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ABSTRACT

SPATIAL PERSPECTIVE-TAKING ABILITY IN CHILDREN: THE
EFFECT OF PRAGMATIC CUES AND BILINGUALISM

Kurum, Elif
MA, Psychology
Advisor: Assist. Prof. Ayse Candan Simsek
August 2022

Spatial perspective-taking serves to understand how an external entity is positioned
relative to another person. Several studies have suggested that some circumstances
influence children’s spatial perspective-taking ability. This thesis includes three
experimental studies examining how pragmatic cues and bilingualism affect children’s
spatial perspective-taking ability. The data come from a sample of 217 children.
Across three experiments, children were presented with photographs of a person seated
at a table with two objects next to each other. The first experiment aimed to examine
how pragmatic cues and bilingualism affect the implicit level of spatial perspective-
taking, namely spontaneous spatial perspective-taking. Results showed that when
children were required to describe object relations: (1) they took the person’s
perspective in the photograph more frequently and described object relations
accordingly when gaze and action cues were present, (2) bilingual children took the
person’s perspective in the photograph to describe object relations more frequently
than monolingual children. The second experiment aimed to examine how pragmatic
cues and bilingualism affect the explicit level of spatial perspective-taking. Results
showed that when children from 6 to 8 years old were explicitly required to describe
object relations from the person’s perspective in the photograph, bilingual children
took the person’s perspective more accurately when an action cue or gaze-action cue
was present. Lastly, the third experiment was identical to the second experiment, but
the condition of the pragmatic cues was changed to examine how the incongruity of
pragmatic cues affects the spatial perspective-taking ability. Results from the third
experiment showed that: (1) children were more accurate in their decision for the
objects’ position from the person’s perspective in the photograph when gaze and action

cues were incongruent than when the gaze and action cues were congruent, (2)
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bilingual children were more accurate than monolingual children in their decision
when pragmatic cues were both congruent and incongruent, (3) monolingual children
made faster judgments about the location of objects from another person’s perspective
than bilingual children when pragmatic cues were both congruent and incongruent.
Results from the second and the third experiments showed that 8-year-old children
were able to take successfully spatial perspective than 6- and 7-year-olds. Overall, the
discussed experiments showed that pragmatic cues and bilingualism are two
circumstances that affect the children’s spatial perspective-taking ability at both
explicit and implicit levels. Spatial perspective-taking performance at the explicit level
differs among bilingual and monolingual children if pragmatic cues (action cue,
congruent gaze-action, or incongruent gaze-action) are present. The possible
explanations of the findings, limitations, and suggestions for future works were

discussed.
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COCUKLARDA UZAMSAL BAKIS ACISI ALMA BECERISI:
PRAGMATIK iPUCLARIN VE iKi DILLILiGIN ETKIiSi

Kurum, Elif
Yiiksek Lisans Tezi, Psikoloji
Danisman: Dr. Ogr. Uyesi Ayse Candan Simsek
Agustos 2022

Bakis acis1 alma boyutlarindan biri olan uzamsal bakis agisi alma, baska bir kisinin bir
nesneyi nasil gordigi ile ilgili ¢ikarimda bulunabilme becerisidir. Siirli sayida
aragtirma ¢ocuklarin uzamsal bakis acis1 alma becerisini etkileyen kosullara
odaklanmistir. Bu tez, pragmatik ipuglarin ve iki dilliligin ¢ocuklarin uzamsal bakis
acist alma becerisini nasil etkiledigini incelemeyi amaclayan ii¢ deney igermektedir.
Veriler, toplam 217 gocuktan toplanmustir. U¢ deney boyunca, ¢ocuklara iki farkli
nesnenin bulundugu bir masada oturan kisinin yer aldig1 fotograflar sunulmustur. Ilk
deneyin amaci, pragmatik ipuclarin ve iki dilliligin uzamsal bakis acist almanin ortiik
seviyesini nasil etkiledigini arastirmaktir. Bu deneyin sonuglari: ¢ocuklar hedef
nesnenin konumunu hangi bakis agisindan tanimlamalar1 gerektigi ile ilgili bir yonerge
almadiklarinda (Ortiik seviye), (1) bakis ve eylem pragmatik ipuglart mevcut
oldugunda, cocuklarin fotograftaki kisinin bakis agisim1 daha sik aldiklarimi ve
nesnelerin konumlarini bu bakis agisina gére tanimladiklarini, (2) iki dilli ¢ocuklarin,
tek dilli ¢ocuklar ile karsilastirildiginda, fotograftaki kisinin bakis acisina gore
nesnelerin konumlarmi daha sik tanimladiklarimi gdstermistir. ikinci deneyin amaci,
pragmatik ipuglarmn ve iki dilliligin uzamsal bakis agis1 almanin agik seviyesini nasil
etkiledigini aragtirmaktir. Sonuglar, nesnelerin konumunu fotografta yer alan kisinin
bakis acisindan tanimlamalar: istendiginde (agik seviye), iki dilli ¢ocuklarin eylem
ipucu veya bakis-eylem ipucu mevcut oldugunda uzamsal bakis agisin1 daha dogru bir
sekilde aldiklarin1 gostermistir. Son olarak, liglincii deney ikinci deneyle ayniydi,
ancak bu sefer pragmatik ipuglar1 kosulu, ¢elisen pragmatik ipuglarinin uzamsal bakis
acis1 alma becerisini nasil etkiledigini incelemek i¢in, degistirildi. Ugiincii deneyden
elde edilen sonuglar (1) bakis ve eylem pragmatik ipuclarinin ¢elistigi kosulda, bakis
ve eylem pragmatik ipuglarinin Ortiistiigli kosula gore, ¢ocuklarin uzamsal bakis
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acisin1 daha dogru aldiklarini, (2) iki dilli cocuklarin bakis ve eylem ipuglarinin hem
celistigi hem de ortiistigii kosullarda tek dilli ¢ocuklara goére uzamsal bakis agisini
daha dogru aldiklarini, (3) tek dilli gocuklarin bakis ve eylem ipuglarinin hem gelistigi
hem de ortiistiigii kosullarda iki dilli ¢ocuklara gore uzamsal bakis agisini daha hizl
aldiklarin1 gostermistir. Ek olarak, ikinci ve iigiincii deneylerden elde edilen sonuglar,
8 yasindaki ¢ocuklarin 6 ve 7 yasindaki ¢ocuklara gére uzamsal bakis acis1 almada
daha basarili olduklarin1 gostermistir. Genel olarak, tez boyunca yiiriitiilen ¢alismalar,
pragmatik ipuglariin ve iki dilliligin ¢ocuklarda bakis agis1 alma becerisini hem agik
hem de ortiik seviyelerde etkileyen iki kosul oldugunu ortaya ¢ikarmistir. Pragmatik
ipuclarinin mevcut oldugu durumlarda (eylem ipucu, ortiisen bakis-eylem ipuglari,
celisik bakis-eylem ipuglart), iki dilli ve tek dilli ¢ocuklarin bakis agist alma
becerilerinin farklilastigin1 gostermistir. Bu sonuglarin olasi agiklamalari, tez boyunca

yiiriitiilen ¢aligmalarin sinirliliklart ve gelecek calismalar i¢in Oneriler tartigilmistir.

Anahtar Kelimeler: uzamsal bakis a¢is1 alma, pragmatik ipuglari, iki dillilik
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CHAPTER 1
INTRODUCTION

Perspective-taking is the ability to comprehend and adopt that another person may
have a distinctive perception, cognition, and emotion than own (Kurdek & Rodgon,
1975; Surtees et al., 2012). This ability has been researched broadly in social and
cognitive development, using different methodologies. Research conducted with
children have provided an effect of perspective-taking on various processes, from the
formation of self-concept to the reduction of aggressive behaviors (Hinnant & O’Brien,
2007; Ittyerah & Mahindra, 1990; Ogelman et al., 2013; Ogelman et al., 2016).
However, perspective-taking is a broad domain that encompasses different dimensions
such as perceptual, cognition, or affective. One of the perspective-taking dimensions
is spatial perspective-taking (Level-2 perspective-taking). This dimension is used to
understand how objects are positioned relative to another person (Flavell et al., 1981;
Michelon & Zacks, 2006). Through this ability, one can form a spatial representation
of space with respect to another person. This ability has advantages in many aspects
of daily life. More specifically, communicating about space and solving spatial

problems are all related to spatial perspective-taking.

In our globalizing world, many children grow up getting exposed to an additional
language, besides their native languages. Even, the number of bilingual children is
higher than monolingual children, and the number of bilingual children continues to
increase daily (Associated Press, 2016; Shin & Kominski, 2010). Most recently,
bilinguals and monolinguals have been compared in many contexts to examine
developmental differences (Blom et al., 2014; Goetz, 2003; Kovéacs, 2008; Sebastian-
Galles, 2010). Studies have shown that bilingualism plays a crucial role in cognitive
development, from executive functions (Bialystok, 1999; Martin-Rhee & Bialystok,
2008) to working memory (Blom et al., 2014). Also, there is some research showing
that the advantage of bilingualism extends to spatial perspective-taking ability (Goetz,
2003; Greenberg et al., 2013).



From the first years of life, children are competent to use and interpret different
pragmatic cues, like pointing and gaze (Aureli et al., 2009; Butler et al., 2000; Moll &
Tomasello, 2004). These emerging competencies play an essential role in children’s
healthy communication with others and understanding that pragmatic cues convey
information about their communicative partner’s intention, desire, goal, etc. regarding
external entities. Children’s competency in using and interpreting various pragmatic
cues has been researched, from language development, such as vocabulary (Iverson &
Goldin-Meadow, 2005) to cognitive development, such as executive functioning
(O’Neil & Miller, 2013). However, studies have not yet disclosed how pragmatic cues

influence spatial perspective-taking ability in children.

As mentioned above, the number of bilingual children in the world is increasing, and
studies have shown that bilingualism affects the sensitivity of children to pragmatic
cues (Brojde et al., 2012; Yow & Markman, 2011; Verhagen et al., 2017). In detail,
compared to monolingual children, bilingual children are more aware of pragmatic
cues. Nevertheless, as far as [ am concerned, no research compared the monolingual
and bilingual children’s awareness towards pragmatic cues under another challenging

context, namely spatial perspective-taking task.

To sum it up, the most of studies focused on perspective-taking ability in children, but
perspective-taking is a broad domain and there is relatively little research that examine
the spatial perspective-taking ability, one of the dimensions of perspective-taking, in
children. Therefore, the main purpose of the thesis was to examine the children’s
spatial perspective-taking ability using left-right judgment. More specifically, the
circumstances that affect children’s spatial perspective-taking ability are largely
unclear. Therefore, the thesis aimed to investigate how pragmatic cues and
bilingualism affect children’s spatial perspective-taking ability. Also, evidence that
bilingualism affects children’s sensitivity to pragmatic cues, especially in challenging
situations, is provided by recent studies. Therefore, another purpose of the thesis was
to study how bilingual and monolingual children differ in spatial perspective
judgments when the presence of pragmatic cues. Last, the aim of the thesis was to
study how the age group affects the children’s spatial perspective-taking ability. Three

experimental studies were carried out for this thesis.



CHAPTER 2
LITERATURE REVIEW

It is not possible to think that children are independent of their environment. As social
beings, they interact with others. In order to establish successful and healthy social
interactions, children need to understand that others may have different interests,
feelings, thoughts, or perceptions. The perspective-taking ability is necessary for such
an understanding. Being able to understand another person’s mental state, like beliefs,
intentions, or perceptions, is defined as perspective-taking (Surtees et al., 2012). Zhao
et al. (2010) stated that perspective-taking involves realizing that the viewpoint of
another person might be different from our own and making inferences about that
person’s viewpoint. For Kurdek and Rodgon (1975), perspective-taking encompasses
three dimensions. One of the dimensions, perceptual perspective-taking, is being able
to understand how another individual sees. Cognitive perspective-taking is being able
to make inferences about another individual’s intentions, desires, and thoughts.
Another dimension, emotional perspective-taking, involves recognizing the emotional
states of others. Since perspective-taking is a broad domain that encompasses different
dimensions, authors have identified perspective-taking in a number of ways. Despite
the various definitions of perspective-taking, the general opinion has been that
perspective-taking is being able to understand and adopt mentally that another person
may have the same or different perception, cognition, and emotion than own. Through
this ability, one can make inferences about what one perceives, thinks, or feels about

external entities or events.

2.1. Visuospatial Perspective Taking

One of the perspective-taking dimensions, visuospatial perspective-taking (VPT), is
being able to make inferences about what and how other person sees (Flavell et al.,
1981; Michelon & Zacks, 2006). It has been extensively studied under the disciplines
of developmental and cognitive psychology (Frick et al., 2014; Michelon & Zacks,
2006; Tversky & Hard, 2009). Based on developmental stages and underlying



processes, VPT can be divided into spatial perspective-taking and visual perspective-

taking.

Visual perspective-taking, or Level-1 perspective taking, requires comprehending
what other person can or cannot see and is usually tested using dot perspective tasks
(Cole et al., 2015; Santiesteban et al., 2014). For the task, subjects are presented with
photographs showing an avatar standing in a room with circles on the walls. After each
photograph, a digit also appears. In self-perspective trials, subjects are instructed to
indicate whether the number of circles they see and the digit are the same. In other-
perspective trials, subjects are instructed to indicate whether the number of circles the
avatar can see and the digit are the same. In these trials, the number of circles that the
avatar and the participant may be same or different. The primary result from the dot
perspective task demonstrates that people have difficulties in visual-perspective taking
when the number of circles that participants see is different from the number of circles

that avatar sees (Samson et al., 2010).

