢cantada oldugunu sanyor ama aslhinda kalemler swranin
icinde!

Simdi soyle bakalim, Biidii ne saniyor?

(Picture 1)  Edi and Biidii are in art lesson. Edi takes Biidii’s pencils out of
his bag while he is not looking and puts them inside the desk.

(Picture 2)  The teacher says “Come on, take your pencils out and paint
your pictures”.

Biidii thinks that his pencils are inside the bag however his pencils are inside
the desk!

Now, tell me, what does Biidii think?

In this story the target sentence is Biidii kalemlerinin_cantada oldugunu

saniyor ‘Biidi thinks that his pencils are inside the bag’. The clause that expresses a

false belief using a complement construction is underlined. In this set of items the

expected response is modeled to the child by the experimenter.

Ex (2): ltem for syntax of complementation

(Resim 1) Bak Edi yatagina yatmus, Biidii de ona kitap okuyor.



30

(Resim 2) Edi’nin gozleri kapanms. Biidii de “Aa Edi uyudu” deyip
okumay1 birakiyor.

Simdi soyle bakalim, Biidii ne saniyor?

(Picture 1) Look, Edi is in his bed and Biidii reads a book to him.

(Picture 2)  Edi’s eyes are closed. Biidii says that “Hm Edi slept” and
finishes reading the book.

Now, tell me, what does Biidii think?
In this story the target sentence is Biidii, Edi nin uyudugunu saniyor “Bidii

thinks that Edi is sleeping”. In this set of items the expected response is not modeled

to the child.

Correct response to the type-A items designed to evaluate memory for false
belief statements expressed by complement clauses, implies that the child
comprehends and can keep in mind the meaning of the complement clause as well as
its syntax. On these items children were scored on the basis of both their syntactic
and semantic knowledge. On the type-B items designed to test the child’s ability to
produce the syntax of complement clauses with sanmak ‘think with implication of
false belief in past tense’ children were scored for their syntactic knowledge. Both
sets of items were scored in a similar fashion for correct syntax. Children who used
the verb sanmak ‘think with implication of false belief in past tense’ with —dik or —
ecek complements (uyudugunu sand: ‘thought that he fell asleep’, yitkayacagim sandi
‘thought that he was going to wash’) were given a score of 2, those who used the
verb sanmak with finite verb forms (uyumus sandi ‘thought that he fell asleep’,
yikayacak sanms ‘thought that he was going to wash’) were given a score of 1 and
those who used ungrammatical forms got a score of 0. As noted above, type-A items

were also scored on semantic grounds, that is, for memory for the false belief



statements. Children who repeated the false belief statement Were given a score of 1,
those who gave a wrong response by referring to the reality condition were given a
score of 0. For example, when asked “Ed; ne sanzyor?;’ (What does Edi think?) after
the statement “Edi, Biidii’niin pasta alacagim samiyor, ama Biidii dondurma
getiriyor” (Edi thinks Biidi will buy a cake but he brings an ice-cream) a child who
responds “Edi, Biidii’'niin dondurma getirecegini saniyor” (Edi thinks Budi will
bring an ice-cream) gets a 0 for his/her wrong answer. In order to be able to compare
the syntax and semantics scores, syntax scores of type-A items were adjusted so that
a child who used used —dik or —ecek complements were considered to have produced

correct syntax and were given a score of 1, otherwise they were given a 0.

b) Measurement of Mental Verb Knowledge

Children’s mental verb knowledge was assessed by an adaptation of
Astington and Pelletier’s (2001) test to Turkish. The children were told stories about
a brother and a sister and they were shown 3-4 pictures for each of the stories. There

were a tota] of 9 different stories that assess the understanding of different mental

verbs.
Ex:

Simif yarin hayvanat bahgesine gidecek. Selin “Yagmurluklarimiz
getirmemize gerek var mi?” diye soruyor. Emre “Yagmur yagmayacak. Yarin
biitiin giin giinesli olacak.” diyor.

Soyle bana: Emre yarin havann giinesli olacagin biliyor mu yoksa
havamin giinesli olacagim diisiiniiyor mu? (dogru cevap = diisiiniiyor)

Their class is going to go to the zoo tomorrow. Selin asks “Do we
have to bring our raincoats”. Emre says that “It is not going to rain.
Tomorrow it will be sunny”.

Tell me: Does Emre know that it will be sunny or does he think that
it will be sunny? (correct response = think)



Thus, at the end of each story the child was presented with a forced choice
question contrasting two metacognitive verbs only one of which was a correct
representation of the mental process described in the i)receding story. Although for
half the items the correct response was the first member of the forced choice pair and
for half the items it was the second member, unfortunately, this ordering was not
counterbalanced for each verb. Each verb therefore appeared either as the first or the
second member of the forced choice-question, and it is possible that certain verbs got
a higher proportion of correct responses because they were heard last by the children,
that is, due to a recency effect. For this reason separate total scores were obtained for
items where the correct response came first (Order 1) and items where the correct

response came second (Order II).

Position of the verbs in forced choice questions; the correct response is underlined.

1st 2nd
sanmak “think with implication of fb in past tense’  bilmek ‘know’
anlamak ‘understand’ agtklamak ‘explain’
bilmek ‘know’ hatirlamak ‘remember’
hatirlamak ‘remember’ sanmak ‘think with implication of fb in past tense’
diisiinmek (think) sanmak ‘think with implication of b in past tense’
gostermek ‘show’ kandirmak ‘deceive’
hatirlamak ‘remember’ unutmak ‘forget’
bilmek ‘know’ tahmin etmek ‘guess’
bilmek ‘know’ diistinmek ‘think’

Correct responses to the 9 items of the mental verbs task were scored +1 and
incorrect responses were scored -1. This is because there was a 0.5 probability of
being correct by chance; in this way scores for random responses simply cancel one

another. Scores for individual items were summed to give the total mental verb score,



(8]
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which can range from -9 to +9. If a child responded just randomly then his/her score

is either +1 or -1.

2.3. Procedure

Each child was tested individually in one session on a single day, in a private
room in the preschool. There were seven preschools which served children from
middle class families. It took approximately 20 minutes for one child to perform all
tasks.

All tasks were given in a random order and task items were randomized

among themselves. Therefore, no child received the same order of questions.

3. Results
3.1 Analyses for False Belief Tasks

Hypothesis 1 predicted that correct performance on false belief tasks would
increase by age. In order to see the distribution of children who showed correct
performance on both false belief tasks by age a chi-square analysis was conducted.
The proportion of children who passed the false belief tasks increased significantly
with age, (x2 (6, N=70) = 22.857, p<.001). The analysis indicated that while 30% of
the children between 3:0-3;6 and 30% of the children between 3;6-3;11 years of age
succeeded on both false belief tasks, 80% of those between 4;0-4;6 years showed
correct performance. As can be observed in Figure 1 below, there is a major jump

around 4:0 years of age. Thus, hypothesis 1 is supported by the data.



Figure 1: Percent distribution of children who showed correct performance on
both false belief tasks by age
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In the unexpected contents task the question was posed using the verb
sanmak ‘think with implication of false belief in past tense’, and in the changed
location task the question was posed using the verb bakmak ‘look’. In order to see
whether the use of these verbs made a difference two separate chi-square analyses
were conducted. The analysis indicated that the percentage of children who passed
the unexpected contents task in which the question was asked by the verb sanmak
‘think with implication of false belief in past tense’ increased significantly with age
xz (6, N=70) = 29.167, p< .001. For the changed location task in which the question
was asked by the verb bakmak ‘look’; the analysis also revealed a significant result e
(6, N=70) = 20.020, p< .01. While 40% of the children between 3;0-3;6 years of age
succeeded on each of the two tasks, this percentage is 50% in the task in which the
question was asked by the verb sanmak ‘think with implication of false belief in past
tense’ and 30% in the task in which the question was asked by the verb bakmak
‘look’ between the ages 3;6-3;11. As can be observed in Figure 2, performance of
children is better in the task in which the question was asked by the verb sanmak

‘think with implication of false belief in past tense’ for all ages when compared to



the task in which the question was asked by the verb bakmak ‘look’. There was a
ceiling effect between 6;0-6;6 year-olds, therefore, a chi-square analysis was
conducted on the whole sample excluding the six yeal:-olds to compare performance
on the two false belief tasks. The analysis revealed that a significantly higher
percentage of children passed the false belief task in which the question was asked
by the verb sanmak ‘think with implication of false belief in past tense’ than with the
verb bakmak ‘look’ * (1, N=60) = 22.969, p< .001. We can conclude that children
performed better when they were exposed to the question asked with the verb

sanmak ‘think with implication of false belief in past tense’ compared to the verb

bakmak ‘1ook’.

Figure 2: Percent distribution of children who showed correct performance on
the two false belief tasks using two different verbs in the question, by

age

% of children having correct
performance
(9]
o

3:0-3:6 3;7-3;11 4:0-4,6 4:7-4:11 5:0-5:6 5:7-5:11 6:0-6;6
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Another chi-square analysis was conducted to examine performance on the

representational change (RC) item on the unexpected contents task by age. The

analysis revealed that there was a significant difference in the percentage of children



who passed the representational change question by age y* (6, N=70) = 13.77, p<
.05). It was observed that 60 % of the children between 3;0-3;6 years and 70 % of
those between 3;6-3;11 succeeded on the representational change question. After the
age of four, 90 % of children succeeded on the representational change question (see
Figure 3). A further chi-square analysis was conducted for the age intervals 3;0-3;11
and 4;0-4;11 to examine performance on representational change question. The
analysis revealed a significant difference %* (1, N=40) = 5.625, p< .05) indicating
that children between 4;0-4;11 years-old performed better than the children between
3;0-3;11 years-old. Again, the major change in performance appears around 4 years,
however this change is not as sharp as in false belief tasks, and at all ages higher
percentages of younger children are able to answer the representational change

question correctly than the false belief question.