Spatial perspective taking, or Level-2 perspective taking, involves understanding how
an external entity is located relative to another person and is usually tested using left-
right tasks (Michelon & Zacks, 2006; Tversky & Hard, 2009). In this task, people are
presented with photographs showing a person seat at a table. Two objects are next to
each other on this table. In self-perspective trials, participants are instructed to define
the objects’ location with respect to their own perspective. In other-perspective trials,
participants are instructed to define the objects’ location with respect to the person in
the photograph. In the task, the participant and the individual in the photograph see the
identical object (s) differently. The primary result from the left-right task demonstrates
that people perform better when responding by taking self-perspective than when
responding by taking other-perspective. However, it has been suggested that some
circumstances affect spatial perspective-taking, which will be explained further in this

chapter.

Spatial perspective-taking has also been examined using the ambiguous number
paradigm (Surtees et al., 2012). In this paradigm, subjects are presented with a scene
in which a person seating at a table with a number. In unambiguous condition, the
number is the same regardless of orientation. For example, the number “8”. This
unambiguous number is the same from the self-perspective and the other-perspective.

In ambiguous condition, a number differs according to its orientation. For example,



the number “6”. It can be “6” from the self-perspective but “9” from the other

perspective.

Researchers have examined spatial perspective-taking ability using the left-right tasks
or the ambiguous number paradigm at both implicit level and explicit level. While
subjects are required to adopt their own perspective or another individual’s perspective
at the explicit level, they do not receive instruction on which perspective to take at the
implicit level. The implicit nature of perspective-taking tasks is used to investigate
whether the spatial perspective-taking is automatic, namely spontaneous spatial

perspective-taking.

Overall, visual perspective-taking is an understanding that people can see different
things, while spatial perspective-taking involves comprehending that individuals can
see things differently. Moreover, two levels of visuospatial perspective-taking require
different processes. According to the remapping hypothesis, spatial perspective-taking
requires making a mental transformation. Specifically, people rotate the scene mentally
and place themselves in other individual’s point of view. In contrast, visual
perspective-taking requires using another person’s line of sight. In addition, compared
to visual perspective-taking, people take more time when taking another person’s
spatial perspective to describe an object’s location (Michelon & Zacks, 2006). This

thesis will primarily focus on spatial perspective-taking.

2.1.1. Spatial Perspective Taking
Spatial perspective-taking is necessary to produce a spatial description of an object in
space. Through this dimension of perspective-taking, one can communicate about the
object or solve spatial problems. First, a reference frame (i.g., another person) must be
decided to represent the object’s location (i.g., an apple) and the spatial representation
of the object (i.g., left, right, above, below) is defined relative to that reference frame.
Thus, this spatial perspective-taking process indicates how the reference frame and the

object are related (i.e., to another person’s left).

People often use themselves as a reference frame and tend to represent an object’s
location in space from their own perspective, egocentric perspective (Johnston &
Hayes, 2000; Shelton & McNamara, 2004). They typically use their own body to
describe spatial relations of objects (“to my right”, “to the right”). However, there

might be a situation where people need to take a spatial perspective different from their



own; for example, when your friend asks where his/her coffee mug is, it might be

essential to spatially represent its position according to his/her perspective.

It has been suggested that in some circumstances, people spontaneously take another
person’s perspective more to identify an object’s location. For instance, Tversky and
Hard (2009) presented visual images showing two objects and asked subjects to
describe object relations. When the images did not contain a person, subjects described
the object relations more frequently from their own perspective, namely self-
perspective (“to my right”). However, when a person could be seen in the images
reaching for or looking at the object, subjects took the person’s perspective more
frequently, namely other-perspective (“to his left”, “the man’s left”’) and described the
object relations accordingly. Thus, Tversky and Hard (2009) concluded that some
circumstances such that the presence of an individual in an image induces spontaneous
spatial-perspective taking. Also, the tendency to take other-perspective increased,
specifically when the action verb in the question was emphasized (Lozano et al., 2007;
Tversky & Hard, 2009). Furthermore, it has been shown that not only verbally
emphasizing the action but perceiving another person’s action also influences the
choice of perspective. For example, Furlanetto et al. (2013) presented subjects with
videos depicting two objects and asked them to describe the object relations. When
subjects perceived a person reaching for the target object in the video, they took that
person’s perspective more frequently and described the object relations accordingly.
The findings about the effect of nonverbal communication components, such as action,

on choosing other-perspective will be explained further in this chapter.

Tosi et al. (2020) also examined the circumstances that lead people to take the spatial
perspective of another individual. Researchers asked subjects to identify objects’
spatial relations. People took the other-perspective more often and described the object
relations accordingly when the visual image included a person compared to an external
entity such as a plant. Furthermore, they are inclined to take other-perspective if they
saw an individual facing them who could act on and see objects. These results have
shown that perceiving an individual who has the intention to act influenced the
people’s tendency to choose other-perspective. Moreover, people tended to take other-
perspective more frequently when their own position and another person’s position
were mismatched compared to when their positions matched. In other words, the

frequency of taking the spatial perspective of another person increased when the



person was on the opposite side of the screen. Therefore, we can conclude that another
factor that leads people to choose other-perspective might be an angular difference
between the two viewpoints. Michelon and Zacks (2006) also examined how angular
difference affects spatial perspective-taking. In the study, subjects made a judgment
about an object’s location relative to another person. The angular difference between
the participant and another person was 0°, 90°, 180°, or 270°. Researchers found that
people’s reaction times were longer as the angular difference increased. In other words,
people were slower to adopt other person’s spatial perspective when the difference
between the person’s and participant’s viewpoints increased. The findings have shown
that time to adopt other person’s perspective might be affected by the angular

difference.

Cavallo et al. (2016) also focused on the circumstances that influence spatial
perspective-taking performance. Researchers presented pictures depicting an object
(an apple) on a table. Subjects were asked to describe the object’s position from their
own perspective (egocentric judgment) and people were faster in their spatial
description if the object was presented closer and at the right of them. However, when
they took the avatar’s perspective, they were faster in their description if the object
was presented close to and at the right of the avatar. The findings have shown that the
object’s location and distance relative to the person to be taken perspective influence
spatial perspective taking. Also, the findings provided evidence that people make a
mental transformation to describe spatial relations from another individual’s
perspective. Furthermore, researchers found that when an empty chair took the place
of the avatar, reaction times were faster if the object was close to and at the right of the
chair. However, when two bookcases surrounded the table, and there was no place for
a person, participants had difficulty taking other-perspective. Overall, Cavallo et al.
(2016) showed that a place designed for human action leads to describing spatial

relations from other-perspective.

In sum, people choose a particular perspective when describing the position of the
objects in space. Although inhibiting self-perspective and taking other-perspective can
be an effortful process (Carlson & Moses, 2001; Epley et al., 2004), there are some
circumstances that trigger people to take another individual’s spatial perspective to
identify an object’s location, such as the mere presence of another person, angular

disparity, or potential action of others.



2.1.2. Spatial Perspective Taking Ability in Children
The ability to take perspective is a critical milestone in the social-cognitive
development of children. Researchers have demonstrated that this ability is crucial to
their formation of self-concept, their development of moral reasoning skills, prosocial
and empathic behaviors, and the reduction of aggressive behaviors (Ittyerah &
Mahindra, 1990; Marsh & Serafica, 1977; Marsh et al., 1980; Ogelman et al., 2013).
More specifically, for instance, Ogelman et al. (2016) suggested that the cognitive
perspective-taking ability of children influences their social competencies, such as
ease of participation in peer group (Ogelman et al., 2016). Also, recent research have
shown the relationship between perspective-taking ability and language development

(Guajardo & Carwrigt, 2016; Milligan et al., 2007).

To date, the development of perspective-taking ability has been the subject of many
studies (Frick et al., 2014; Greenberg et al., 2013; Piaget & Inhelder, 1967). However,
the age at which perspective-taking develops is still a debate. Wimmer and Perner
(1983) examined perspective-taking ability through the assessment of false belief and
indicated that this ability does not develop until five years old. A meta-analysis of 178
studies was conducted to address the age debate (Wellman et al., 2001). In contrast to
Wimmer and Perner (1983), they indicated that children at 3-4 years old can
understand that another person may have a different mental state. Based on the findings,
the consensus is that children under the age of three are not aware of another

individual’s perspective, and therefore this ability is not completely developed.

As mentioned above, perspective-taking is a broad domain that encompasses different
dimensions such as intentions, desires, visual perspective, etc. Spatial perspective-
taking, one dimension of perspective-taking, is this thesis’s main subject, and the age
at which spatial perspective-taking develops is also unclear. Surtees and Apperly (2012)
suggested that spatial perspective-taking develops after the emergence of visual
perspective-taking (Level-1 perspective taking). Piaget and Inhelder (1967) were the
first to conduct a study on children’s spatial perspective-taking ability. In this study, a
model with three mountains was presented to the children, and they were asked how a
doll sees this model. Then, they were instructed to choose the photograph that
represented the doll’s perspective. Children under the age of 7 were more likely to
choose photographs representing their own perspectives. In other words, children had

failed to understand that others might have a different spatial perspective. Using the



three mountains task, they indicated that it is not possible for children to successfully
take another’s spatial perspective until the age of 7-8. Following Piaget’s study, many
studies have examined spatial perspective-taking ability, and these studies have
indicated different age groups for spatial perspective-taking ability. For instance,
Borke (1975) indicated that children acquire the ability in spatial perspective-taking as
young as 4 years old when a toy was used instead of the mountain model. In another
study, children were presented with scenes containing a toy figure, and then they were
asked to select the option corresponding to the figure’s perspective (Frick et al., 2014).
There was no difference in the spatial perspective-taking ability of children younger
than 8 years old, but this ability increased significantly at 8 years old. Based on the
previous studies, we can say that spatial perspective-taking ability first appears at 4

years old but improves at 8 years old.

Furthermore, perspective-taking ability has been a subject of many studies in social-
cognitive development. However, only a few studies have focused on the
circumstances that affect which perspective children take to describe object relations.
Frick et al. (2014), for instance, have shown that the number of objects influences the
spatial perspective-taking performance. In detail, children were presented with
pictures including one, two, or four objects. It was found that they took another
person’s perspective more accurately when the number of objects in the scene was low.
These results indicate that spatial complexity is one of the factors that influences which
perspective children take to describe object relations. Researchers also showed that the
angular difference between a child and another person affects which perspective
children adopt. With increasing angular difference, children took other-perspective less,
which led to more spatial descriptions from their own perspectives. Moreover, recent
studies have focused on how children’s language background affects their spatial
perspective-taking ability (Goetz, 2003; Greenberg et al., 2013). The findings about
the effect of language background on choosing other-perspective will be explained

further in this chapter.

In sum, the studies so far have shown that age, language background, spatial
complexity, and angular difference influence children’s spatial perspective-taking
ability. However, as stated above, previous studies conducted with adults have focused
on the various circumstances that lead them to take another individual’s spatial

perspective. Given that perspective-taking is an important milestone in social-



cognitive development, further investigations with children focusing on different
circumstances that might affect their spatial perspective-taking ability might be

essential.

2.2. Bilingualism

The number of children who speak one more language (in addition to their native
language) is higher than monolingual children, and the number of bilingual children
continues to increase day by day (Associated Press, 2016; Shin & Kominski, 2010).
However, there is no consensus among linguists on what bilingualism is. For example,
Lambert (1955) stated that bilinguals can be characterized in two ways as balanced
bilingual and dominant bilingual. Balanced bilingualism has been described as equal
proficiency in both languages, whereas dominant bilingualism is a greater proficiency
in one of the languages, usually in the native language. For Macnamara (1967), a
minimum level of proficiency in a second language can be considered as the criterion
for bilingualism. Kohnert (2010) stated that bilinguals can be described as individuals
who acquire two languages regularly between birth and adolescence. Bilingualism is
also divided into simultaneous bilingualism and sequential bilingualism. A person who
acquired two languages together after birth is called simultaneous bilingual, whereas
a person who acquired the second language after his/her native language has begun to

develop is called sequential bilingual (Karahan, 2005).

As can be understood from the definitions of types of bilingualism, there might be
differences between the two languages’ proficiency levels because each language can
be acquired under different circumstances. Despite these expected differences,
previous studies showed that bilingual children are more advantageous in various
domains than monolingual children. Peal and Lambert (1962) were pioneers to show
bilingualism advantage in verbal and nonverbal tasks. They suggested that bilinguals’

high performance in these tasks depended on increased cognitive flexibility.

It is well established that compared to monolinguals, bilingual children show better
performance on various tests of executive function (Bialystok, 1999; Bialystok &
Martin, 2004). Executive function encompasses processes such as attention, inhibition,
selection, and flexibility. Using the Dimensional Change Card Sorting task (DCCS
task), Bialystok (1999) investigated the effect of bilingualism on executive function in

four and five year olds children. In the DCCS task, children are instructed to match the

10



cards according to one dimension, such as color, then to match the identical cards
according to a different dimension, such as shape. Since children have to inhibit
previous dimension and focus on the relevant ones, inhibitory control and cognitive
flexibility are required. The results showed that bilingual children performed better
than monolingual children on the DCCS task, showing enhanced level of executive

function.