Figure 3: Percent distribution of children who showed correct performance on
the representational change question on the unexpected contents task
by age

performance

% children having correct

3;0-36 37-31 4:04:6 47411 5.0-5;6 57-5;11 6;0-6;6

Representational change

These results are interesting considering the ages reported in the literature for

the major shifts in false belief understanding. Figure 4 shows that the percentage of




Turkish speaking children who pass both the representational change and the false
belief questions of the unexpected contents task is much higher than the percentage
of English speaking children reported by de Villiers and Pyers (2001) at all ages.

Figure 4: Percent distribution of Turkish speaking and English speaking

children who pass both the representational change and the false
belief questions on the unexpected contents task by age

English
®m Turkish

% of correct performance

3;0-3;5 3,6-4,0 4;1-5,0

Table 1 shows the cross-tabulation of the younger subjects in terms of their
performance on the representational change and false belief tasks. A chi-square
analysis indicated that there was a significant difference in the number of children
who passed the representational change question and false belief questions between
3;0-3;11 years of age (X2 (1, N=20) = 4.615, p< .05) and 4;0-4;11 years of age ()(2 1,
N=20) = 4,211, p< .05). It is observed that there are no children who passed the false

belief items but failed on the representational change item.

Table 1: Distribution of 3 and 4 year olds in terms of their performance on
representational change and false belief questions

. FB
3;0-3;11 4;0-4;11
Fail Pass Fail Pass
RC Fail 7 0 1 0
7 6 3 16

Pass
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3.2. Analyses for Mental Verbs Task:

The aim of the present analysis was to examine how children acquiring
Turkish come to build the semantic domain of a set of mental verbs in thejr language.
More specifically, in what order do they show correct understanding of the meaning
of mental verbs. No specific predictions were made in this regard.

To see whether correct responding was a function of the position of the verb
in the forced choice question (whether it came first or second) a paired samples t-test
was conducted. The analysis yielded a significant difference between the total scores
obtained on the two sets of mental verbs (t(69)= -6.18, p< .001), indicating an order
effect. There were a higher proportion of correct responses on the list where the
correct choice came second in the forced-choice pair (Order II). This suggests that if
children did not know the response, they tended to repeat the verb that the
experimenter had mentioned last in her question. The verbs that were presented as
the first of the pair in the forced choice question (Order 1) were sanmak ‘think with
implication of false belief in past tense’, hatirlamak ‘remember’, bilmek ‘know’,
diisiinmek ‘think’, and anlamak ‘understand’; the verbs that were presented as the
second of the pair in the forced choice question (Order II) were kandirmak “deceive’,
unutmak ‘forget’, tahmin etmek ‘guess’, diigiinmek ‘think’.

In view of this order effect two separate 2 (gender) x 7 (age) ANOVA’s were
carried out for the two sets of mental verbs. The ANOVA for Order I revealed that
both age (F¢.s6= 10.337, p<.01), and gender had a main effect on total mental verb
scores (F(1.5= 12.814, p< .05). The means for the analysis are presented in the Table
2. A child could obtain a maximum total score of 5 and a minimum total score of -5
from five mental ve1;bs in order 1. Older children performed better than younger ones

on the mental verbs sanmak ‘think with implication of false belief in past tense’,
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hatirlamak ‘remember’, bilmek ‘know’, diisiinmek “think’, anlamak “understand’ and
females had more correct responses on these verbs (M= .94) than males (M= -.26).
The analysis did not yield any interaction effect. Scheffe post hoc comparisons
between age groups showed that 3;0-3;6 year olds differed significantly from 6;0-6;6

year olds (p<.05).

Table 2: Mean total scores and standard deviations by gender and age for
mental verbs in order 1 ‘

Order1 Gender Mean Standard deviation
3;0-3:6 Male -1.8 2.28
Female -1.0 3.74
Total -1.4 2.95
3;7-3;12 Male -14 167
Female 1.0 2.00
Total -0.2 2.15
4,0-4,6 Male -0.6 2.61
Female 1,38 3
Total -0.3 267
4,7-4:12  Male -0.6 2.19
Female 1.0 2.83
Total 0.2 253
5;0-5;6 Male 0.2 2.28
Female -1.38 1.73
Total 0.1 1.91
5:7-5;12 Maie -0.2 3.03
Female 1.8 3.63
Total 0.8 3.33
6.0-6:6 Male 2.6 2.19
Female 3.8 1.79
Total 3.2 1.99
Total Male -0.26 252
Female 0.94 2.92
Total 0.34 2.78

The 2 (gender) x 7 (age) ANOVA for Order II revealed that age and gender
had no main effect or interaction effect on total mental verb scores. A child could
obtain a maximum total score of 4 and a minimum total score of -4 from four mental

verbs in order 2. The means for the analysis are presented in the Table 3. Correct
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responses showed an increasing trend with age on the mental verbs kandirmak
‘deceive’, unutmak ‘forget’, tahmin etmek ‘guess’, diisiinmek ‘think’, and females
had slightly more correct responses on these verbs (M=2.97) than males (M= 2.77).

However, these differences were not significant.

Table 3: Mean total scores and standard deviations by gender and age for
mental verbs in order 2

Order 2 Gender Mean Standard deviation
3,0-3;6 Male 04 2.61
Female 2.0 2.0
Total 1.2 2.35
3,7-3;12 Male 2.4 3.58
Female 3.2 0.84
Total 2.8 2.49
4:0-4:6 Male 3.6 0.89
Female 2.4 1.67
Totat 3.0 1.41
4:7-4:12 Male 3.2 1.1
Female 2.0 2.0
Total 2.6 1.65
5:0-5;6 Male 3.8 0.45
Female 3.6 0.89
Total 37 0.67
5;7-5;12 Male 3.6 0.89
Female 3.6 0.89
Total 36 0.84
6;0-6,6 Male 2.4 1.67
Female 4.0 0.0
Total 3.2 1.4
Total Male 2.77 2.06
Female 2.97 1.46
Total 2.87 1.78

As it is evident from a comparison of Tables 2 and 3, the total scores for
mental verbs in order 2 (M=2.87) is much higher than total score of mental verbs in
order 1 (M=0.34).

The proportion of correct responses to individual mental verbs for order 1
ranged from 70 % (for sanmak ‘think with implication of false belief in past tense’)

to 38,6 % (for diisiinmek ‘to think’). The percentages of correct response to mental
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verbs for order 1 are presented in Figure 5. In this order sammak ‘think with
implication of false belief in past tense’ was paired with bilmek ‘know’, anlamak
‘understand’ was paired with aciklamak ‘explain’, bilmek ‘know’ was pairéd with
hatirlamak ‘remember’, hatirlamak ‘remember’ was paired with sanmak ‘think with
implication of false belief in past tense’, and diigiinmek “think’ was paired with
sanmak ‘think with implication of false belief in past tense’. The low percentage of
correct responses on diisinmek ‘think’, bilmek ‘know’ and hatirlamak ‘remember’
items may indicate that the meanings of these verbs for the children are not fully
differentiated from the verbs they are paired with. This issue will be taken up in the

discussion.

Figure 5: Percent distribution of children who gave correct responses to each
mental verb for order 1 for all ages combined’

% of correct responses

! Verbs are given in their order of presentation in the forced choice question. The verb in the ( ) is the
incorrect response. Sanmak ‘think with implication of false belief in past tense’/bilmek ‘know’,
anlamak “understand’/aciklamak ‘explain’, bilmek ‘know’lhatirlamak ‘remember’, hatirlamak
‘remember’/sanmak ‘think with implication of false belief in past tense’, diisiinmek ‘think’/sanmak

‘think with implication of false belief in past tense’



42

Figure 6 shows the percentages of correct responses to individual mental
verbs for order 2. The percentage of correct responses to different items ranged from
95,7 % (for kandirmak ‘deceive’) to 70 % (for diisiinmek ‘think’). lIn order 2
kandirmak “deceive’ was paired with gostermek ‘show’, unutmak ‘forget’ was paired
with hatirlamak ‘remember’, tahmin etmek ‘guess’ was paired with bilmek ‘know’,
and diiginmek ‘think’ was paired with bilmek ‘know’. The high percentages of
correct responses on these items again do not clearly indicate if the meanings of

paired verbs are fully differentiated or if it is the consequence of the order effect.

Figure 6: Percent distribution of children who gave correct responses to each
mental verb for order 2 for all ages combined

% of correct responses

Mental verbs in order 1 and 2 were also examined across age groups which

were combined to represent full 12 months. Chi-square analyses for each mental verb
~ . . > 2

in order 1 by age revealed significant results for the verb anlamak “understand” (y

(3. N=70) = 9.240, p< .05) and for the verb hatirlamak ‘remember’ (X2 (3. N=70) =



10.996, p< .05). There is a major increase in correct responses between 4;0-4;11
years for the verb anlamak ‘understand® but then a decrease is seen between 5;0-
3;11. For the verb hatirlamak ‘remember’ there is a slight increase in 4;0-4;11 year
olds, however a major jump is seen in 6;0-6;6 year olds. The percent distribution of

correct responses by age for each verb is presented in Figure 7.

Figure 7: Percent distribution of children who gave correct responses for each
mental verb for order 1 by age

100
90

% of correct responses

3;0-3;:11 4:0-4;11 5:0-5;11 6,066

[ sanmak @ anlamak* O bilmek O hatirlamak* ® dlstinmek/sanm

*p<.05

Figure 8 shows the percentages of correct responses to individual mental
verbs for order 2 in each age group which were combined to represent full 12
months. A chi-square analysis did not reveal any significant difference (p> .05), that
is the percentage of children who gave correct responses to the verbs do not differ
significantly across age groups. Children’s correct responses to individual mental

verbs increase with age, however, correct responses to the mental verb diisiinmek

‘think’ are lower in the 6-year-old group.
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Figure 8: Percent distribution of children who gave correct responses for each
mental verb for order 2 by age

% of correctresponses

3;0-3;11 4,0-4;11 5;0-5;11 6,0-6;6

kandlrmak B unutmak Otahmin etmek O dugtnmek/bilmek

Figure 9 shows the mean scores for mental verbs in order 1 in rank order. The
maximum mean score for a verb can be +1 or minimum can be -1. We can say that
comprehending diistinmek ‘think’ paired with sanmak ‘think with implication of false
belief in past tense’, hatirlamak ‘remember’ and bilmek ‘know’ is more difficult than
comprehending anlamak “understand’ paired with agiklamak and sanmak ‘think with
implication of false belief in past tense’ paired with bilmek ‘know’, respectively.
Sanmak ‘think with implication of false belief in past tense’ appears to be easily
understood by children. The nonfactive verb sanmak ‘think with implication of false
belief in past tense’ was paired with a factive verb bilmek ‘know’ which might have
helped children to distinguish them easily. Children had difficulties to differentiate
hatirlamak ‘remember’ and diisiinmek ‘think” when either were paired with sanmak

‘think with implication of false belief in past tense’, possibly because all these verbs

imply different degrees of less than full certainty.
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Figure 9: Mean scores for mental verbs? in order 1
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Figure 10 shows the mean scores for mental verbs in order 2 in rank order.
The maximum mean score for a verb can be +1 or minimum can be -1. We can say
that comprehending diisiinmek ‘think’ paired with bilmek ‘know’ and tahmin etmek
‘guess’ paired with bilmek ‘know’ is more difficult than comprehending kandirmak
‘deceive’ paired with gdstermek ‘show’ and unutmak ‘forget’ paired with hatirlamak

‘remember’.

2 Verbs are given in their order of presentation in the forced choice question. The verb in the () is the

incorrect response.
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Figure 10: Mean scores for mental verbs in order 2
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3.3. The relations between false belief and mental verbs:

Children’s correct responses to the two false belief tasks were computed and
a total score that could range between 0-2 was obtained. Pearson correlations
between false belief scores and total mental verb scores indicated significant results
for the two orders. There is a moderate relation between false belief understanding
and mental verbs in order 1 (res = .311, p<.01) and mentai verbs in order 2 (res) =
323, p<.01).

Hypothesis 2 stated that children who pass false belief tasks will also pass
mental verb items sanmak ‘think with implication of false belief’, bilmek *know’ and
diisiinmek “think’. In order to test this hypothesis a cross-tabulation of children’s
scores on the false belief tasks (children who gave correct answers to both of the
false belief tasks recgived a score of 1) and each of the three mental verbs (sanmak
‘think with implication of false belief in past tense’, bilmek ‘know’, and diisiinmek

‘think’/sanmak ‘think with implication of false belief in past tense’) was obtained.
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Separate chi-square analyses were carried out for each verb. The chi-square analyses
did not indicate association between passing false belief tasks and any one of the
three verbs (p>.05). As shown in Table 4, the percentzglge of children who passed the
false belief tasks but failed the mental verb sanmak ‘think with implication of false
belief in past tense’ was 22.4 %, bilmek ‘know’ was 49 %, and diigiinmek ‘think’
paired with sanmak ‘think with implication of false belief in past tense’ was 55 %.
These verbs were all presented in order 1. In order to confirm the hypothesis, the data
should have shown less than 20 % of the children to fail these verbs. Therefore,
hypothesis 2 was not supported. However, the number of the children who faiied the
mental verb sanmak ‘think with implication of false belief’ among the children who
passed the false belief tasks is negligible as compared to those who failed on the
items for the mental verbs bilmek ‘know’ and diigiinmek ‘think’. Therefore, this verb
appears to have a special status when compared to the other two mental verbs (See

the appendices for full presentation of cross-tabulation tables for mental verb items).

Table 4: Distribution of children who passed the false belief questions by
performance on the mental verb items for sanmak ‘think with
implication of false belief’, bilmek ‘know’ and diisiinmek ‘think’ for

all ages combined

Sanmak Bilmek Diisiinmek/Sanmak

Fail N.A Pass Total Fail N.A Pass Total Fail Pass Total

FB 11 3 35 49/70 24 3 22 49/70 27 22 49/70
Pass 224% 6.1% 714% 100% | 49.0% 6.1% 44.9% 100% |551% 44.9% 100%

Percentages of children who passed the false belief tasks but failed the mental
verbs sanmak ‘think with implication of false belief in past tense’, bilmek ‘know’,

and diisiinmek ‘think’ in each age group are displayed in Table 5. The chi-square
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analysis for correct performance on the false belief questions and the mental verb
bilmek *know’ for the 4;0-4;11 age group revealed a significant relation (x* (1, N=20)
= 4.821, p< .05), showing that a significantly higher Iz;ercentage of the children who
passed the false belief tasks failed the item for this verb. However, in other age
groups the analysis did not indicate any significant differences. The results which
show the children who failed the mental verb items assessing understanding of
sanmak ‘think with implication of false belief’, bilmek know’ and diistinmek ‘think’
among those children who passed false belief tasks do not support hypothesis 2
which stated understanding mental verbs would be precondition for correct

performance on false belief tasks.

Table 5: Distribution of children who passed the false belief questions by
performance on the mental verb items for sanmak ‘think with
implication of false belief’, bilmek ‘know’ and diisiinmek ‘think’ for

each age
Sanmak :
Age Fail N.A Pass Total
3;0-3;11 2 (33 %) 1(16.7 %) 3 (50 %) 6/20
4;0-4;11 6 (37.5 %) 1 (6.3 %) 9 (56.3 %) 16/20
5;0-5;11 3(17.6 %) 1(5.9 %) 13 (76.5 %) 17/20
6,0-6:6 0 0 10 (100 %) 10/10
Bilmek
FB 3,0-3;11 3 (50 %) 1(16.7 %) 2(33.3 %) 6/20
Pass 4;0-4;11 13 (81.3 %) 0 3(18.8 %) 16/20
5;0-5;11 5(29.4 %) 2(11.8 %) 10 (58.8 %) 17/20
6;0-6,6 3 (30 %) 0 7 (70 %) 10/10
Diigiinmek/ Sanmak
3;0-3;11 4 (66.7 %) 0 2 (33.3 %) 6/20
4;0-4;11 7 (43.8 %) 0 9 (56.3 %) 16/20
5:0-5;11 11 (64.7 %) 0 6 (35.3 %) 17/20
6,0-6;6 5 (50 %) 0 5 (50 %) 10/10
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3.4. Analyses for complement sentence task:

Type-A items were designed to evaluate memory for false belief statements.
Children may correctly produce the syntactic structurc; of complement sentence but
may not fully understand the semantic implications of it, particularly when a false
belief is at issue. A multivariate analysis of variance (MANOVA) was conducted on
two dependent variables; memory for false belief statements and syntax of
complementation (with the complement construction modeled) for type-A items with
age as the independent variable. The score that a child can obtain on either dimension
of this task can range from 0 to 4. The analysis indicated that age was signiﬁcantly
related to memory for false belief (Fg 63 = 5.08, p< .001, n2 =6.524) as well as to the
syntax of complementation (F 3 = 9.004, p< .001, n* = 9.590). Scheffe post hoc
comparisons between age groups showed that 3;0-3;6 year-olds performed
significantly differently from children older than 4;6 in the syntactic domain of
complement clauses. However, for memory for false belief statements a significant
difference was found between 3;0 year-olds and 5;0 year-old children (See Table 6
for mean scores of type-A items). Results show that children’s competence for both
memory for false belief and syntax of complementation improve with age. It appears
that children’s memory for a false belief statement expressed in a complement clause

becomes consolidated at a later age than their capacity to control the complex syntax

involved.