Furthermore, bilingual children are more advanced in metalinguistic awareness tasks
(Ben-Zeev, 1977; Bialystok, 1988; Diaz, 1983). For example, researchers examined
the performance of Ukrainian-English bilingual and English monolingual children on
various metalinguistic tasks (Cummins & Mulcahy, 1978). Bilingual children showed

advantages in detecting ambiguities.

Also, Blom et al. (2014) investigated whether there is a difference between 5- and 6-
year-old Dutch-speaking children and Turkish-Dutch-speaking children in verbal
working memory. Their verbal working memory was measured using forward digit
span and backward digit span tasks. For the forward digit span task, children are
instructed to remember the array of the number in the same order. For the backward
digit span task, they are instructed to remember the array of the number in reverse
order. While the forward digit span task requires only storage, the backward digit span
task requires both storage and information processing. The results showed that
bilingual children were better at memory tasks that especially required information
processing. Also, a meta-analysis study evaluating the data of 63 studies indicated that
there is a positive relationship across bilingualism and working memory, attention, and

metalinguistic awareness (Adesope et al., 2010).

In sum, studies have demonstrated that bilingualism influences children’s cognitive
development. Over monolinguals, bilinguals are more advantageous in dealing with
various cognitive functions such as executive functions, metalinguistic awareness, and

working memory.

More recently, studies have begun to focus on children’s linguistic knowledge, which
may be a precursor to a theory of mind development (ToM). ToM helps children detect
that others might have different mental states. ToM development is most widely
assessed using the false belief task. In the “unexpected transfer” false-belief task,

children are informed that one character places an item in the box. Another character
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changes the item’s location after the character is gone. Children are asked where the
character would look for the item when he/she turns. In the “unexpected contents”
false-belief task, the child is presented with a box containing an item and asked what
could be in the box. After the child answers and is shown the item, the child is needed
to answer what an individual who does not see the item will say in the box. Findings
from a number of studies have supported that bilingual children are more advantageous
than monolingual children in ToM. Goetz (2003) also investigated whether
bilingualism affects ToM development using false belief tasks, appearance reality task,
and spatial perspective-taking task. The findings revealed that both monolingual
children groups performed similarly on ToM tasks. However, the Mandarin-English
bilingual children’s performance on ToM tasks was more successful than both groups
of monolingual children. In a study by Kovécs (2009), a false-belief task, slightly
different version of theory of mind task, and a control task were administered on two
and three years old children. The findings showed that Romanian-Hungarian speaking
bilingual children showed significantly better performance than monolingual
Romanian children in understanding others’ mental states. Similar, advantages in
reality questions of appearance-reality task (the task to assess ToM) was found in four
and five years old bilingual children (Bialystok & Senman, 2004). Also, a meta-
analysis of 16 studies that compared bilingual and monolingual children on the theory
of mind-related tasks and provided support for the bilingualism advantage on ToM

development (Schroeder, 2018).

Furthermore, three possible explanations have been suggested for why bilinguals are
more advantageous compared to monolinguals; executive functioning, socio-
pragmatic and metalinguistic awareness (Goetz, 2003; Kovéacs, 2008; Diaz & Farrar,
2017; Fan et al., 2015). Regarding the executive function, to understand other’s mental
states, children first need to inhibit the mental state of their own, then focus on the
mental states of others, so the components of executive function, particularly
inhibitory control, are required. As mentioned above, since bilingual children use
components of executive functioning more efficiently, they could understand another
person’s mental state more successfully than monolingual children. Therefore, the
level of executive functions could underlie the advantage of bilingualism in the theory
of mind. Regarding the possible explanation of socio-pragmatic, bilingual children’s

awareness that another person can speak a different language could trigger the
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awareness that another person may have a different perspective. Regarding the
possible explanation of metalinguistic awareness, it has been suggested that
metalinguistic awareness and ToM development are related, and bilingual children
have greater metalinguistic awareness. Therefore, the bilingual’s metalinguistic

awareness might influence the bilingualism advantage in the ToM development.

2.2.1. Bilingualism and Spatial Perspective Taking
As stated above, ToM tasks (i.e., false belief tasks and appearance-reality) showed that
bilingual children better understand that another person can represent one event or
object in different ways, compared to monolingual children. Spatial perspective-taking
tasks show similarly that people can see the same things differently. Recent research
have studied the role of bilingualism on children’s spatial perspective-taking ability
and suggested that another cognitive function that bilinguals are more advantageous

than monolinguals is spatial perspective-taking (Goetz, 2003; Greenberg et al., 2013).

In a study by Greenberg et al. (2013), 8-year-old bilingual and monolingual children
were instructed to answer how an avatar sees a four-block array. Bilinguals adopted
more avatar’s perspective than monolinguals when the angular difference between
child and avatar is 180° and 270°. In other words, bilingual children have a cognitive
advantage in even the typically most difficult positions of spatial perspective-taking.
Shahini and Bialystok (2018) presented a model to monolingual and bilingual children,
and they were asked to show how a toy figure sees this model by choosing from the
images presented to them, as in Greenberg et al. (2013). Bilingual children were more
prone to inhibit their perspective and take the toy figure’s perspective than
monolingual children. Goetz (2003) presented a picture of an elephant or a turtle to
monolingual and bilingual children. When they were asked whether an elephant or a
turtle lying on its back or standing on its feet when the experimenter looked to it,
Mandarin-English speaking bilingual children more accurately represented the
animal’s position from the experimenter’s perspective compared to monolingual

children.

In sum, these findings have shown that bilingualism influences children’s spatial
perspective-taking ability. More specifically, bilingual children outperform
monolinguals on spatial perspective-taking tasks. Therefore, we can say that another
important factor affecting the spatial perspective-taking ability is the difference in

language background.
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2.3. Pragmatic Cues

From the first years of life, children become proficient in using and interpreting the
pragmatic cues that are nonverbal components of communication (Butler et al., 2000;
Moll & Tomasello, 2004). These emerging proficiencies play an essential role in
children’s healthy communication with others and understanding that pragmatic cues
convey information about their communicative partner’s intention, desire, goal, etc.
(Ates & Kiintay, 2018; Baron-Cohen, 1995; Liszkowski et al., 2006). For example, eye
gaze, a crucial pragmatic cue, is important in human interaction as it allows one to
determine where and what another person is attending to and establish joint attention
(Moll & Tomasello, 2004; Fischer et al., 2008). Likewise, pointing is another important
pragmatic cue that allows a child to understand another person’s intentions or
requirements for external entities (Aureli et al., 2009; Behne et al., 2005; Liebal et al.,
2009). Overall, children’s competency in using and interpreting various pragmatic
cues enables a child to establish effective communication with another person by

correctly understanding the mental states of the person (Bakeman & Adamson, 1984).

Most of the previous studies examined the role of pragmatic cues on children’s
language development (Grassmann &Tomasello, 2010; Iverson & Goldin-Meadow,
2005). For example, when learning a new word, young children attend to pragmatic
cues the speaker provides, like pointing and eye gaze (Baldwin et al., 1996). Moreover,
children tend to use especially the pointing to express words that they cannot yet
express verbally in the first year of life. Iverson and Goldin-Meadow (2005) suggested
that the early gesture used to refer to objects is related to later vocabulary development.
In other words, pragmatic cues seem a way to help children’s language acquisition. In
addition, children show a preference for pragmatic cues when there is a conflict in their
referential interactions (Grassmann & Tomasello, 2010; Jaswal & Hansen, 2006). For
example, in a study conducted by Grassmann and Tomasello (2010), the referential
conflict was created by pointing to one object while labeling another object. It has been
found that children preferred pointing cue more rather than labeling. In other words,

children resolved the conflict by choosing the pragmatic cue.

Pragmatic cues are also crucial for the cognitive development (O’Neil & Miller, 2013;
Sauter et al., 2012). O’Neil and Miller (2013) examined the role of pragmatic cues on
executive function using the DCSS task. It has been found that children who produce

pragmatic cues more (high gesture group) outperformed those who produce less (low
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gesture group). The role of pragmatic cues is also seen in spatial tasks. Sauter et al.
(2012) examined the relations between the use of pragmatic cues and spatial ability.
Children were asked to describe the spatial relations of a space to a person. The results
showed that children who used pragmatic cues expressed more spatial information
than those who did not. Austin and Sweller (2014) also examined the role of pragmatic
cues on spatial layout perception. Children aged 3 to 4 recalled more spatial
information when the pragmatic cues were used in the learning phase of the spatial
array. The findings provide evidence for the role of pragmatic cues on cognitive

development.

In sum, children use and interpret different pragmatic cues from the first years of life
(Aureli et al., 2009; Butler et al., 2000; Moll & Tomasello, 2004). Children’s
competency in using and interpreting various pragmatic cues was researched in
different domains. These studies have shown that pragmatic cues influence language

and cognitive development of children.

2.3.1. Pragmatic Cues and Bilingualism
To date, most of the research focused on sensitivity of children to pragmatic cues in
linguistic and cognitive contexts. However, as mentioned above, the number of
bilingual children in the world is increasing (Associated Press, 2016; Shin & Kominski,
2010), and the role of pragmatic cues on linguistic and cognitive processes might be
different between bilingual and monolingual children. This can be attributed to the fact
that the environment each child grows up differs. All children attend to and integrate
both verbal and nonverbal communication tools such as feedback and pragmatic cues
to communicate successfully. However, bilingual children need to attend more these
cues to avoid a communication breakdown. In other words, since bilingual children
have to check which language their communicative partner is speaking or whether they
are responding in an appropriate language, they might attend more to these cues.
Researchers have suggested that the need to pay attention more to the speaker might
increase sensitivity of bilingual children to pragmatic cues (Verhagen et al., 2017; Yow
& Markman, 2011). For example, in a study by Yow and Markman (2011), children
were instructed to find the toy hidden in one of the boxes. Monolingual and bilingual
children showed similar performance when the experimenter seated at the midpoint of
the two boxes and gazed at or pointed to the correct box. However, bilingual children

showed better performance than monolingual children in a challenging situation where

15



the experimenter was behind another box, but pointing or gazing at the correct box.
The results showed that bilingual children are more aware of pragmatic cues compared
to monolingual children, particularly in a challenging situation, and therefore benefit
more from pragmatic cues. Furthermore, Brojde et al. (2012) indicated that bilingual
children prefer pragmatic cues more than monolingual children when learning new
words. More specifically, children were taught a new word in four different situations.
Bilingual children relied more on pragmatic cues in only a challenging situation where
property (shape, color, and texture) and pragmatic (eye gaze) cues were incongruent.
Moreover, as mentioned above, Grassmann and Tomasello (2010) have shown that
children show a preference for pragmatic cues when there is a referential conflict.
Verhagen et al. (2017) examined the preferences of monolingual and bilingual children
for pragmatic cues using the procedure of Grassmann and Tomasello (2010). It has
been found that bilingual children preferred pragmatic cues over labeling and chose
more objects pointed in a challenging situation where the cues are in conflict. Overall,
these findings show that bilingualism affects children’s sensitivity to pragmatic cues,

especially in challenging situations.

2.3.2. Pragmatic Cues and Spatial Perspective Taking
Recent studies provided that the presence of an individual in a visual scene induces
spatial-perspective taking (Tversky and Hard, 2009; Zwickel, 2009; Zwickel and
Miiller, 2010). Besides the mere presence of an individual, how does the individual
using pragmatic cues influence spatial perspective-taking? As mentioned above, one’s
pragmatic cues reflect that person’s goals, intentions, or desires regarding external
entities or events (Ates & Kiintay, 2018; Baron-Cohen, 1995; Liszkowski et al., 2006).
In other words, pragmatic cues open a way to make inferences about what the person
is attending, is doing, or will do. To better understand the person’s feelings, thoughts,
and goals, it may be necessary to evaluate the pragmatic cues of that person from
his/her point of view. Thus, perceiving a person’s pragmatic cues might trigger taking
that person’s perspective. However, only a few studies have examined the role of
pragmatic cues, such as action and eye gaze, on spatial perspective-taking. In the task
of Tversky and Hard (2009), there was no difference between the effects of gaze cue
and action cue on spontaneous spatial perspective-taking. Subjects took other-
perspective more frequently, regardless of which one of the pragmatic cues (gaze and

gaze-action) is present. However, Furlanetto et al. (2013) showed that some pragmatic

16



cues have more effect on spontaneous spatial perspective-taking. More specifically,
the presence of gaze-action cues induced spontaneous perspective-taking more
compared to the gaze cue and a person who displayed no pragmatic cue. Specifically,
if the video included an individual who reached and looked the object, subjects took
the individual’s perspective more frequently and described the object relations
accordingly. Moreover, researchers indicated that the tendency to take the spatial
perspective was triggered by the incongruity of pragmatic cues. Spontaneous spatial
perspective-taking was more frequent when the gaze and action cues were incongruent
(i.e., grasping the target object but looking elsewhere) than when both cues were
congruent (i.e., both grasping and looking at the target object). Another study by
Mazzarella et al. (2012) showed the effect of pragmatic cues not only on spontaneous
spatial-perspective taking but also when explicitly required to take other-perspective.
It has been found that people took another person’s perspective more accurately when
the person’s action was observed. However, the mere presence of a person or person’s
eye gaze did not influence the spatial perspective-taking performance. In addition, the
inconsistent results about which one of the pragmatic cues has more effect on spatial
perspective-taking can stem from task variations. For example, Furlanetto et al. (2013)
examined the effect of pragmatic cues on spatial perspective-taking using videos
instead of photographs. The usage of the dynamic scene (i.e., video) instead of a static
scene (i.e., photograph) might have made some pragmatic cues more realistic and

effective.