50

Table 6: Mean scores and standard deviations for type-A items for each age

group
Age Mean Std.dev
Syntax of complements | 3;0-3:6 1,20 1,40
3,7-3:12 2,60 1,35
4,0-4;6 2,80 1,55
4:7-4,12* 3,30 ,82
5;0-5,6** 3,80 63
5,7-5:12** 3,90 ,32
6;0-6,6** 3,90 32
Memory for false belief
statements 3:0-3:6 1,90 1,29
3;7-3:12 2,10 1,60
4,0-4:6 2,80 1,40
4:7-4;12 2,70 1,25
5:0-5,6* 3,80 42
5,7-5,12* 3,80 42
6;0-6,6 3,70 .95
* p< .05
**p< 001

A one-way analysis of variance (ANOVA) was conducted to examine the
effects of age on correct performance regarding the syntax of complementation on
type-B items where the syntactic construction was not modeled. There was a
significant difference between age groups in terms of their syntactic performance
(Fs3= 5-287, p< .001). Scheffe post hoc comparison between age groups showed
that 3;0 year-olds performed significantly worse than children older than 5;6 years

(p< .01) (See Table 7 for mean scores of type-B items).

Table 7: Mean scores and standard deviations for type-B items for each age

group

Age Mean Std.dev

Syntax of complements  3;0-3,6 1,40 1,43
3;7-3,12 2,70 1,42
4.0-4:6 2,70 1,57
4:7-4:12 2,90 1,52
5,0-5;6 3,20 1,32
5,7-5;12* 4,00 .00
6;0-6,6* 4,00 .00

* p<.01
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A paired samples T-test was conducted to test the difference between two
types of performance in relation to the syntax of complement clauses. The concern
was to observe if children’s syntactic abilities differ based on different question
formats of complement constructions on type A and B items. That is, if presentation
of false belief statements by the experimenter in type-A items makes a difference on
children’s production of the syntax of complementation when compared to type-B
items. The analysis did not reveal any significant difference (1(69)= .760, p> .05)
indicating that children did not display different performance in responding to and
producing complement clauses in the two tasks with different question formats. The

mean score for type-A items is 3.07 and for type-B items is 2.99.

3.5. The relations between false belief and language tasks:

Hypothesis 3 predicted that the children who pass false belief tasks would
also pass complement sentence tasks. In order to test this hypothesis a cross-
tabulation of children’s scores on the false belief tasks (children who gave correct
answers to both of the false belief tasks received a score of 1), syntax of
complementation (children who gave correct answers to more than five out of eight
sentences received a score of 1) and memory for false belief statements (children
who gave correct answers to three or more sentences out of four sentences) were
obtained. The association between the ability to produce syntactically correct
complement clauses and to pass false belief questions was found to be significant Cn
(1, N=70) = 13.653, p< .001). It was observed that there were seven children (14.3
%) who passed the false belief items but failed on syntax of complementation items
over all age groupsjAnother chi-square analysis was conducted for the relationship

between memory for false belief statements and false belief questions. The analysis
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revealed significant results (y? (1, N=70) = 21.333, p< .001). It was observed that
there were six children (12.2%) who passed the false belief items but failed on
memory for false belief statements over all age grbups. Therefore, we can accept
hypothesis 3 which states that majority of the children who pass false belief tasks
would also pass complement sentence tasks.

The relationship between these sets of variables (syntax of complementation,
memory for false belief statements and false belief tasks) was analyzed for each age
group combined to represent full 12 months. Results are displayed in Table 8. The
chi-square analysis revealed a significant relation for the 3;0-3;11 age group between
false belief performance and memory for false belief statements (xz (1, N=20) =
8.802, p<.005). There was only one child (16.7%) who passed the false belief items
but failed the memory for false belief statements. However, in other age groups the
analysis did not indicate any significant difference (See the appendices for full tables
presenting the cross-tabulation of children by performance on false belief tasks and
performance on syntax of complementation and memory for false belief statements

tasks).

Table 8: Distribution of children who passed the false belief questions by
performance on the syntax of complementation and memory for false

belief statements for each age

Syntax of complementation

Age Fail Pass Total
3:0-3;11 2 (33 %) 4 (66.7 %) 6/20
4:0-4:11 4 (25 %) 12 (75 %) 16/20
5:0-5:11 1(5.9 %) 16 (94.1 %) 17/20
6:0-6;6 0 10 (100 %) 10/10

FB T

Pass Memory for false belief statements
3:0-3;11 1(16.7 %) 5(83.3 %) 6/20
4:0-4:11 4 (25 %) 12 (75 %) 16/20
5:0-5;11 0 17 (100 %) 17/20
6:0-6:6 1(10 %) 9 (90 %) 10/10
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In order to examine the relation between language and false belief
understanding, a stepwise logistic regression analysis was conducted on false belief
scores as the dependent variable (where correct performance on both FB tasks was
criterial for getting the passing score of 1). The independent variables were memory
for false beliefs (scores ranging between 0-4), syntax of complementation (total of
type-A and B items the scores of which can range between 0-8), performance on the
verb sanmak ‘think with implication of false belief” and age. The aim was to
determine how much of variance is accounted for by these linguistic skills for false
belief understanding. In step 1, memory for false beliefs expressed in complement
clauses entered the equation, Nagelkerke R?*= 38, F(1, 66) = 15.97, p< .001. In step
2, age was added in the equation and Nagelkerke R%= 49, F(1, 66) = 6.40, p< .05.
Table 9 presents the results. The relationship between false belief understanding and
linguistic competence is found to be accounted for by memory for false beliefs
expressed in complement clauses and age. Therefore, memory for false beliefs

appears to be the component predictor for false belief understanding.

Table 9: Stepwise regression analysis of memory for false belief, control of
syntax, age and the verb sanmak on false belief tasks

Nagelkerke R? Wald Significance
(Step 1) Memory for FB 378 15.974 .000

(Step 2) Age in month 488 6.398 011
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4. Discussion

The present study aimed to explore the relationship between several linguistic
capacities and theory.of mind development. We focuéed on linguistic capacities such
as the production of complement sentences, memory for false belief statements and
understanding of mental verbs and tried to find out which of these, if any, enhances
false belief understanding. First, findings about false belief understanding are
discussed. Then, results about mental verbs and complement sentences are examined.
Finally, the general relation between linguistic factors and theory of mind is

discussed.

The hypothesis about theory of mind development, that correct understanding
of false beliefs will increase with age received support. A major improvement in
children’s understanding of false belief problems was observed around 4 years of
age. It has been claimed in the literature that children younger than 4 do not
understand that people think and act in accordance with the way they represent the
world mentally (Flavell, 1999) and assume that the other shares their own view of
reality. The present study, however, revealed that children start to establish some
understanding about other minds starting around three years of age. When we
compare the performance of 3;0-5;0 years old Turkish speaking children of the
present study with 3;0-5;0 years old English speaking children reported by de
Villiers and Pyers (2001), we observe that a higher percentage of Turkish children
show a capacity for false belief understanding than English speaking children on the
unexpected contents task. This might be due to the effects of the verb sanmak which

expresses false belief in-the past tense and an open condition which may or may not
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be true in the present tense. The use by the experimenter of this verb that explicitly
marks false belief might have oriented Turkish speaking children to the possibility of
a deceptive situation_hand facilitated their attributionsv of false beliefs to other people

at an earlier age than English speaking children.

When two of the false belief tasks were analyzed separately, it was observed
that children’s performance was higher for the unexpected contents task administered
with the verb sanmak ‘think with implication of false belief in past tense’ than for the
changed location task administered with the verb bakmak ‘look’, particularly
between the ages 3;7-4;6. It would be expected that children perform bettér when
asked a question with the action verb bakmak ‘look’ as compared to with the mental
state verb sanmak ‘think with implication of false belief in past tense’. However,
whatever the meaning they attach to this verb may be, the use of the false belief verb
sanmak appears to have facilitated Turkish 3-4 year olds’ consideration of events
from another person’s perspective and to speculate about his’/her mental states and

behaviors.

The fact that use of an explicit false belief term presents an advantage for
speakers of marked languages in false belief tasks over speakers of languages
without such markings has also been noted by Shatz, Diesendruck, Martinez-Beck
and Akar (2003). In their cross linguistic study, they found that speakers of
languages with explicit false belief markers such as Turkish and Puerto Rican
Spanish did better than speakers of languages without explicit markers such as
Portuguese and English on false belief tasks, but only when the explicit false belief
verb was used in questioning of the child. Research in Chinese which has several
verbs for talking about true and false beliefs has also shown that when the verb has

the implication that the belief referred to may be false, children between 4 and S
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year-olds’ performance is better than when the verb used is neutral (Lee, Olson and
Torrance, 1999). In short, existence of a marked term in the language can be said to

enhance children’s ability to consider that the belief in question may be false.

By the age of three children begin to use mental terms in their natural speech
in order to initiate an interaction (Shatz, Wellman and Silber, 1983). However, a full
understanding of the semantics of these verbs appears to be a later development. In
this study we tried to explore when children begin to understand the semantics of
mental verbs and which mental verbs they comprehend earlier. However, failure to
counterbalance the order of correct choices in the forced choice task prevented us
from attaining precise results. An order effect was found showing that children tend
to repeat the verb that is mentioned last in the forced choice question. This resulted
in an inflated level of higher performance for the verbs in order 2 (kandirmak
‘deceive’, unutmak ‘forget’, tahmin etmek ‘guess’, diisiinmek/bilmek ‘think/know’)
as compared to the verbs in order 1 (sanmak ‘think with implication of false belief in
past tense’, hatirlamak ‘remember’, bilmek ‘know’, diisiinmek/sanmak ‘think/think
with implication of false belief in past tense’, anlamak ‘understand’). We will
therefore restrict our discussion to the verbs tested under order 1 even though this

may be a conservative representation of children’s level of competence.