In sum, pragmatic cues reflect a person’s intention, desire, goal, etc. towards an
external entity, and therefore perceiving these cues enables one to understand that
communicative partner as a separate person who might have a different mental state
than own (Liszkowski et al., 2006). In other words, pragmatic cues allow us to evaluate
what another person is attending to or is doing from his/her perspective. Thus, in line
with the presented findings above, perceiving pragmatic cues could trigger taking
another’s perspective (Furlanetto et al., 2013; Mazzarella et al., 2012). However, since
research so far has examined the effect of pragmatic cues on the explicit and implicit
nature of spatial perspective-taking tasks within a sample of adults, further

investigation with children is essential.
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2.4. Overview of the Thesis

2.4.1. Aim and Research Questions of the Thesis
Authors have identified spatial perspective-taking as the ability to understand how an
object (s) is positioned relative to another person and indicated some circumstances
that affect spatial perspective-taking ability. For instance, it has been suggested that
when a pragmatic cue, such as action, is present, people take another’s perspective
more accurately and describe the object’s location accordingly (Furlanetto et al., 2013;
Mazzarella et al., 2012). However, the focus of spatial perspective-taking has mostly
been towards adults. To the best of my knowledge, no research investigated how

pragmatic cues affect children’s spatial perspective-taking ability.

Furthermore, given that bilingual children are more advantageous than monolinguals
in various domains, from executive functioning (Bialystok, 1999; Martin-Rhee &
Bialystok, 2008) to perspective-taking (Goetz, 2003; Greenberg et al., 2013), research
investigating the effect of bilingualism on the explicit and implicit nature of spatial-
perspective-taking ability, as another domain, might be significant. Moreover, as was
stated in Chapter 1, bilingualism affects sensitivity to socio-pragmatic cues, and
especially in challenging situations, bilingual children are more sensitive to pragmatic
cues than monolingual children (Brojde et al., 2012; Verhagen et al., 2017; Yow &
Markman, 2011). However, to the best of my knowledge, no research investigated how
bilingual and monolingual children differ in spatial perspective judgments when the

presence of pragmatic cues.

Taken together, the main aim of this thesis is to provide a better understanding of the
children’s spatial perspective-taking ability. Specifically, the first aim is to investigate
the effect of pragmatic cues and bilingualism on the implicit level of spatial
perspective-taking, namely spontaneous spatial perspective-taking. The second aim is
to investigate the effect of pragmatic cues and bilingualism on the explicit level of
spatial perspective-taking. The third aim is to investigate the effect of incongruent
pragmatic cues and bilingualism on the explicit level of spatial perspective-taking. Last,
the aim is to investigate the effect of age group on the children’s spatial perspective-

taking ability. Three experimental studies were carried out for the thesis.

The thesis focused on four main questions:
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Research Question I: How would pragmatic cues and bilingualism affect which
perspective children take to describe object relations, namely spontaneous spatial
perspective-taking? Do bilingual and monolingual children differ in spontaneous

perspective judgments when the presence of pragmatic cues?

Research Question 2: How would pragmatic cues and bilingualism affect children’s
spatial perspective-taking performance? Do bilingual and monolingual children differ

in spatial perspective judgments when the presence of pragmatic cues?

Research Question 3: How would incongruity of pragmatic cues and bilingualism
affect children’s spatial perspective-taking performance? Do bilingual and
monolingual children differ in spatial perspective judgments when the incongruity of

pragmatic cues?

Research Question 4. How would the age group affect the children’s spatial

perspective-taking ability?

2.4.2. Hypotheses of the Experiments in Thesis
Hypotheses of Experiment 1

People tend to represent the location of an object in space with respect to self, but in
some circumstances, they spontaneously take another person’s perspective more to
describe the location of an object (Michelon & Zacks, 2006; Tosi et al., 2020; Tversky
& Hard, 2009). Studies conducted with adult samples suggested that the presence of
pragmatic cues is one of the circumstances that lead people to choose another person’s
perspective (Furlanetto et al., 2013; Mazzarella et al., 2012; Tversky & Hard, 2009).
Since pragmatic cues increase the frequency of spontaneous spatial perspective-taking,
it was expected that when the pragmatic cue is present, children would also describe
the object’s location more frequently with respect to another person. Therefore,

hypothesis 1 of the thesis was:

Hypothesis 1. When asked to describe object relations, children would take other-
perspective more frequently and describe object relations accordingly when the visual
scene (i.e., photograph) includes a pragmatic cue than when the scene does not include

a pragmatic cue.

Due to limited and mixed findings in the literature about which one of the pragmatic
cues has more effect on spontaneous spatial perspective-taking, in the current

experiment, which one of the pragmatic cues (gaze, action, and gaze-action) would

19



trigger the children’s spontaneous spatial perspective-taking performance is

exploratory. Therefore, hypothesis 2 of the thesis was:

Hypothesis 2. When asked to describe object relations, which one of the pragmatic
cues (gaze, action, and gaze-action) would induce spontaneous spatial perspective-

taking is exploratory.

From the first years of life, children use and interpret various pragmatic cues, such as
eye gaze, to communicate with another person (Aureli et al., 2009; Butler et al., 2000;
Moll & Tomasello, 2004). However, monolingual and bilingual children’s sensitivity
to pragmatic cues differs (Brojde et al., 2012; Verhagen et al., 2017; Yow & Markman,
2011). Since bilingual children show more preference for pragmatic cues than
monolingual children, it was expected that when pragmatic cues are provided,
bilingual children would describe the object’s location more frequently with respect to

another person than monolingual children. Therefore, hypothesis 3 of the thesis was:

Hypothesis 3. When asked to describe object relations, bilingual children would take
other-perspective more frequently and describe object relations accordingly compared

to monolingual children when pragmatic cues are provided.
Hypotheses of Experiment 2

Studies conducted with adults have provided the effect of pragmatic cues on spatial
perspective-taking performance (Furlanetto et al., 2013; Mazzarella et al., 2012;
Tversky & Hard, 2009). Since people take the person’s perspective more accurately
when they observe a person with pragmatic cues, it was expected that children would
make more accurate and faster judgments about the location of objects from another
person’s perspective when the visual scene includes a pragmatic cue than when the

scene does not include a pragmatic cue. Therefore, hypothesis 4 of the thesis was:

Hypothesis 4. When they are explicitly required to describe object relations from
another person’s perspective (other-perspective), children would be more accurate and

faster in scenes with a pragmatic cue compared to scenes without a pragmatic cue.

Due to limited and mixed findings in the literature about which one of the pragmatic
cues has more effect on spatial perspective-taking, in the current experiment, which
one of the pragmatic cues (gaze, action, and gaze-action) would enhance the children’s
spatial perspective-taking performance is exploratory. Therefore, hypothesis 5 of the

thesis was:
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Hypothesis 5. When required to describe object relations from another person’s
perspective (other-perspective), which one of the pragmatic cues (gaze, action, and
gaze-action) would enhance the children’s spatial perspective-taking performance is

exploratory.

Given that pragmatic cues facilitate taking another person’s perspective and also
bilingual children are more sensitive to pragmatic cues than monolingual children,
especially in challenging situations (Brojde et al., 2012; Furlanetto et al., 2013;
Mazzarella et al., 2012; Tversky & Hard, 2009; Verhagen et al., 2017; Yow &
Markman, 2011), it was expected that bilinguals’ sensitivity to socio-pragmatic cues
would contribute to performing better in the spatial perspective-taking task where

pragmatic cues are present. Therefore, hypothesis 6 of the thesis was:

Hypothesis 6. When they are required to describe object relations from other-
perspective, bilingual children would be more accurate and faster in their description

than monolingual children when pragmatic cues are provided.

Despite a large body of research about the development of perspective-taking ability,
the age at which spatial perspective-taking ability develops is still a debate. However,
based on the findings, it is meaningful to say that spatial perspective-taking ability has
begun to acquire around 4- or 5-year-olds and improves especially at 6-8 years old.
Therefore, it was expected that children would take another person’s perspective more

accurately with increasing age. Thus, hypothesis 7 of the thesis was:

Hypothesis 7. When they are explicitly required to describe object relations from other-

perspective, children would take other-perspective more accurately as age increases.
Hypotheses of Experiment 3

Besides the specific effect of congruent gaze and action cues, researchers also
suggested that incongruent pragmatic cues enhance spatial perspective-taking
performance more because it is possible that incongruity of pragmatic cues produces
ambiguity and attracts observers’ attention more (Furlanetto et al., 2013). Therefore, it
was expected that children would make more accurate and faster judgments about the
location of objects from another person’s perspective when gaze and action cues are
incongruent compared to when the gaze and action cues are congruent. Therefore,

hypothesis 8 of the thesis was:
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Hypothesis 8. Children would be more accurate and faster in their decision for the
position of objects from another person’s perspective when gaze and action cues were

incongruent than when the gaze and action cues were congruent.

Since bilingual children show a preference for pragmatic cues than monolingual
children (Brojde et al., 2012; Verhagen et al., 2017; Yow & Markman, 2011) and
pragmatic cues provide a way to adopt another person’s perspective more accurately
(Furlanetto et al., 2013; Mazzarella et al., 2012; Tversky & Hard, 2009), it was
expected that bilingual children would take another person’s perspective more
accurately and quicker than monolingual children when pragmatic cues are both

congruent and incongruent. Therefore, hypothesis 9 of the thesis was:

Hypothesis 9. Bilingual children would make more accurate and faster judgments
about the location of objects from another person’s perspective than monolingual

children when pragmatic cues are both congruent and incongruent.

Hypothesis 10. When children are explicitly required to describe object relations from
other-perspective, children would take other-perspective more accurately as age

increases.

2.5 Ethical Approval

This thesis was in accordance with the ethical standards of Yagar University, Turkey
(February 09, 2021; No: 383) and was approved by the izmir Provincial Directorate of
National Education (See Appendix H).
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CHAPTER 3
EXPERIMENT 1

As was outlined in Chapter 1, people tend to describe the object’s location more often
from their perspective (self-perspective). However, in some circumstances, people
tend to spontaneously take another individual’s perspective (other-perspective) and
describe the location of an object accordingly. More specifically, some studies have
suggested that the presence of an individual induces the spontaneous spatial
perspective-taking, whereas some studies have suggested that the presence of
pragmatic cues, such as action and eye gaze, trigger taking another individual’s
perspective spontaneously (Furlanetto et al., 2013; Mazzarella et al., 2012; Tversky &
Hard, 2009). However, the focus of spontaneous spatial perspective-taking has mostly
been towards adults. Do children, like adults, take a spontaneous spatial perspective?
Do pragmatic cues affect which perspective children take when describing object

relations?

Furthermore, the number of bilingual children in our globalizing world is increasing
(Associated Press, 2016; Shin & Kominski, 2010), and studies have provided the
advantage of bilingual children in various domains, from executive functioning
(Bialystok, 1999; Martin-Rhee & Bialystok, 2008) to perspective-taking (Goetz, 2003;
Greenberg et al., 2013). Moreover, environments in which bilingual and monolingual
children grow up differ. For example, in a bilingual environment, bilingual children
must attend more to their communicative partner, for instance, which language their
communicative partner is using, to avoid communication breakdown. Therefore,
researchers have suggested that the increased need to attend more to the
communicative partner might increase the sensitivity of bilingual children to
pragmatic cues. It has been found that bilingualism affects the sensitivity to pragmatic
cues, and especially in challenging situations, bilingual children show more preference
for pragmatic cues than monolingual children (Brojde et al., 2012; Verhagen et al.,
2017; Yow & Markman, 2011). Nevertheless, as far as I am concerned, no research
compared bilingual and monolingual children’s sensitivity to pragmatic cues under
another context, namely spontaneous spatial perspective-taking tasks. How does

bilingualism affect spontaneous spatial perspective judgments? Do bilingual and
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monolingual children differ in spontaneous spatial perspective judgments when the

presence of pragmatic cues?

Taken together, Experiment 1 investigated the effect of pragmatic cues and
bilingualism on spontaneous spatial perspective-taking ability. It is hypothesized that
when asked to describe object relations, children would take other-perspective more
frequently and describe object relations accordingly when the visual scene (i.e.,
photograph) includes a pragmatic cue than when the scene does not include a
pragmatic cue. Due to limited and mixed findings in the literature about which
pragmatic cue has more effect on spontaneous perspective-taking, in Experiment 1,
which one of the pragmatic cues (gaze, action, and gaze-action) would induce
spontaneous spatial perspective-taking is exploratory. Also, it is hypothesized that
when asked to describe object relations, bilingual children would take other-
perspective more frequently to describe object relations than monolingual children

when pragmatic cues are provided.
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METHOD
3.1. Participants

G*Power Software (version 3.1.9.4, Faul et al., 2007) was used to carry out an a priori
power analysis, selecting an effect size of 0.25, alpha of .05, and power of .80.
According to the power analysis, at least 24 participants required to get a medium
effect with an 80% statistical power for the mixed design analysis of variance with two
independent variables of pragmatic cues which is a within-subjects variable, and

language group which is between-subjects variable.

Participants were recruited from two public schools (Dokuz Eyliil Primary School and
Fatih Sultan Mehmet Primary School) and one private school (Izmir Private Tevfik
Fikret Schools) in Izmir, and one private school (Ankara Private Tevfik Fikret Schools)
in Ankara. 59 parents in total allowed their children to participate in this study;
however, 8 of them were excluded because they have any health problems
(sight/hearing/language difficulties/learning difficulties). The final sample consisted
of 51 children, 8-year-olds (25 girls, 26 boys). The demographic information of

children and their parents can be seen in Table 3.1.

Table 3. 1. Demographic Information for Experiment 1

Monolinguals Bilinguals
N % N %
Gender Girl 8 36.36% 17  58.62%
Boy 14 63.64% 12 41.38%
Parent’s education level High school degree 7 31.82% 3 10.34%
Bachelor’s degree 9 40.91% 18 62.07%
Master’s degree or higher 6 27.27% 8§ 2759%

Children were classified as bilingual if they speak one more language (in addition to
their native language), have regularly used both languages for most of their lives (on
average), and have an adequate level of comprehension, reading, and speaking in both
languages. They were classified as monolingual if they have little or no knowledge of

a language other than their native language.

Based on these criteria, 22 children were monolingual Turkish speakers (8 girls, 14
boys), and 29 were bilingual, whose native language is Turkish and speak another

second language (17 girls, 12 boys). For bilingual children, the mean age of second
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language acquisition was M= 3.42 (Median = 4). The majority of bilingual children
began to acquire their second language from 3 years old (27.59%) and 4 years old
(37.93%), and others began to acquire it from 5 years old (17.24%) and 2 years old
(10.34%) and with birth (6.90%). There were 3 different second languages represented
in the bilingual group: French (26), English (2), and Russian (1). The bilingual children
speak and hear both Turkish (66%) and their second language (33%) daily. In addition,
they speak and hear both Turkish (72%) and their second language (28%) at school.
People who speak to bilingual children at home have spoken Turkish 89% of the time

and a second language 11% of the time.

Parents indicated their child’s level of proficiency in speaking, understanding, and
reading in both native and second language. For the native language, the bilingual
children’s level of proficiency in speaking, understanding, and reading was 9.38, 9.48,
and 9.26, respectively. For the second language, the bilingual children’s level of
proficiency in speaking, understanding, and reading was 6.17, 6.76, and 6.59,

respectively.

For 5 of the bilingual children, additional language was also reported. The mean age
of acquisition of the reported additional language was M= 6.20 (Median = 7). For
reported additional language, their level of proficiency in speaking, understanding, and
reading was 2.8, 2.8, and 2.75, respectively, indicating that they had little or no
knowledge of the additional language. The description of bilingual children’s language

background can be seen in Table 3.2.
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Table 3. 2. Language Background and Proficiency of the Bilingual Children in
Experiment 1

Language background
M SD Frequency
AoALl .00 .00
AocAL2 341 1.30
Speaks an L3 6.20 217 17%
L1 usage (on average) 65.86 7.33
L2 usage (on average) 33.28 7.11
L3 usage (on average) 0.86 2.34
L1 usage at home 89.29 14.97
L2 usage at home 10.71 14.97
L1 usage at school 71.59 5.93
L2 usage at school 28.41 593
Language proficiency
L1 L2
M SD Range M SD Range
Speaking 938 1208 5-10 6.17 2221 2-10
Understanding spoken language 948 871 7-10 6.76 2.149 2-10
Reading 928 1032 7-10 6.59 2.130 3-10

L1: native language; L2: second language; L3: reported additional language; AoA: age of acquisition;

Language proficiency was from 0 to 10 for speaking, understanding and reading.

3.2. Materials

3.2.1. Personal Information Form
The Personal Information Form consists of four questions inquiring about children’s
month and year of birth, gender, the parent’s education level, and whether the child
has any health problems (sight/hearing/language difficulties/learning difficulties) (see
Appendix B). The form was filled out by the parents of the children.

3.2.2. Language Background Questionnaire
Child Language Experience and Proficiency Questionnaire (Child LEAP-Q) is used to
assess children’s language background. It was adapted by Marian et al. (2007). Turkish
translation of the Child Language Experience and Proficiency Questionnaire does not
exist. Therefore, Language Background Questionnaire was prepared by the
experimenter based on the questions of Child LEAP-Q. The questionnaire is answered
by the child’s parent and provides information about the language (s) the child knows

in order of dominance and order of acquisition, age of first exposure to a language (s),
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the percentage of time the child speaks and hears each language at school and at home,

and child’s level of proficiency in the language (s) (see in Appendix C).

3.2.3. Peabody Picture Vocabulary Test
The Peabody Picture Vocabulary Test (Dunn & Dunn, 1997) is used to measure
receptive vocabulary for children two years and older. Katz et al. adapted the Peabody

Picture Vocabulary Test into Turkish at Ankara Guidance Research Center in 1972.

Peabody Picture Vocabulary Test is an individually administered test. There are two
separate instructions for children over 8 and under 8 years old. The test consists of
three training sheets and 100 test sheets (see Appendix D). The child is instructed to
choose the picture that matches the word the experimenter said. The test sheets
increase in difficulty, and the test is terminated when the child makes six errors in a

row or six errors out of eight consecutive answers.

3.2.4. Spatial Perspective-Taking Task
The spatial perspective-taking task was programmed in Psytoolkit software (Stoet,
2010; Stoet, 2017) and administered on a Samsung Galaxy Tab A7 tablet with a 10.4-
inch touchscreen monitor and 2000 x 1200 display resolution. Children were presented
with photographs showing a person seated at a table (see Appendix E). Two objects
were next to each other on this table. The presented photographs were 1350 x 759
pixels in size, with a resolution of 2000 x 1200. Photographs were manipulated by
varying the person’s gaze and action (Figure 3.1). In the Actor condition, the person
looked straight ahead and did not grasp the target object. In the Gaze condition, the
person looked at the target object but did not grasp it. In the Action condition, the
person looked straight ahead but grasped the target object. In the Gaze-Action
condition, the person looked at the target object and grasped it. To avoid any bias for
the person’s gender and the answer about the location of the target object, I constructed
four sets of photographs (i.e., candle on the left and pineapple on the right for both
woman and man actor; bottle on the left and glass on the right for both woman and
man actor). There were 16 trials consisting of 4 trials for each of the four experimental
conditions. 16 photographs were presented in random order, and children were asked
the question, “Where is the target object in relation to another?” (i.g., Where is the
candle in relation to pineapple?). In these photographs, the target objects were the

candle and the glass. In each trial, the photographs remained on the screen until the
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children gave their responses. The experimenter wrote down their responses. There

were no time limits for children to respond.

e \ R — i \ = _ ] \

Figure 3. 1. Examples for Photographs Presented in Experiment 1. For photographs

with a male actor: (A) Actor condition (B) Gaze condition (C) Action condition (D)

Gaze-Action condition. For photographs with a female actor: (E) Actor condition (F)
Gaze condition (G) Action condition (H) Gaze-Action condition

3.3. Procedure

All parents were asked to fill out the written informed consent (see Appendix A), the
Personal Information Form and Language Background Questionnaire to determine
which language group the children belong to. After all forms were returned to the
children’s school and collected, the experimenter tested all children individually in a
classroom or library at their school. Children were tested in a fixed order: PPVT and

spatial perspective-taking task.

3.3.1. Statistical Procedure

In order to investigate the effects of pragmatic cues and bilingualism on spontaneous
spatial perspective-taking (Hypothesis 1, 2, and 3), 4x2 mixed design analysis of
variance was conducted by using IBM SPSS Statistics software (Version 22). Analysis
was conducted with within-subjects variable of pragmatic cues (actor condition, gaze
condition, action condition, and gaze-action condition), between-subjects variable of
language group (momnolingual and bilingual), and the outcome variable of mean

proportion of other-perspective responses.
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RESULTS
3.4. Descriptive Statistics

The mean scores and standard deviations for variables of parent’s education level and
PPVT scores are reported in Table 3.3. In order to examine whether there are language
group differences for parents’ education level and for PPVT scores, independent
samples t-test analysis was done. The difference between monolingual and bilingual
children was not statistically significant in parent’s education level, #(49) = -1.122, p
=.267, showing no language group differences for parent’s education level. The
difference between monolingual and bilingual children was not statistically significant
in PPVT scores, #(49) = -0.172, p =.864, showing no language group differences for

receptive vocabulary.

Table 3. 3. Descriptive Statistics for Variables in Experiment 1

Language Group M SD
PPVT score Monolingual 67.18  3.527
Bilingual 67.34 3.199
Parent’s education level Monolingual 1.95 785
Bilingual 2.17 .602
Note. N=151.
3.5. Primary Analyses

3.5.1. Normality of Distribution
It was checked whether the data met the normality of distribution using IBM SPSS

software (Version 22).

For bilingual children, the mean proportion of other-perspective for actor condition
was not normally distributed with Kolmogorov-Smirnov (29) = 0.233, p < .001.
However, the mean proportion of other-perspective for actor condition was normally
distributed, with a skewness of -0.291 (SE = 0.434) and kurtosis of -1.420 (SE = 0.845).
The mean proportion of other-perspective for gaze condition was not normally
distributed with Kolmogorov-Smirnov (29) = 0.173, p = .027. However, the mean
proportion of other-perspective for gaze condition was normally distributed, with a
skewness of -0.432 (SE = 0.434) and kurtosis of -0.905 (SE = 0.845). The mean

proportion of other-perspective for action condition was not normally distributed with
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Kolmogorov-Smirnov (29) = 0.210, p = .002. However, the mean proportion of other-
perspective for action condition was normally distributed, with a skewness of -0.505
(SE = 0.434) and kurtosis of -1.181 (SE = 0.845). The mean proportion of other-
perspective for the gaze-action condition was not normally distributed with
Kolmogorov-Smirnov (29) = 0.285, p <.001. However, the mean proportion of other-
perspective for gaze-action condition was normally distributed, with a skewness of -

0.930 (SE = 0.434) and kurtosis of -0.811 (SE = 0.845).

For monolingual children, the mean proportion of other-perspective for actor condition
was not normally distributed with Kolmogorov-Smirnov (22) = 0.277, p < .001.
However, the mean proportion of other-perspective for actor condition was normally
distributed, with a skewness of 1.260 (SE = 0.491) and kurtosis of 0.661 (SE = 0.953).
The mean proportion of other-perspective for gaze condition was not normally
distributed with Kolmogorov-Smirnov (22) = 0.274, p < .001. However, the mean
proportion of other-perspective for gaze condition was normally distributed, with a
skewness of 0.478 (SE = 0.491) and kurtosis of -1.530 (SE = 0.953). The mean
proportion of other-perspective for action condition was not normally distributed with
Kolmogorov-Smirnov (22) = 0.277, p <.001. However, the mean proportion of other-
perspective for action condition was normally distributed, with a skewness of 1.045
(SE = 0.491) and kurtosis of -0.329 (SE = 0.953). The mean proportion of other-
perspective for gaze-action condition was not normally distributed with Kolmogorov-
Smirnov (22) = 0.298, p < .001. However, the mean proportion of other-perspective
for gaze-action condition was normally distributed, with a skewness of 0.433 (SE =

0.491) and kurtosis of -1.393 (SE = 0.953).

Since the data were not normally distributed according to the Kolmogorov-Smirnov
test, the logarithmic and square root transformations were done. However, these
analyses did not correct the issue; therefore, the original data was used in Experiment
1. Also, since the data were not normally distributed according to the Kolmogorov-
Smirnov test, it is necessary to use non-parametric tests. However, there is no
appropriate non-parametric test for the experimental design; therefore, it was thought

that using parametric tests as the main analysis would be a better option.

3.5.2. Test of Homogeneity of Variance
According to the Levene’s Test of Equality of Error Variances, mean proportion of

other perspective for actor condition (¥ (1, 49) = 2.474, p = .122), for gaze condition
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(F(1,49) =2.323, p = .134), for action condition (F(1, 49) = 0.352, p = .556) and for
gaze-action condition (£(1,49) = 0.005, p = .942) met the assumption of homogeneity

of variances. It can be seen in Table 3.4.

Table 3. 4. Levene’s Test of Equality of Error Variances in Experiment 1

F dfl df2 Sig.

Actor condition 2.474 1 49 122
Gaze condition 2.323 1 49 134
Action condition 352 1 49 556
Gaze-Action condition .005 1 49 .942

3.6. Main Analyses

The responses were coded as self-perspective if the child describes the object relations
from their own perspective and other-perspective if the child describes the object
relations from the person’s perspective in the photograph. Examples of responses
coded as other-perspective include the word right, which refers to the glass’s location
(“right”, “on the right”, and “on the right of the bottle from his perspective”), and the
word left, which refers to the candle’s location (“left”, “on the left” and “on the left of
the pineapple from her perspective”). Examples of responses coded as self-perspective
include the word /eft, which refers to the glass’s location (“left”, “on the left”, and “on
the left of the bottle from my perspective”), and the word right, which refers to the

candle’s location (“right”, “on the right” and “on the right of the pineapple from my

perspective”).

The responses were converted into two binary variables by scoring as 1 if the response
was self-perspective and 0 if it was not; by scoring as 1 if the response was other-

perspective and 0 if it was not.