Research suggests that by the age of 4-5 children understand the semantic and
pragmatic functions of different mental verbs (Moore and Davidge, 1989). The
present data also shows that correct responses for the mental verbs sanmak “think
with implication of false belief in past tense’, hatwrlamak ‘remember’, bilmek
‘know’, diisinmek ‘think’, and anlamak ‘understand’ increase with age. Moore and
Davidge (1989) claimed that children differentiate mental terms on the basis of the

degree of certainty they express. Therefore, we would expect children to distinguish
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the verbs more easily when verbs expressing contrasting degrees of certainty are
paired in the forced choice question. In order 1 it was the verb sanmak ‘think with
implication of false belief in past tense’ expressing low certainty for which children
produced the highest mean correct response, possibly because it was paired with the
verb bilmek ‘know’ expressing high certainty, which might have facilitated the
distinction between their meanings. When diisiinmek ‘think’ was paired with sanmak
‘think with implication of false belief in past tense’ both expressing low certainty,
however, the percentage of correct responses to diigiinmek ‘think’ was very low,
perhaps reflecting the difficulty of differentiating two verbs of comparable degrees of

certainty.

The specialized false belief verb sanmak ‘think with implication of false
belief in past tense’ appears to have an important status in children’s vocabulary.
Three year-old children identified sanmak ‘think with implication of false belief in
past tense’ more easily than anlamak ‘understand’, bilmek ‘know’, hatirlamak
‘remember’ and diisiinmek ‘think’. They show a performance indicating a better
understanding of the other mental verbs after the age three-and-a half. Children’s
correct responses to the verb anlamak ‘understand’ increased significantly between
4;0-4;11 years of age, suggesting they start to differentiate anlamak ‘understand’ and
aciklamak “explain’ around the four years of age. There was a significant increase in
children’s correct responses to the verb hatirlamak ‘remember’ paired with sanmak
‘think with implication of false belief in past tense’ at the age of 6;0-6;6. Correct
responses to the verb diisiinmek ‘think’ paired with sanmak ‘think with implication
of false belief in past tense’ increase between 4;0-4;11 years of age but then a
decrease appeared at the age of 5:0-5;11. Astington and Pelletier (2001) stated that

children use mental terms in the preschool years but it does not mean that they
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comprehend the full meaning of the terms in contrastive use. Turkish children start to
comprehend the verb sanmak ‘think with implication of false belief in past tense’
earlier than the other mental verbs but for a full differentiation of mental verb

meanings a gradual development is necessary.

The second aspect of language that was investigated in relation to theory of
mind was complement sentences. These constructions provide a tool to represent
aspects of reality with different truth status. They are a means to discuss lies,
mistakes, and other social cognitions involving false beliefs. De Villiers (2000)
claims that children younger than 4-years do not represent complement structures. In
our study there were two types of questions measuring complement sentence
knowledge. In type-A items, a false belief statement was presented to the child and
he was expected to represent it in memory and repeat the statement in response to a
question. Thus, both memory for false belief statements and syntax of
complementation were assessed. The results revealed that children’s competence
both for memory for false belief statements and for syntax of complementation
improved with age. Four and half year olds acquired the fundamental syntax of
complements, and by the age of five children displayed good memory for false belief
statements. De Villiers (2000) reports that children acquire the syntax of embedding
before making accommodation of meaning within that structure. Then, they notice
that the statements can be compared to reality. This view is consistent with the
findings of the present study: Turkish children display the capacity to control the
complex syntax of complement constructions expressing propositions that conform

to reality conditions earlier than they display memory for a false belief statement

expressed in a complement structure.
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As noted, the present study aimed to examine the relation between particular
linguistic capacities and theory of mind development. What role, if any, might
language play in faise belief understanding? We initiélly focused on the semantics of
mental verbs for the reason that false belief understanding requires language for
talking about the mind. We assumed that understanding of certain mental verbs will
precede false belief understanding. Therefore, it was stated in hypothesis 2 that
majority of the children who pass false belief tasks will also pass mental verb items
sanmak ‘think with implication of false belief in past tense’, bilmek ‘know’ and
diistinmek ‘think’. The results indicated that most of the children were notvable to
judge the implications of different mental verbs when these were presented
contrastively before they acquire false belief understanding. Hypothesis 2 was,
therefore, not supported. This finding suggests that a full understanding of the
meaning of these verbs is not necessary for false belief understanding. However, the
percentage of children who showed correct performance in matching the verb
sanmak ‘think with implication of false belief in past tense’ to its context of use was
higher than the percentage of children who could do so for the other two mental
verbs bilmek ‘know’ and diisiinmek ‘think’. Although the hypothesis is not
confirmed, findings support our viewpoint that sanmak ‘think with implication of
false belief in past tense’ is an important mental verb in children’s vocabulary.
Children experience all mental verbs in different settings but they seem to distinguish
sanmak ‘think with implication of false belief in past tense’ and understand its
semantics earlier. All mental verbs are similar in that they refer to beliefs and
knowledge states that are not directly observable but need to be inferred from
behavior and language. The present findings suggest that the contexts of use of the

false belief verb sanmak ‘think with implication of false belief in past tense’ contain
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more distinctive or easily abstractable cues for the child, such as a deception
situation, on the person who expresses presuming with the verb sanmak ‘think with
implication of false belief in past tense’ typically beirig ‘wrong’, than the contexts of
use of the other two mental verbs. This view is also supported by the observation that
the verb which the majority of the children passed in order 2 was kandirmak
‘deceive’, another mental verb which has similarly concrete implications. It appears
that children discover the meanings of these mental verbs first thru their pragmatic
implications. If you ‘deceive’ (kandirmak) somebody, you put him in the “wrong”, if
somebody ‘falsely believes something’ (sanmak) he puts himself in the wrohg. It is
well known that children are sensitive to situations which involve deceptions (Hala,
Chandler and Fritz, 1991). It may thus signal focus of attention on false

representations and facilitate the development of the understanding of false beliefs.

The second linguistic capacity we focused on was the syntactic and semantic
structure of complement clauses. It has been claimed that the acquisition of the
syntactic and semantic structure of complement clauses with verbs of communication
and cognition facilitates the representation of false beliefs (de Villiers and Pyers,
2001; de Villiers and de Villiers, 2000). Children who have mastered complement
constructions acquire a new representational capacity to understand their own and
other’s beliefs. Therefore, in hypothesis 3 it was proposed that children who pass
false belief tasks would also pass complement sentence tasks. It was observed that of
the children who passed false belief tasks in the whole sample only 14.3 % failed on
the syntax of complementation and 12.2 % failed on memory for false belief
expressed in complement clauses. However, these percentages are more than 20 %

for the younger children 3 and 4 years of age. Therefore, we can conﬁrm the
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hypothesis that complement structures contributes to competence for false belief

understanding only for 5 year olds and older children.

Our concern to find out which linguistic competencies account most for false
belief understanding indicated that memory for false beliefs expressed in
complement clauses and age were the explanatory factors. Use of syntactic structures
has been shown to be related to understanding the mind (Astington and Jenkins,
1999; de Villiers, 2000) and complement clauses predicted later development on
standard false belief tasks. The present study revealed that comprehending
complement constructions is closely related to false belief understanding.
Understanding false beliefs expressed in a complement construction may be
facilitative of the development of the conceptual representation underlying false
belief reasoning or understanding other minds. However, the complement clauses in
the present study had as their main verb, the mental verb sanmak ‘think with
implication of false belief in past tense’. This special verb which has an implication
of false belief might have enhanced children’s comprehension of mental events
expressed in complement clauses. Therefore, we suggest a combined effect of
sanmak ‘think with implication of false belief in past tense’ and complement
construction on theory of mind development. Children’s understanding of
complement sentences with sanmak ‘think with implication of false belief in past
tense’ and their correct interpretation of the event appears related to their false belief

understanding. But the separate effects of the two variables need to be investigated in
a future study.

In summary, the present study aimed to investigate the relations between
specific linguistic capacities of three to six years old children and their false belief

understanding. The first aim was to find out at what age Turkish speaking children
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achieve false belief understanding. The results revealed that there was a great
improvement in children’s performance by age. They displayed correct performance
from three years onwards and their performance uwas better in the unexpected
contents task when compared with English speaking children’s performance reported
in the literature. The second aim was to investigate the relation between
understanding of certain mental verbs and false belief understanding. The findings
showed that understanding mental verbs did not precede false belief understanding.
However, children understood the semantic and pragmatic function of sanmak ‘think
with implication of false belief in past tense’ at an earlier age than other mental verbs
and this might have facilitated their attendance to false representations since it
denotes the falseness of the belief referred to when used in past tense. The third aim
was to investigate if children acquired complement sentence constructions before
false belief understanding. The findings indicated that comprehending complement
constructions with the verb sanmak ‘think with implication of false belief in past
tense’ was related with false belief understanding. Finally, our aim was to investigate
which linguistic competences account most for false belief understanding. The
results revealed that memory for false belief expressed in complement clauses with

the verb sanmak ‘think with implication of false belief in past tense’ and age

predicted false belief understanding.