For the analyses, mean proportion of other-perspective responses was considered as
the dependent variable. The responses scored as other-perspective for each pragmatic
cue condition were calculated as the mean proportion of other-perspective by dividing
the number of other-perspective responses by the maximum of 4. Table 3.5 shows the
percentage of self-perspective and other-perspective responses by language group and

pragmatic cues.
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Table 3. 5. Percentage of Self-Perspective and Other-Perspective Responses by
Language Group and Pragmatic Cues (N =51)

Language Group Pragmatic Cues Perspective Responses

Self-perspective  Other-perspective

Monolingual children Actor condition 0.75 025
Gaze condition 0.64 036

Action condition 0.70 0.30

Gaze-action condition 0.55 045

Bilingual children Actor condition 042 0.58
Gaze condition 042 0.58

Action condition 0.41 0.59

Gaze-action condition 031 0.69

In order to examine the effect of pragmatic cues and bilingualism on spontaneous
spatial perspective-taking ability, two-way repeated measures analysis of variance with
a between-subjects factor of language group (2 levels: monolingual and bilingual)
and a within-subjects factor of pragmatic cues (4 levels: actor condition, gaze

condition, action condition, and gaze-action condition) was conducted.

3.6.1. The Effect of Pragmatic Cues on Spontaneous Spatial Perspective

Taking
As a result of the two-way mixed analysis of variance, it was shown that the main
effect of pragmatic cues on proportion of other-perspective responses was statistically
significant (F (3, 147) = 7.967, p < .001, 0%, = .140) (see Table 3.6). Post-hoc analyses
with Bonferroni correction indicated that the difference between actor condition and
gaze-action condition was significant (p = .003) and the difference between gaze
condition and gaze-action condition was significant (p = .007) and the difference
between action condition and gaze-action condition was significant (p = .001) while
the difference between actor condition and gaze condition was not significant (p =.520)
and the difference between actor condition and action condition was not significant (p
= 1.000) and the difference between gaze condition and action condition was not
significant (p = 1.000). This finding indicated that the proportion of other-perspective
responses was significantly higher in the gaze-action condition than in all other

conditions (see Figure 3.2).
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Table 3. 6. Results of the Repeated Measure Analysis of Variance for Pragmatic
Cues and Bilingualism

Source SS df  Mean Square F P nt
Within-Subjects Effects
PragmaticCues 705 3 235 7.967 000 140
PragmaticCues*LanguageGroup 107 3 .036 1.207 309 024
Error(PragmaticCues) 4335 147 029
Between-Subjects Effects
Intercept 45239 1 45239 98.195 000 667
LanguageGroup 3.621 1 3.621 7.860 007 138
Error 22574 49 461
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Figure 3. 2. Mean Proportion of Other-Perspective Responses for Actor, Gaze,
Action and Gaze-Action Conditions. Error bars show +£2 Standard Errors.

3.6.2. The Effect of Bilingualism on Spontaneous Spatial Perspective Taking

As a result of the two-way mixed analysis of variance, it was shown that the main

effect of language group on proportion of other-perspective responses was statistically

significant (F (1, 49) = 7.860, p = .007, n%, = .138) (see Table 3.6). This finding

indicated that bilingual children (M = .610, SE = 0.063) statistically significantly took

other-perspective more often than monolingual children (M = .341, SE = 0.077) (see

Figure 3.3).
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Figure 3. 3. Mean Proportion of Other-Perspective Responses for Monolingual and
Bilingual Children. Error bars show +2 Standard Errors.

3.6.3. The Interaction Effect of Pragmatic Cues and Bilingualism on

Spontaneous Spatial Perspective Taking
A two-way mixed analysis of variance with a between-subjects factor of language
group (2 levels: monolingual and bilingual) and a within-subjects factor of pragmatic
cues (4 levels: actor condition, gaze condition, action condition, and gaze-action
condition) indicated that the interaction between language group and pragmatic cues
on the proportion of other-perspective responses was not statistically significant F (3,
147) = 1.207, p = .309, %y = .024) (see Table 3.6). This finding indicated that the
proportion of other-perspective responses across pragmatic cues was not statistically

significantly different for monolingual and bilingual children (Figure 3.4).

35



- monolingual children

—bilingual children

© o 9
N o ©

o o
o o

o o
w B

o o
=N

Mean proportion of other perspective

o

actor condition  gaze condition action condition gaze-action

_ condition
Pragmatic Cues

Figure 3. 4. Mean Proportion of Other-Perspective Responses for Monolingual and
Bilingual Children across Pragmatic Cues. Error bars show £2 Standard Errors.
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DISCUSSION
The present results confirmed that children’s spontaneous spatial perspective-taking
ability was affected by pragmatic cues. More specifically, when they did not receive
instruction to describe the object relations from other-perspective or self-perspective,
children took other-perspective more frequently when gaze-action cue pair was
provided. In other words, the perceiving gaze-action cue pair increased the frequency
of taking another person’s perspective more than in all other conditions. Moreover,
bilingualism had a main effect on the tendency to represent the objects’ location from
other-perspective. More specifically, bilingual children adopted another person’s
perspective more frequently than monolingual children, regardless of whether

pragmatic cues are present.

The findings of Experiment 1 were consistent with previous studies suggesting that
pragmatic cues influence which perspective people take to describe object relations
(Furlanetto et al., 2013; Mazzarella et al., 2012). More specifically, the finding was in
line with the study (Furlanetto et al., 2013), suggesting that spontaneous spatial
perspective-taking is triggered more by the presence of gaze-action cues pair. In this
way, the finding of Experiment 1 verified that the effect of gaze-action cue pair on
spontaneous spatial perspective-taking can also be seen in children. Moreover, another
finding of Experiment 1 was consistent with previous studies suggesting that compared
to monolingual children, bilingual children better understand others’ mental states
(Bialystok & Senman, 2004; Goetz, 2003; Kovéacs, 2009). More specifically, the
finding was in line with the study (Greenberg et al., 2013), suggesting that bilingual
children were more accurate in taking another person’s spatial perspective than
monolingual children. In this way, the finding of Experiment 1 showed that

bilingualism also influences the implicit level of spatial perspective-taking.

However, the finding of Experiment 1 was inconsistent with previous studies
suggesting that compared to monolingual children, bilingual children are more aware
of pragmatic cues, especially in challenging situations (Brojde et al., 2012; Verhagen
et al., 2017; Yow & Markman, 2011). In Experiment 1, bilingual children tended to
take another person’s perspective more frequently through all experimental conditions,
not only when pragmatic cues were provided. This finding could be accounted for by
the implicit nature of spatial perspective-taking or another underlying mechanism for

the advantage of bilingualism, as was argued in the General Discussion.
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CHAPTER 4
EXPERIMENT 2

Experiment 2 aimed to investigate whether the effect of pragmatic cues and
bilingualism on spatial perspective-taking can be found at the explicit level as well as
at the implicit level. Since pragmatic cues enable one to make inferences about a
person’s intention, desire, goal, etc. towards external entities and therefore trigger
taking the person’s perspective (Aureli et al., 2009; Behne et al., 2005; Furlanetto et
al., 2013; Mazzarella et al., 2012), it was expected that children would make more
accurate and faster judgments about the objects’ location from another individual’s
perspective (other-perspective) when the visual scene (i.e., photograph) includes a
pragmatic cue than when the scene does not include a pragmatic cue. Due to limited
and mixed findings in the literature about which pragmatic cue has more effect on
spatial perspective-taking, in experiment 2, which one of the pragmatic cues (gaze,
action, and gaze-action) would enhance the children’s spatial perspective-taking
performance is exploratory. Moreover, since compared to monolingual children,
bilingual children are more aware of pragmatic cues, especially in challenging
situations (Brojde et al., 2012; Verhagen et al., 2017; Yow & Markman, 2011), it was
expected that when the visual scene (i.e., photograph) includes a pragmatic cue,
bilingual children would be more accurate and faster in taking another person’s
perspective and describing objects’ location accordingly, which is another challenging

situation.

As was outlined in Chapter 1, although some studies provide evidence that at the age
of 6 to 8 years spatial perspective-taking ability improves, the age of acquisition for
spatial perspective-taking ability in children is still debatable. Therefore, experiment
2 also examined the effect of age group on the children’s spatial perspective-taking
ability. It is hypothesized that children take another person’s spatial perspective more

accurately with increasing age.
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METHOD
4.1. Participants

G*Power Software (version 3.1.9.4, Faul et al., 2007) was used to carry out an a priori
power analysis, selecting an effect size of 0.25, alpha of .05, and power of .80.
According to the power analysis, at least 24 participants required to get a medium
effect with an 80% statistical power for the mixed design analysis of variance with two
independent variables of pragmatic cues which is a within-subjects variable, and

language group which is between-subjects variable.

Participants were recruited from two public schools (Dokuz Eyliil Primary School and
Fatih Sultan Mehmet Primary School) and one private school (Izmir Private Tevfik
Fikret Schools) in Izmir, and one private school (Ankara Private Tevfik Fikret Schools)
in Ankara. 83 parents in total allowed their children to participate in this study;
however, 17 of them were excluded because they have any health problems
(sight/hearing/language difficulties/learning difficulties). The final sample consisted
of 66 children (34 girls, 32 boys). The age range of participants was between 6 and 8
(Mage= 6.91). As reported in Table 4.1, 24 of the children (36%) were 6 years old, 24
of the children (36%) were 7 years old, and 18 of the children (27%) were 8 years old.

The number of bilingual and monolingual children in each age group was equal.

Table 4. 1. Demographic Information for Experiment 2

Monolinguals Bilinguals
N % N %
Gender Girl 20 61% 14 42%
Boy 13 39% 19  58%
Age 6 years old 12 36% 12 36%
7 years old 12 36% 12 36%
8 years old 9 27% 9 27%
Parent’s education level High school degree 5 15%
Bachelor's degree 20 61% 21 63%
Master’s degree or higher 8 24% 12 36%

Children were classified as bilingual if they speak one more language (in addition to
their native language), have regularly used both languages for most of their lives (on

average), and have an adequate level of comprehension, reading and speaking in both
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languages. They were classified as monolingual if they have little or no knowledge of

a language other than their native language.

Based on these criteria, 33 were monolingual Turkish speakers and 33 were bilingual,
whose native language is Turkish and speak another second language. For bilingual
children, the mean age of the second language acquisition was M= 2.88 (Median = 3).
The majority of bilingual children began to acquire their second language from 4 years
old (42.42%) and 3 years old (30.30%), and others began to acquire it from 2 years old
(12.12%) and with birth (15.15%). There were 5 different second languages
represented in the bilingual group: French (85%), English (6%), Korean (3%), Russian
(3%), and Azeri (3%). The bilingual children speak and hear both Turkish (64%) and
their second language (36%) daily. They speak and hear Turkish (%71) and their
second language (29%) at school. People who speak to bilingual child at home have
spoken Turkish 80.53% of the time and the second language 19.47% of the time.

Parents indicated their child’s level of proficiency in speaking, understanding, and
reading in both native and second language. For the native language, the bilingual
children’s level of proficiency in speaking, understanding, and reading was 9.58, 9.55,
and 8.97, respectively. For the second language, the bilingual children’s level of
proficiency in speaking, understanding, and reading was 6.58, 7.12, and 5.97,

respectively.

For 9 of the bilingual children, additional language was also reported. The mean age
of acquisition of the reported additional language was M= 6.10 (Median = 6). For
reported additional language, their level of proficiency in speaking, understanding, and
reading was 2.56, 2.56, and 2.22, respectively, indicating that they had little or no
knowledge of the additional language. The description of bilinguals’ language

background can be seen in Table 4.2.
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Table 4. 2. Language Background and Proficiency of the Bilingual Children in
Experiment 2

Language background
M SD Frequency
AoALl .00 .00
AoAL2 2.88 1.34
SpeaksanL3 6.10 88 27%
L1 usage (on average) 63.68 9.74
L2 usage (on average) 3586 891
L3 usage (on average) 0.46 146
L1 usage at home 80.53 23.90
L2 usage at home 19.47 23.90
L1 usage at school 7139 5.57
L2 usage at school 28.61 5.57
Language proficiency
L1 L2
M SD Range M SD Range
Speaking 958 663 8-10 658 1678 2-10
Understanding spoken language 955 711 8-10 7.12 1.654 3-10
Reading 897 1104  6-10 5.97 2.039 1-10

L1: native language; L2: second language; L3: reported additional language; AoA: age of acquisition;

Language proficiency was from 0 to 10 for speaking, understanding and reading.

4.2. Materials

4.2.1. Personal Information Form
The Personal Information Form consists of four questions inquiring about children’s
month and year of birth, gender, the parent’s education level, and whether the child
has any health problems (sight/hearing/language difficulties/learning difficulties) (see
in Appendix B). The form was filled out by the parents of the children.

4.2.2. Language Background Questionnaire
Child Language Experience and Proficiency Questionnaire (Child LEAP-Q) is used
to assess children’s language background. It was adapted by Marian et al. (2007).
Turkish translation of the Child Language Experience and Proficiency Questionnaire
does not exist. Therefore, Language Background Questionnaire was prepared by the
experimenter based on the questions of Child LEAP-Q. The questionnaire is answered
by the child’s caregiver and provides information about the language (s) the child

knows in order of dominance and order of acquisition, age of first exposure to a
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language (s), the percentage of time the child speaks, and hears each language at school

and at home, and child’s level of proficiency in the language (s) (see in Appendix C).

4.2.3. Peabody Picture Vocabulary Test
The Peabody Picture Vocabulary Test (Dunn & Dunn, 1997) is used to measure
receptive vocabulary for children two years and older. Katz et al. adapted the Peabody

Picture Vocabulary Test into Turkish at Ankara Guidance Research Center in 1972.

Peabody Picture Vocabulary Test is an individually administered test. There are two
separate instructions for children over 8 and under 8 years old. The test consists of
three training sheets and 100 test sheets (see Appendix D). The child is instructed to
choose the picture that matches the word the experimenter said. The test sheets
increase in difficulty, and the test is terminated when the child makes six errors in a

row or six errors out of eight consecutive answers.