In conclusion, the present study showed that there is a strong relation between
linguistic capacities and false belief understanding. The specialized mental verb
sanmak ‘expressing false belief in the past tense’ and memory for false belief
expressed in a complement sentence where the main verb is sanmak ‘think with

implication of false belief in past tense’ enhance children’s understanding of other

minds.



5. Limitations of the study and directions for future research
The present study aimed to investigate the relation between the linguistic
capacities of using mental verbs and complement sentences, and. false belief

understanding. There are several limitations of the study concerning the

methodology.

The major problem was that the position of the verbs in the forced choice
question was not counterbalanced. Statistical analyses revealed that there was an
order effect that prevented a full comparison of the nine mental verbs to see when
differentiated their full meanings. As a result separate statistical analyses were
carried out on the two orders and precise information about understanding of the
semantics of mental verbs could not be obtained. It is essential that future research
counterbalance the position of mental verbs in the forced choice question. Such an
arrangement would inform us better about the timing of the understanding of the
semantics of mental verbs by the children. Further problem is that each mental verb

was tried to be measured just with one scenario which may not have been sufficient.

Another limitation is due to the fact that the items of the complement
sentence task used only the verb sanmak ‘think with implication of false belief in
past tense’ as a main verb. This special verb enables children to produce embedded
sentences without the use of complex syntactic operations associated with
complementation. The relatively simpler syntactic properties of the verb might have
facilitated its comprehension and production in discourse and lead to an
understanding of its meaning at an earlier age. The earlier understanding of its
semantic and pragmatic implications might; in turn, have facilitated children’s
understanding of the false belief statements. Future studies should use other mental

verbs in addition to sanmak to observe whether children’s comprehension of
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complement sentence constructions differ according to mental verbs and the specific
complementizers they take. Assessments of memory for false belief statements
expressed in complement constructions should bc;, made independently of the
assessments of the understanding of the verb sammak. This is considered to be
important because a variable measuring two things confounds the results and our

interpretation.

A further recommendation involves the investigation of false belief tasks
including the different mental verbs sanmak and diisiinmek. It is imporfant to see
whether there is a difference in children’s correct responses to false belief tasks when
the questions are asked with sanmak versus diigiinmek. This will enable us to

understand further the influence of sanmak on false belief understanding.

The study was carried out with a group of middle class children only. It is

finally recommended to have studies with children from different environments as

well.
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Metacognitive Vocabulary Test

Bu iki kardesin hikayesi. Erkek kardesin adi Emre ve kiz kardesinin ad1 da Selin. Bu
Emre ve bu da Selin. Hikayede ilerledikge sana bazi sorular sorucam. Tamam mi?
Soruyu soyle sorucam “Bu kisi Emre mi yoksa Selin mi?” (Selini giisterérek); “Emre
kirmizi m1 yoksa yesil bir bluz mu giyiyor?” (Emreyi gostererek); (her defasinda

“evet, giizel” de, ya da diizeltici geri bildirim ver).

Ornek: 1
Bir giin Emre ve Selin, Selin’in odasinda oyun oynuyorlar. Emre “Senin
bilgisayar oyunlarina bakabilir miyim?” diyor. Selin de, “Tamam, oyunlar dolabimda

duruyor,” diyor ve dolabimin kapisini agiyor.

Soyle bana: Selin oyunlar dolabin iginden gikartacak m1 yoksa oyunlart

dolabin igine m koyacak?

Olumlu geribildirim: Evet, bu dogru. Selin dolabindan oyunlari ¢ikartacak

clinkil onlar1 Emre’ ye géstermek istiyor.

Ya da. diizeltici geribildirim: Hayir. Selin oyunlar: dolabin igine

koymayacak. Selin oyunlari dolabindan ¢ikartacak ¢iinkii onlar1 Emre’ ye g6stermek
istivor. Hatirla, Emre “Senin bilgisayar oyunlarina bakabilir miyim?” dedi. Ve Selin
de, “Tamam, oyunlar dolabimda duruyor,” diyip dolabin kapisim agti.Degil mi? O

zaman tekrar s6yle: Selin oyunlari dolabindan ¢ikartacak mi yoksa oyunlari dolabin

icine mi koyacak?

Ornek: 2
Emre Selin’in oyunlarina bakiyor ve diyor ki., “Gergekten bu futbol oyununu

cok begendim.” Selin de “Ben artik bu oyunu istemiyorum, sen alabilirsin.” diyor.

“Oo ¢ok tesekkiir ederim” diyor Emre de.

Séyle bana: Selin bilgisayar oyununu Emre’den geri mi aliyor yoksa Selin

bilgisayar oyununu Emre’ye veriyor mu?



Olumlu geribildirim: Evet, dogru. Selin bilgisayar oyununu Emre’ye veriyor

¢linkii oyunun artik Emre’nin olmasini istiyor.

Ya da. diizeltici geribildirim: Hayir. Selin bilgisayar oyununu Emre’den geri

almiyor. Selin bilgisayar oyununu Emre’ye veriyor ¢iinkii oyunun artik Emre’nin
olmasini istiyor. Hatirla, Emre sana diyor ki, “Gergekten bu futbol oyununu cok
begendlm ” Selin de “Ben artik bu oyunu istemiyorum, sen alabilirsin.” diyor. “Oo
¢ok tesekkiir ederim” diyor Emre. O zaman tekrar syle: Selin bilgisayar oyununu

Emre’den geri mi almiyor yoksa Selin bilgisayar oyununu Emre’ye veriyor mu?

Test maddeleri: (Geribildirim yok)

(1) Derken babalar1 odaya geliyor ve diyor ki, “Yatma zaman1. Eger yarin hava
giinesli olursa parka gideriz.” Sabahleyin Emre yataktan kalkip camdan disar1
bakiyor. Emre yagmur yagdigini goriiyor. “Yoo hayir.” diyor. “Bakarmisin!

Bugiin parka gidemeyecegiz.”

Soyle bana: Emre yagmurun yagdigim biliyor mu yoksa Emre yagmurun

yagdigin hatirhyor mu? (dogru cevap = biliyor)

(2) Sonra Emre dolabindan meyveli sekerleri ¢ikartiyor. Torbanin i¢inde kirmizi,
yesil ve sar1 sekerler var. Emre Selin’e diyor ki “Gozlerini kapat, sana bir
tane seker verecegim.” Selin gozlerini sikica kapatiyor. Emre “Sakin gizli
gizli bakma” diyor. Selin de bakmiyor. Emre torbadan bir seker ¢ikartiyor ve
Selin gdremesin diye elinde tutuyor. Emre “Ne renk?” diye soruyor. Selin de

“ee..e.. kirmiz1” diyor. Unutma Selin sekerleri géremiyordu.

Séyle bana: Selin gsekerin kirmizi oldugunu gergekten biliyor mu yoksa Selin

tahmin mi ediyor? (dogru cevap = tahmin ediyor)



| (3) Selin “Ben arkadagimin evine oyun oynamaya gidiyorum.” diyor. Yagmur
yagryor. Selin bastan agagi islaniyor. Arkadasimin evine vardiginda islak
sapkasini kurutmak igin kaloriferin iistiine koyuyor. Evine dnerken glines
agmis ve Selin sapkasim arkadaginin evinde birakiyor. Selin eve vardiginda

annesi “Sapkan nerde?” diye soruyor. Selin “Ayy hayir.. Sapka arkadagimin

evinde kaloriferin iistlinde.” diyor.

S&yle bana: Selin sapkasinin arkadasimin evinde oldugunu hatirladi mi1 yoksa

Selin sapkasinin arkadasinin evinde oldugunu santyor mu? (dogru cevap =
hatirladi)

(4) Bir sonraki giin Emre okula gidiyor. Simifta yeni bir ¢ocuk var. Emre
“Merhaba, adin ne?” diyor. Yeni gelen ¢ocuk adinin Alper oldugunu
sOylityor. Emre ve Alper beraber oynuyorlar. Emre eve geldiginde babasina
Bugiin sinifta yeni bir ¢ocuk vardi.” diyor. Babas: “Cocugun adi neydi?” diye
soruyor. Emre “ee..aa..” diyor. Emre babasina yeni ¢ocugun adim

sGyleyemiyor.

Soéyle bana: Emre yeni gocugun adini hatirlayabildi mi yoksa Emre yeni

cocugun adim unuttu mu? (dogru cevap = unuttu)

(5) Emre ve Selin okuldalar. Ogretmen derse basliyor ve diyor ki “Once bir
yuvarlak ¢izmeniz lazim daha sonra da kesmeniz lazim”. Cocuklar 6gretmeni

dinliyorlar. Sonra da yuvarlaklar ¢iziyorlar ve kesiyorlar.

Soyle bana: Cocuklar gretmeni anliyorlar m: yoksa ¢ocuklar 6gretmene

agqikliyorlar mi? (dogru cevap = anlar)

(6) Simf yarin hayvanat bahgesine gidecek. Selin “Yagmurluklarimiz

getirmemize gerek var mi1?” diye soruyor. Emre “Yagmur yagmayacak. Yarin

biitiin giin giinesli olacak.” diyor.

Soyle bana: Emre yarin havanin giinesli olacagin biliyor mu yoksa

havanin giinesli olacagimi diisiiniiyer mu? (dogru cevap = disiiniiyor)



(7) Emre okuldan gelmis, palto ve ¢antasini kapinin orada birakiyor. Ve disari
top oynamaya ¢ikiyor. Selin okuldan gelince Emre’nin esyalarini gériiyor ve

“Aaa Emre gelmis, gidip onu odasinda bulayim” diyor.

Sdyle bana: Selin Emre’nin evde oldugunu samiyor mu yoksa Selin

Emre’nin evde oldugunu biliyor mu? (dogru cevap = saniyor)

(8) Yarin Selin’in dogumgiinii. Annesi ona “Giizel bir pasta yapayim, igine de
¢ikolata ve muz koyayim” diyor. Daha sonra “Cocuklar bu pastay1 ¢ok

sevicek” diyor.

Soyle bana: Annesi giizel bir pasta yapacagim diisiiniiyor mu yoksa annesi

glizel bir pasta yapacagim sanityor mu? (dogru cevap = diisiiniiyor)

(9) Selin mutfakta Emre’nin yemek ¢antasina bakiyor. Igindeki yemekleri
cikartip onun yerine kagitlar koyuyor. Emre okula gitmek i¢in hazir ve gelip

cantasini aliyor.

Séyle bana: Selin Emre’ye kagitlar1 gosteriyor mu yoksa Selin Emre’yi

kagitlarla kandirtyor mu? (dogru cevap: kandiriyor)



W)

dDn

(1I)

(av)

Edi-Biidii Complement Sentences

1) Edi ile Biidii resim dersindeler. Edi, gizlice Biidii’niin boya kalemlerini
¢antasindan alip siranin igine koyuyor.

2) Ogretmen “Hadi bakalim kalemlerinizi cikartip resimlerinizi boyayin”
diyor.

Biidii boyalarinin ¢antada oldugunu samyor ama aslinda boyalar: siramin
icinde!

Simdi soyle bakalim, Biidii ne samyor?

1) Budii’niin annesi kurabiye pisirmis. Biidii de dayanamayip kurabiyeleri

yemege basliyor.

2) Bir bakiyor ki geriye ¢ok az kurabiye kalmis. Annesi kizacak diye
korkuyor ¢iinkii,

Kurabiyeleri misafirler i¢in yaptigini samyor ama aslinda annesi

kurabiyeleri Biidii i¢in yapmus!

Simdi soyle bakalim, Biidii ne saniyor?

1) Edi Biidii’ye “Yarin Miki’nin dogumgiinii. Hadi ona siipriz parti
yapahm” diyor.

2) Biidii “Tamam. Ben pastay1 alayim, sen herkese haber ver” diyor.
Edi, Biidii’niin pasta alacagim saniyor, ama Biidii dondurma getiriyor!

Simdi s6yle bakalim, Edi ne samyor?

1) Bak Edi en sevdigi kitabin yirtildigin goriiyor.
2) Bak, burda Biidii ye kiznyor .

Edi, kitabim Biidii’niin yirtigina saniyor ama aslinda Miki yirtmus!

Simdi soyle bakalim, Edi ne saniyor?



(V) 1) Bak Edi yatagina yatmis, Biidii de ona kitap okuyor.
2) Edi’nin gozleri kapanmis. Biidii de “Aa Edi uyudu® diyip okumay1
birakiyor.

Simdi s6yle bakalim, Biidii ne samyor?

(VI) 1) Bak, bugiin Edi’nin dogum giinii. Heryeri siislemisler.
2) Aa bak, Biidii’niin elinde bir kutu var. Edi kutuyu goriince ¢ok
seviniyor, “Aa Biidii bana hediye almig” diyor!

Simdi soyle bakalim, Edi ne saniyor?

(VII) 1) Edi resim boyarken ellerini kirletiyor.
2) Bak Biidii eve girdi. Edi’de banyoya dogru gidiyor. Biidii “Edi ellerini
yikamaya gidiyor” diyor!

Simdi sdyle bakahm, Biidii ne saniyor?

(VIII) 1) Biidii ile Miki Edi’yi anyorlar.
2) Biidii dolaba bile bakiyor.
Biidii, “Aa Edi saklanmis” diyor!

Simdi soyle bakalim, Biidii ne saniyor?



Distribution of c.hildren who passed the false belief questions by performance on
the mental verb items for sanmak ‘think with implication of false belief’, bilmek
‘know’ and diisiinmek ‘think’ for all ages combined

Crosstab
sanmak
-1 0 1 Total
tomrecode 0 Count 6 1 14 21
(binary) % within \ ,
v tomrecode (binary) 28.6% 4.8% 66.7% | 100.0%
% within sanmak 35.3% 25.0% 28.6% 30.0%
1 Count 11 3 35 49
% within o o 0 o
tomrecade (binary) 22.4% 6.1% 714% | 100.0%
% within sanmak 64.7% 75.0% 71.4% 70.0%
Total Count 17 4 49 70
% within o 0 o .
tomrecode (binary) 24.3% 57% 70.0% 100.0%
% within sanmak 100.0% 100.0% 100.0% 100.0%
Crosstab
bilmek 7
-1 0 1 Total
tomrecode 0 Count 10 1 10 21
(binary) % within
0, 0,
tomrecode (binary) 47.6% 4.8% 47 6% 100.0%
% within bilmek 29.4% 25.0% 31.3% 30.0%
1 Count 24 3 22 49
% within o o o o
tomrecode (binary) 49.0% 6.1% 44.9% 100.0%
% within bilmek 70.6% 75.0% 68.8% 70.0%
Total Count 34 4 32 70
% within o o o o
tomrecode (binary) 48.6% 5.7% 45.7% 100.0%
% within bilmek 100.0% 100.0% 100.0% 100.0%
Crosstab
dusunmek/sanmak
-1 1 Total
tomrecode 0 Count 16 5 21
(binary) :/f‘;mw:r';‘)" tomrecode 76.2% 23.8% 100.0%
:ﬁl;‘[“:‘r‘:ek anmak 37.2% 18.5% 30.0%
1 Count 27 22 49
K‘;n"":r';')“ tomrecode 55.1% 44.9% 100.0%
|
Z‘;SWL']?;?ek eanmak 62.8% 81.5% 70.0%
Total Count 43 27 70
Z;.W:gi)” tomrecode 61.4% 386% |  100.0%
in
:’f de‘:ek sanmak 100.0% 100.0% 100.0%
us




For the age group of 3;0-3;11

Crosstab
sanmak
-1 0 1 Total
tomrecode 0 Count 4 1 9 14
(binary) % within \ . . .
tomrecode (binary) 28.6% 7.1% 64.3% 100.0%
% within sanmak 66.7% 50.0% 75.0% 70.0%
1 Count 2 1 3 6
% within 0 o o o
tomrecode (binary) 33.3% 16.7% 50.0% 100.0%
% within sanmak 33.3% 50.0% 25.0% 30.0%
Total Count 6 2 12 20
% within % % o o
tomrecode (binary) 30.0% 10.0% 60.0% 100.0%
% within sanmak 100.0% 100.0% 100.0% 100.0%
Crosstab
bilmek
-1 0 1 Total
tomrecode 0 Count 7 1 6 14
(binary) % within g '
tomrecode (binary) 50.0% 7.1% 42.9% 100.0%
% within bilmek 70.0% 50.0% 75.0% 70.0%
1 Count 3 1 2 6
% within . o 0 o
tomrecode (binary) 50.0% 16.7% 33.3% 100.0%
% within bilmek 30.0% 50.0% 25.0% 30.0%
Total Count 10 2 8 20
% within o o, o, o
tomrecode (binary) 50.0% 10.0% 40.0% 100.0%
% within bilmek 100.0% 100.0% 100.0% 100.0%
Crosstab
dusunmek/sanmak
-1 1 Total
tomrecode 0 Count 11 3 14
(binary) %'within tomrecode 78.6% 21.4% 100.0%
(binary)
% within 73.3% 60.0% 70.0%
dusunmek/sanmak
1 Count 4 2 6
% within tomrecode 66.7% |  33.3% | 100.0%
(binary) ’
% within 26.7% 40.0% 30.0%
dusunmek/sanmak
Total Count 15 5 20
%.within tomrecode 75.0% 25 0% 100.0%
(binary)
% within 100.0% 100.0% 100.0%
dusunmek/sanmak




For the age group of 4;0-4;11

p=.028

Crosstab
sanmak
-1 0 1 Total
tomrecode O -Count 2 2 . 4
(binary) % within . . \
tomrecode (binary) 50.0% 50.0% 100.0%
% within sanmak 25.0% 18.2% 20.0%
1 Count 6 1 9 16
% within o o . o
tomrecode (binary) 37.5% 6.3% 56.3% 100.0%
% within sanmak 75.0% 100.0% 81.8% 80.0%
Total Count 8 1 11 20
% within o o o o
tomrecode (binary) 40.0% 5.0% 55.0% 100.0%
% within sanmak 100.0% 100.0% 100.0% 100.0%
Crosstab
bilmek
-1 1 Total
tomrecode 0 Count 1 3 4
(binary) % within :
0,
tomrecode (binary) 25.0% 75.0% 100.0%
% within bilmek 71% 50.0% 20.0%
1 Count 13 3 16
% within o o o
tomrecode (binary) 81.3% 18.8% 100.0%
% within bilmek 92.9% 50.0% 80.0%
Total Count 14 6 20
% within 0 o o
fomrecode (binary) 70.0% 30.0% 100.0%
% within bilmek 100.0% 100.0% 100.0%
Crosstab
dusunmek/sanmak
-1 1 Total
tomrecode 0 Count 3 1 4
(binary) %'Wlthln tomrecode 75.0% 250% 100.0%
(binary)
% within 30.0% 10.0% 20.0%
dusunmek/sanmak
1 Count 7 9 16
%.within tomrecode 43.8% 56.3% 100.0%
(binary)
% within 70.0% 90.0% 80.0%
dusunmek/sanmak
Total Count 10 10 20
% within tomrecode 50.0% 50.0% 100.0%
(binary)
% within 100.0% | 100.0% | 100.0%
dusunmek/sanmak