4.2.4. Spatial Perspective Taking Task
The perspective-taking task was programmed in Psytoolkit software (Stoet, 2010;
Stoet, 2017) and administered on a Samsung Galaxy Tab A7 tablet with a 10.4-inch
touchscreen monitor and 2000 x 1200 display resolution. Children were presented with
photographs showing a person seated at a table (see Appendix F). Two objects were
next to each other on this table. The presented photographs were 500 x 500 pixels in
size, with a resolution of 2000 x 1200 pixels. Photographs were manipulated by
varying the actor’s gaze and action (Figure 4.1). In the Actor condition, the person
looked straight ahead and did not grasp the target object. In the Gaze condition, the
person looked at the target but did not grasp it. In the Action condition, the person
looked straight ahead but grasped the target object. In the Gaze-Action condition, the
person looked at the target object and grasped it. To avoid any bias for the person’s
gender and the answer about the location of the object, I constructed four sets of
photographs (i.e., candle on the left and pineapple on the right for both woman and
man actor; bottle on the left and glass on the right for both woman and man actor).
There were 16 trials consisting of 4 trials for each of the four experimental conditions.
On each trial, children were asked to answer the following question: “How does the
person in the photograph see the objects (i.e., a candle and a pineapple)?”” Two choices
appeared at the bottom of the photographs (see Figure 4.2). One of the choices showed
the correct view (person’s perspective), and another choice was incorrect (child’s

perspective). Children were asked to select the option that corresponded to the person’s
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perspective by touching that choice. The position of the options and the order of trials

were randomized across children.

1l [ 2

Flgure 4. 1. Examples for Photographs Presented in Experiment 2. For photographs

with a male actor: (A) Actor condition (B) Gaze condition (C) Action condition (D)

Gaze-Action condition. For photograph with a female actor: (E) Actor condition (F)
Gaze condition (G) Action condition (H) Gaze-Action condition

Figure 4. 2. Examples of the Spat{al Perspective-Taking Task in Experiment 2.

4.3. Procedure

All parents were asked to fill out the written informed consent (see Appendix A), the
Personal Information Form, and Language Background Questionnaire to determine
which language group the children belong to. After all forms were returned to the
children’s school and collected, the experimenter tested all children individually in a
classroom or library at their school. Children were tested in a fixed order: PPVT and

spatial perspective-taking task.
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4.3.1. Statistical Procedure
In order to investigate the effect of pragmatic cues and bilingualism on spatial
perspective-taking ability (Hypothesis 4, 5, and 6), 4x2 mixed design analysis of
variance was conducted by using IBM SPSS Statistics software (Version 22). Analysis
was conducted with within-subjects variable of pragmatic cues (actor condition, gaze
condition, action condition, and gaze-action condition), between-subjects variable of
language group (monolingual and bilingual), and outcome variables of mean accuracy

and reaction time.

In order to investigate the effect of age group on the spatial perspective-taking ability
(Hypothesis 7), a one way analysis of variance was conducted by using IBM SPSS
Statistics software (Version 22). Analysis was conducted with between-subjects
variable of age group (6, 7, and 8-year-olds) and the outcome variable of mean

accuracy.

44



RESULTS
4.4. Descriptive Statistics

The mean scores and standard deviations for variables of parent’s education level and
PPVT scores are reported in Table 4.3. In order to examine whether there are language
group differences for parents’ education level and for PPVT scores, independent
samples t-test analysis was done. The difference between monolingual and bilingual
children was not statistically significant in parent’s education level, #(64) = -1.964, p
=.054, showing no language group differences for parent’s education level. The
difference between monolingual and bilingual children was not statistically significant
in PPVT scores, #(64) = -0.124, p =902, showing no language group differences for

receptive vocabulary.

Table 4. 3. Descriptive Statistics for Variables in Experiment 2

Language Group M SD
PPVT score Monolingual 58.45 7.276
Bilingual 58.67 6.584
Parent’s education level Monolingual 2.09 .631
Bilingual 2.36 489
Note. N = 66.
4.5. Primary Analyses I

4.5.1. Normality of Distribution
It was checked whether the data met the normality of distribution using IBM SPSS

software (Version 22).

For bilingual children, the accuracy for actor condition was not normally distributed
with Kolmogorov-Smirnov (33) = 0.247, p < .001. However, the accuracy for actor
condition was normally distributed, with a skewness 0f 0.923 (SE = 0.409) and kurtosis
0f'-0.269 (SE = 0.798). The accuracy for gaze condition was not normally distributed
with Kolmogorov-Smirnov (33) = 0.234, p < .001. However, the accuracy for gaze
condition was normally distributed, with a skewness of 0.545 (SE = 0.409) and kurtosis
0f-0.974 (SE =0.798). The accuracy for action condition was not normally distributed
with Kolmogorov-Smirnov (33) = 0.321, p <.001. However, the accuracy for action

condition was normally distributed, with a skewness of -1.165 (SE = 0.409) and
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kurtosis of 0.544 (SE = 0.798). The accuracy for gaze-action condition was not
normally distributed with Kolmogorov-Smirnov (33) =0.375, p <.001. However, the
accuracy for gaze-action condition was normally distributed, with a skewness of -

1.032 (SE = 0.409) and kurtosis of 0.140 (SE = 0.798).

For monolingual children, the accuracy for actor condition was not normally
distributed with Kolmogorov-Smirnov (33) = 0.315, p <.001. However, the accuracy
for actor condition was normally distributed, with a skewness of 1.235 (SE = 0.409)
and kurtosis of 0.576 (SE = 0.798). The accuracy for gaze condition was not normally
distributed with Kolmogorov-Smirnov (33) = 0.229, p <.001. However, the accuracy
for gaze condition was normally distributed, with a skewness of 0.803 (SE = 0.409)
and kurtosis of 0.077 (SE = 0.798). The accuracy for action condition was not
normally distributed with Kolmogorov-Smirnov (33) = 0.207, p = .001. However, the
accuracy for action condition was normally distributed, with a skewness of -0.176 (SE
=0.409) and kurtosis of -1.159 (SE = 0.798). The accuracy for gaze-action condition
was not normally distributed with Kolmogorov-Smirnov (33) = 0.173, p = .013.
However, the accuracy for gaze-action condition was normally distributed, with a

skewness of -0.441 (SE = 0.409) and kurtosis of -0.946 (SE = 0.798).

4.5.2. Test of Homogeneity of Variance
According to the Levene’s Test of Equality of Error Variances, mean accuracy for actor
condition met the assumption of homogeneity (£(1, 64) = 0.004, p = .949) and mean
accuracy for action condition met the assumption of homogeneity (F(1, 64) =1.650, p
=.204), however, mean accuracy for gaze condition did not meet the assumption of
homogeneity of variances (F(1, 64) = 5.452, p = .023) and mean accuracy for gaze-
action condition did not meet the assumption of homogeneity of variances (£(1, 64) =

23.212, p <.001). It can be seen in Table 4.4.

Table 4. 4. Levene’s Test of Equality of Error Variances in Experiment 2

F dfl dr2 Sig.

Actor condition .004 1 64 .949
Gaze condition 5.452 1 64 .023
Action condition 1.650 1 64 204
Gaze-Action condition 23.212 1 64 .000
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Since the data were not normally distributed according to the Kolmogorov-Smirnov
test and partially met the assumption of homogeneity, the logarithmic and square root
transformations were done. However, these analyzes did not correct the issue;
therefore, the original data was used in Experiment 2. Also, since the data were not
normally distributed according to the Kolmogorov-Smirnov test, it is necessary to use
non-parametric tests. However, there is no appropriate non-parametric test for the
experimental design; therefore, it was thought that using parametric tests as the main

analysis would be a better option.

4.6. Main Analyses I

In order to examine the effect of bilingualism and pragmatic cues on spatial
perspective-taking performance, two-way repeated measures analysis of variance with
a between-subjects factor of language group (2 levels: monolingual and bilingual)
and a within-subjects factor of pragmatic cues (4 levels: actor condition, gaze

condition, action condition, and gaze-action condition) was conducted.

For the analyses, mean accuracy was considered as the dependent variable. The correct
responses for each pragmatic cue condition were calculated as mean accuracy by

dividing the number correct by the maximum of 4.

As a result of the two-way mixed analysis of variance, it was shown that the main
effect of pragmatic cues on accuracy was statistically significant (7' (3, 192) = 64.791,
p < .001, n%, = .503) (see Table 4.5). Post-hoc analyses with Bonferroni correction
indicated that the difference between actor condition and action condition was
significant (p < .001) and the difference between actor condition and gaze-action
condition was significant (p < .001) and the difference between gaze condition and
action condition was significant (p <.001) and the difference between gaze condition
and gaze-action condition was significant (p <.001) while the difference between actor
condition and gaze condition was not significant (p = .572) and the difference between
action condition and gaze-action condition was not significant (p =.086). These
findings indicated that accuracy for selecting the option that shows the correct position
of objects with respect to another person’s perspective was high in the gaze-action
condition (M = .75, SE = 0.033) and action condition (M = .66, SE = 0.038) than in
actor condition (M = .24, SE = 0.036). Moreover, mean accuracy was higher for the

action condition (M = .66, SE = 0.038) compared to gaze condition (M = .31, SE =
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0.04) and also mean accuracy was higher for gaze-action condition (M = .75, SE =

0.033) compared to gaze condition (M = .31, SE = 0.04) (see Figure 4.3)

Table 4. 5. Results of the Repeated Measure Analysis of Variance for Pragmatic
Cues and Bilingualism

Source SS df  Mean Square F p
Within-Subjects Effects
PragmaticCues 12.470 3 4.157 64.791 000 .503
PragmaticCues*LanguageGroup 633 3 211 3.290 022 049
Error(PragmaticCues) 12.318 192 064
Benween-Subjects Effects
Intercept 63.279 1 63.279 389.350 000 .859
LanguageGroup 1.960 1 1.960 12.063 001 .159
Error 10.402 64 163
0.9
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Figure 4. 3. Mean Correct Responses for Actor, Gaze, Action and Gaze-Action
Conditions. Error bars show +2 Standard Errors.

As a result of the two-way mixed analysis of variance, it was shown that the main
effect of bilingualism on mean accuracy was statistically significant (F' (1, 64) =
12.063, p = .001, 0%, = .159). This finding indicated that that bilingual children (M
= .576, SE = 0.035) was statistically significantly more accurate than monolingual

children (M = .403, SE = 0.035) in taking another person’s perspective (see Figure 4.4).
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Figure 4. 4. Mean Correct Responses for Monolingual and Bilingual Children in
Experiment 2. Error bars show £2 Standard Errors.

As aresult of the two-way mixed analysis of variance, it was shown that the interaction
between language group and pragmatic cues on mean accuracy was statistically
significant (F (3, 192) = 3.290, p = .022, 1%, = .049) (see Table 4.5). This finding
indicated that the mean accuracy for selecting the option that shows the correct
position of objects with respect to a person’s perspective was statistically significantly

different across pragmatic cues for monolingual and bilingual children (Figure 4.5).

In order to determine the nature of this interaction, independent samples t-test analysis
was done. The difference between monolingual and bilingual children was not
statistically significant in actor condition, #64) = -.734, p =.465 and gaze condition,
1(64) = -1.243, p =.218. However, the difference between monolingual and bilingual
children was statistically significant in action condition, #64) = -3.500, p =.001, and
in gaze-action condition, #(64) = -4.167, p <.001. This finding indicated that bilingual
and monolingual children performed similarly in gaze condition or actor condition
while bilingual children performed better than monolingual children in action

condition or gaze-action condition.
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Figure 4. 5. Mean Correct Responses for Monolingual and Bilingual Children across
Pragmatic Cues in Experiment 2. Error bars show +£2 Standard Errors.

4.7. Primary Analyses 11

Looking at the reaction time measure, outlier analysis was first conducted to check
whether there univariate or multivariate outliers in the data. Three participants with
high z scores on both actor condition and gaze-action condition, one participant with
high z scores on gaze-action condition were found to be univariate outliers. All four

outliers were deleted, leaving 62 participants for analysis.

4.7.1. Normality of Distribution
It was checked whether the data met the normality of distribution using IBM SPSS

software (Version 22).

For bilingual children, the reaction time measure for actor condition was normally
distributed with Kolmogorov-Smirnov (29) = 0.145, p = .123, with a skewness of
1.137 (SE = 0.434) and kurtosis of 1.334 (SE = 0.845). The reaction time measure for
action condition was normally distributed with Kolmogorov-Smirnov (29) = 0.114, p
=.200, with a skewness of 0.627 (SE = 0.434) and kurtosis of -0.038 (SE = 0.845).
The reaction time measure for gaze-action condition was normally distributed with
Kolmogorov-Smirnov (29) = 0.148, p = .105, with a skewness of 0.935 (SE = 0.434)
and kurtosis of -0.018 (SE = 0.845). The reaction time measure for gaze condition was

not normally distributed with Kolmogorov-Smirnov (29) =0.217, p =.001. However,
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the reaction time measure for gaze condition was normally distributed, with a

skewness of 1.096 (SE = 0.434) and kurtosis of 0.231(SE = 0.845).