For the age group of ’5;0-5;11

Crosstab
sanmak
-1 "0 1 Total
tomrecode ~Count 3 3
(binary) % within
0, 0,
tomrecode (binary) 100.0% 100.0%
% within sanmak 18.8% 15.0%
Count 3 1 13 17
% within o o o o
fomrecode (binary) 17.6% 5.9% 765% | 100.0%
% within sanmak 100.0% 100.0% 81.3% 85.0%
Total Count 3 1 16 20
% within
tomrecode (binary) 15.0% 5.0% 80.0% 100.0%
% within sanmak 100.0% 100.0% 100.0% 100.0%
Crosstab
bilmek
-1 0 1 Total
tomrecode Count 2 1 3
(binary) % within . o 0
tomrecode (binary) 66.7% 33.3% 100.0%
% within bilmek 28.6% 9.1% 15.0%
Count 5 2 10 17
% within 204% | 118% | 588% | 100.0%
tomrecode (binary) ’ ’ )
% within bilmek 71.4% 100.0% 90.9% 85.0%
Total Count 7 2 11 20
% within o o o 1 o
tomrecode (binary) 35.0% 10.0% 55.0% 00.0%
% within bilmek 100.0% 100.0% 100.0% 100.0%
Crosstab
dusunmek/sanmak
-1 1 Total
tomrecode Count 2 1 3
(binary) % within tomrecode 66.7% |  333% |  100.0%
(binary)
dusunmek/sanmak
Count 11 6 17
% within tomrecode 64.7% 35.3% 100.0%
(binary)
% within 84.6% 85.7% 85.0%
dusunmek/sanmak
Total Count 13 7 20
"o, within tomrecode 65.0% 35.0% 100.0%
(binary)
% within 100.0% 100.0% 100.0%
dusunmek/sanmak




For the age group of 6;0-6;6

Crosstab
sanrpak
1 Total
tomrecode (binary) 1 Count 10 10
% within 100.0% o
tomrecode (binary) 00.0% 100.0%
% within sanmak 100.0% 100.0%
Total Count 10 10
% within
tomrecode (binary) 100.0% 100.0%
% within sanmak 100.0% 100.0%
Crosstab
bilmek
-1 1 Total
tomrecode (binary) 1 Count 3 7 10
% within o o o
tomrecode (binary) 30.0% 70.0% 100.0%
% within bilmek 100.0% 100.0% 100.0%
Total Count 3 7 10
% within o o o
tomrecode (binary) 30.0% 70.0% 100.0%
% within bilmek 100.0% 100.0% 100.0%
Crosstab
dusunmek/sanmak
-1 1 Total
tomrecode (binary) 1 Count 5 5 10
% within tomrecode 50.0% |  50.0% | 100.0%
(binary)
% within 100.0% | 100.0% | 100.0%
dusunmek/sanmak
Total Count 5 5 10
‘(’ﬁ""]‘gt;')” tomrecode 50.0% | 50.0% | 100.0%
% within 100.0% | 100.0% | 100.0%
dusunmek/sanmak




Distribution of children who passed the false belief questions by performance on

the syntax of complementation and memory for false belief statements for all
ages combined

Crosstab
syntax recode
0 1 Total
?l))!nrec;)de 0 Count 12 9 21
bmnary % within tomrecode
(binary) 57.1% 42.9% 100:0%
% within syntax recode 63.2% 17.6% 30.0%
1 Count 7 42 49
% within tomrecode
(binary) 14.3% 85.7% 100.0%
% within syntax recode 36.8% 82.4% 70.0%
Total Count 19 51 70
% within tomrecode
(binary) 27.1% 72.9% 100.0%
% within syntax recode 100.0% 100.0% 100.0%

tomrecode (binary) * memory for fb recode Crosstabulation

memory for fb recode
.00 1.00 Total
tomrecode 0 Count 14 7 21
(binary) % within
tomrecode (binary)
% within memory
for fb recode
1 Count 6 43 49
% within
tomrecode (binary)
% within memory
for fb recode
Total Count 20 50 70
% within
tomrecode (binary)
% within memory
for fb recode

66.7% 33.3% 100.0%

70.0% 14.0% 30.0%

12.2% 87.8% 100.0%

30.0% 86.0% 70.0%

28.6% 71.4% 100.0%

100.0% 100.0% 100.0%




For 3;0-3;11 age group

Crosstab
syntax recode
» 0 1 Total
tomrecode 0 " Count 10 4 14
(binary) % within tomrecode
(binary) 71.4% 28.6% 100.0%
% within syntax recode 83.3% 50.0% 70.0%
1 Count 2 4 6
% within tomrecode
(binary) 33.3% 66.7% 100.0%
% within syntax recode 16.7% 50.0% 30.0%
Total Count 12 | 8 20
% within tomrecode
(binary) 60.0% 40.0% 100.0%
% within syntax recode 100.0% 100.0% 100.0%
tomrecode (binary) * memory for fb recode Crosstabulation
memory for fb recode
.00 1.00 Total
tomrecode 0 Count 12 2 14
(binary) % within o 0 o
tomrecode (binary) 85.7% 14.3% 100.0%
% within memory o o o
for fb recode 92.3% 28.6% 70.0%
1 Count 1 5 6
% within o, 0 0,
tomrecode (binary) 16.7% 83.3% 100.0%
of it
% within memory 7.7% 714% | 30.0%
for b recode
Total Count 13 7 20
% within 65.0% |  350% | 100.0%
tomrecode (binary)
% within memory 100.0% | 100.0% | 100.0%
for fb recode




For the age group of 4;0-4;11

Crosstab
syntax recode
: 0 1 Total
tomrecode O Count 2 2 4
(binary) % within tomrecod
onan) ecode 50.0% 50.0% | 100.0%
% within syntax recode 33.3% 14.3% 20.0%
1 Count 4 12 16
% within tomrecod
Binam) € 25.0% 75.0% | 100.0%
% within syntax recode 66.7% 85.7% 80.0%
Total Count 6 14 20
% withi
(ginw;ry')" tomrecode 30.0% 700% | 100.0%
% within syntax recode 100.0% 100.0% 100.0%
tomrecode (binary) * memory for fb recode Crosstabulation
memory for fb recode
.00 1.00 Total
tomrecode 0 Count 2 2 4
bina % withi
(binary) % within 50.0% |  50.0% | 100.0%
tomrecode (binary)
of e
6 whihin memory 333% | 143% |  20.0%
1 Count 4 12 16
o e
% within 250% |  75.0% | 100.0%
tomrecode (binary)
of i
fﬁr";’g':g‘c(r)‘;eemory 66.7% | 857% |  80.0%
Total Count 6 14 20
% within _ 30.0% 70.0% 100.0%
tomrecode (binary)
% wiihin memory 100.0% | 100.0% | 100.0%
1




For the age group of 5;0-5;11

Crosstab
syntax recode
0 1 Total
tomrecode 0 Count 3 3
(binary) % within tomrecode
(binary) 100.0% 1Q0.0%
% within syntax recode 15.8% 15.0%
1 Count 1 16 17
% within tomrecode
(binary) 5.9% 94.1% 100.0%
% within syntax recode 100.0% 84.2% 85.0%
Total Count 1 19 20
% within tomrecode o
(binary) 5.0% 95.0% 100.0%
% within syntax recode 100.0% 100.0% 100.0%
tomrecode (binary) * memory for fb recode Crosstabulation
memory
for fb
recode
1.00 Total
tomrecode 0 Count 3 3
(binary) % within 100.0% 100.0%
tomrecode (binary)
% within memory 15.0% 15.0%
for fb recode
1 Count 17 17
% within
. 100.0% 100.0%
tomrecode (binary) 00.0% °
% within memory 85.0% 85.0%
for fb recode
Total Count 20 20
% within . 100.0% 100.0%
tomrecode (binary)
% within memory 100.0% 100.0%

for fb recode




For the age group of 6;0-6;6

Crosstab
- syntax
recode
1 Total
tomrecode (binary) 1 Count 10 10
% within tomrecode
(binary) 100.0% 100.0%
% within syntax recode 100.0% 100.0%
Total Count 10 10
% within tomrecode
(binary) 100.0% 100.0%
% within syntax recode 100.0% 100.0%

tomrecode (binary) * memory for fb recode Crosstabulation

memory for fb recode
.00 1.00 Total
tomrecode (binary) 1 Count 1 9 10
% within o o o
tomrecode (binary) 10.0% 90.0% 100.0%
% within memory 100.0% | 100.0% | 100.0%
for b recode
Total Count 1 9 10
% within o o 00.0%
tomrecode (binary) 10.0% 90.0% 100.0%
% within memory 100.0% | 100.0% | 100.0%
for fb recode
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