For monolingual children, the reaction time measure for actor condition was normally
distributed with Kolmogorov-Smirnov (33) = 0.129, p = .177. However, the reaction
time measure for actor condition was not normally distributed, with a skewness of
1.977 (SE = 0.409) and kurtosis of 5.475 (SE = 0.798). The reaction time measure for
action condition was normally distributed with Kolmogorov-Smirnov (33) = 0.105, p
=.200, with a skewness of 0.741 (SE = 0.409) and kurtosis of 0.990 (SE = 0.798). The
reaction time measure for gaze condition was not normally distributed with
Kolmogorov-Smirnov (33) =0.177, p = .001. However, the reaction time measure for
gaze condition was normally distributed, with a skewness of 0.956 (SE = 0.409) and
kurtosis of 0.061 (SE = 0.798). The reaction time measure for gaze-action condition
was not normally distributed with Kolmogorov-Smirnov (33) = 0.235, p <.001, with
a skewness of 2.128 (SE = 0.409) and kurtosis of 5.738 (SE = 0.798).

Since the data were partially normally distributed, the logarithmic and square root
transformations were done. However, these analyzes did not correct the issue. Also,
since the data were not normally distributed, it is necessary to use non-parametric tests.
However, there is no appropriate non-parametric test for the experimental design;
therefore, it was thought that using parametric tests as the main analysis would be a

better option.

4.7.2. Test of Homogeneity of Variance
According to the Levene’s Test of Equality of Error Variances, reaction time measure
for actor condition (F(1, 60) = 0.485, p = .489), for gaze condition (F(1, 60) =2.484,
p = .120), for action condition (F(1, 60) = 0.382, p = .539) and for gaze-action
condition (F(1, 60) = 0.055, p = .815) met the assumption of homogeneity. It can be

seen in Table 4.6.

Table 4. 6. Levene’s Test of Equality of Error Variances in Experiment 2

F df1 dr2 Sig.

Actor condition 485 1 60 489
Gaze condition 2.484 1 60 120
Action condition 382 1 60 539
Gaze-Action condition .055 1 60 815
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4.8. Main Analyses 11

In order to examine the effect of bilingualism and pragmatic cues on spatial
perspective-taking performance, two-way repeated measures analysis of variance with
a between-subjects factor of language group (2 levels: monolingual and bilingual)
and a within-subjects factor of pragmatic cues (4 levels: actor condition, gaze
condition, action condition, and gaze-action condition) was conducted. For the

analyses, reaction time was considered as the dependent variable.

As a result of the two-way mixed analysis of variance, it was shown that the main
effect of pragmatic cues (F (3, 180) = 1.371, p = 253, n?,=.022) and bilingualism (F
(1, 60) = 0.838, p = .364, n?,=.014) on reaction time were not statistically significant
(see Table 4.7). Moreover, the interaction between language group and pragmatic cues
on reaction time was not statistically significant (F (3, 180) = 0.619, p = .603, 1%
=.010) (see Table 4.7). This finding indicated that reaction time across pragmatic cues
was not statistically significantly different for monolingual and bilingual children

(Figure 4.6).

Table 4. 7. Results of the Repeated Measure Analysis of Variance for Pragmatic
Cues and Bilingualism

Source SS df Mean Square F p  nl
Within-Subjects Effects
PragmaticCues 14.635 3 4878 1.371 253 022
PragmaticCues*LanguageGroup 6.610 3 2.203 619 603 010
Error(PragmaticCues) 640.654 180 3.559
Between-Subjects Effects
Intercept 7623.766 1 7623.766 478957 000 .889
LanguageGroup 13.343 1 13.343 838 364 014
Error 955.047 60 15917
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Figure 4. 6. Mean Reaction Time for Monolingual and Bilingual Children across
Pragmatic Cues in Experiment 2. Error bars show +2 Standard Errors.

4.9. Primary Analyses II1

4.9.1. Normality of Distribution

It was checked whether the data met the normality of distribution using IBM SPSS
software (Version 22). Mean accuracy for 6-year-olds was normally distributed with
Kolmogorov-Smirnov (24) = 0.203, p = .057 with a skewness of -0.650 (SE = 0.472)
and kurtosis of -0.411 (SE = 0.918). Mean accuracy for 7-year-olds was normally
distributed with Kolmogorov-Smirnov (24) = 0.156, p = .133, with a skewness of -
0.530 (SE = 0.472) and kurtosis of 0.700 (SE = 0.918). Mean accuracy for 8-year-olds
was normally distributed with Kolmogorov-Smirnov (18) = 0.202, p = .050 with a
skewness of 0.144 (SE = 0.536) and kurtosis of -1.287 (SE = 1.038).

4.9.2. Test of Homogeneity of Variance
The assumption of homogeneity of variance was met, F(2, 63) = 0.878, p = .421. It

can be seen in Table 4.8.

Table 4. 8. Test of Homogeneity of Variance in Experiment 2

Levene Statistics dfl df2 Sig.

878 2 63 421
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4.10. Main Analyses I11

In order to examine the effect of age group on spatial perspective-taking ability, a one-
way analysis of variance with a between-subjects factor of age group (3 levels: 6, 7,

and §-year-olds) was conducted.

For the analyses, mean accuracy was considered as the dependent variable. The correct
responses for each pragmatic cue were calculated as mean accuracy by dividing the

number correct by the maximum of 4.

The relationship between age group and spatial perspective-taking ability was
statistically significant, F' (2, 65) =8.994, p <.001, n"p=.222 (see Table 4.9). Post-hoc
analyses with Bonferroni correction indicated that the difference between 6-year-olds
and 8-year-olds was significant, (p <.001) and the difference between 7-year-olds and
8-year-olds was significant, (p = .01) while the difference between 6-year-olds and 7-

year-olds was not significant (p =.703) (see Figure 4.7)

Table 4. 9. Results of the One Way Analysis of Variance

SS df Mean Square F p °p
Between Groups .686 2 343 8.994  .000 222
Within Groups 2.404 63 .038
Total 3.090 65
0.8
0.7
0.6
305
20.4
(&)
<03
0.2
0.1
0
6 years old 7 years old 8 years old
Age Group

Figure 4. 7. Mean Correct Responses for 6, 7, And 8 Years Old in Experiment 2.
Error bars show +2 Standard Errors.
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DISCUSSION
The present results confirmed that children’s spatial perspective-taking ability was
affected by pragmatic cues. More specifically, when the visual scene included the
gaze-action cues or action cue, children were more accurate in spatially representing
the objects’ location from another individual’s perspective compared to when the scene
included the gaze action or no pragmatic cue. This suggests that the observation of
action cue or gaze-action cues influenced the children’s spatial perspective-taking
performance. This finding was in line with the study suggesting that when people
observe an action cue, they adopt another person’s perspective more accurately and
describe object relations accordingly (Mazzarella et al., 2012). In this way, Experiment
2 verified that the effect of pragmatic cues can also be seen on the explicit level of

spatial perspective-taking and in children.

Furthermore, bilingualism had a main effect on spatial perspective-taking ability.
Bilingual children made more accurate spatial judgments with respect to another
person’s perspective compared to monolingual children. The finding of Experiment 2
was consistent with previous studies indicating that bilingual children are more
advantageous in various domains (Bialystok, 1999; Blom et al., 2014; Martin-Rhee &
Bialystok, 2008). More specifically, the finding was in line with the study suggesting
that the advantage of bilingualism also extends to the spatial perspective-taking ability

of children (Greenberg et al., 2013).

Also, monolingual and bilingual children differed in spatial perspective judgments
when the presence of pragmatic cues. More specifically, whereas bilingual children
and monolingual children performed similarly when the scene contained a gaze cue or
no pragmatic cue, bilingual children showed significantly better performance than
monolingual children when the scene contained an action cue or gaze-action cues pair.
We could interpret the interaction as that sensitivity of bilingual children to pragmatic
cues influenced their spatial perspective-taking performance. The findings of
Experiment 2 were consistent with previous studies suggesting that compared to
monolingual children, bilingual children are more aware of pragmatic cues, for
instance, when there is a conflict in their referential interactions (Yow & Markman,
2011; Brojde et al., 2012; Verhagen et al., 2017). In this way, the finding of Experiment
2 verified bilinguals’ sensitivity to pragmatic cues under another challenging context,

namely the spatial perspective-taking.
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In the experiment, the effect of pragmatic cues and bilingualism on reaction time was
not found, which shows that time to adopt another person’s perspective did not change
depending on the language background or the presence of pragmatic cues. Also, the
interaction effect of pragmatic cues and bilingualism on reaction time was not found,
indicating that time to adopt another’s perspective across pragmatic cues conditions
did not differ among monolingual and bilingual children. Although bilingual children
adopt another person’s perspective more accurately than monolingual children when
an action cue or gaze-action cue pair was present, all children took a similar time to
decide how the person sees objects. As a possible explanation, there might be a
different mechanism affecting the reaction time for spatial perspective-taking. Studies
indicated that since bilingual children’s enhanced level of executive function, they
perform better than monolingual children in perspective-taking tasks (Goetz, 2003;
Kovacs, 2008). Thus, it might be possible that monolingual and bilingual children’s
executive function levels affect their time to adopt another’s perspective. In
Experiment 2, it was not controlled whether there is a difference between language
groups for executive function, and as far as I am concerned, no other study with
children samples has yet investigated factors that affect the time to adopt another
person’s perspective. Therefore, future studies might investigate whether there is a
difference between bilingual and monolingual children in the time to construct
another’s spatial perspective and possible mechanisms that might affect the time of

spatial perspective-taking, such as executive function.

Also, 6- and 7-year-olds performed similarly on the spatial perspective-taking task, but
the 8-year-olds performed better than all other age groups. This suggests that with
increasing age, children take another person’s perspective more accurately. Especially
at the age of 8, there was a significant improvement in the spatial perspective-taking
ability. The finding was in line with the studies suggesting that spatial perspective
taking ability improves especially between 7 and 8 years old (Frick et al., 2014; Salatas
& Flavell, 1976).
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CHAPTER 5
EXPERIMENT 3

Experiment 3 aimed to examine how incongruity of pragmatic cues and bilingualism
influence children’s spatial perspective-taking ability. Some researchers have
suggested that congruent gaze and action cues facilitate taking another person’s
perspective, as also verified by Experiment 2 (Mazzarella et al., 2012; Tversky and
Hard, 2009), whereas Furlanetto et al. (2013) also suggested that incongruent
pragmatic cues enhance more spatial perspective-taking compared to congruent
pragmatic cues as a result of the possibility that incongruity of pragmatic cues
produces ambiguity and attracts observers’ attention more. Therefore, it was expected
that children would be more accurate and faster in their decision for the objects’
position from another individual’s perspective when gaze and action cues were
incongruent compared to when the gaze and action cues were congruent. Moreover,
compared to monolingual children, bilingual children are more aware of pragmatic
cues (Brojde et al., 2012; Verhagen et al., 2017; Yow & Markman, 2011). Therefore, it
was expected that bilingual children would make more accurate and faster judgments
about the location of objects from another person’s perspective than monolingual

children when pragmatic cues are both congruent and incongruent.

Experiment 3 also aimed to verify the effect of age group on spatial perspective-taking
ability, as observed in Experiment 2. It was expected that with increasing age, children

would take another person’s perspective more accurately.
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METHOD
5.1. Participants

G*Power Software (version 3.1.9.4, Faul et al., 2007) was used to carry out an a priori
power analysis, selecting an effect size of 0.25, alpha of .05, and power of .80.
According to the power analysis, at least 34 participants required to get a medium
effect with an 80% statistical power for the mixed design analysis of variance with two
independent variables of pragmatic cues which is a within-subjects variable, and

language group which is between-subjects variable.

Participants were recruited from two public schools (Dokuz Eyliil Primary School and
Fatih Sultan Mehmet Primary School) and one private school (Izmir Private Tevfik
Fikret Schools) in Izmir, and one private school (Ankara Private Tevfik Fikret Schools)
in Ankara. 114 parents in total allowed their children to participate in this study,
however, 14 of them were excluded because they have any health problems
(sight/hearing/language difficulties/learning difficulties). The final sample consisted
of 100 children (56 girls, 44 boys). The age range of participants was between 6 and 8
(Mage = 7.08). As reported in Table 5.1, 26 of the children (26%) were 6 years old, 40
of the children (40%) were 7 years old, and 34 of the children (34%) were 8 years old.

The number of bilingual and monolingual children in each age group was equal.

Table 5. 1. Demographic Information for Experiment 3

Monolinguals Bilinguals
N % N %
Gender Girl 28 56% 28 56%
Boy 22 44% 22 4%
Age 6 years old 13 26% 13 26%
7 years old 20 40% 20 40%
8 years old 17 34% 17 34%
Parent’s education level Middle school degree 1 2% 1 2%
High school degree 9 18% 6 12%
Bachelor’s degree 28 56% 27 54%
Master’s degree or higher 12 24% 16 32%

Children were classified as bilingual if they speak one more language (in addition to
their native language), have regularly used both languages for most of their lives (on

average), and have an adequate level of comprehension, reading and speaking in both
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languages. They were classified as monolingual if they have little or no knowledge of

a language other than their native language.

Based on these criteria, 50 children were monolingual Turkish speakers and 50 were
bilingual, whose native language is Turkish and speak another second language. For
bilingual children, the mean age of acquisition of the second language was M= 3.9
(Median = 4). The majority of bilingual children began to acquire their second
language from 4 years old (64%) and 5 years old (24%), and others began to acquire
it from 3 years old (2%) and 2 years old (4%) and with birth (6%). There were 2
different second languages represented in the bilingual group: French (92%) and
English (8%). The bilingual children speak and hear both Turkish (68%) and their
second language (32%) daily. They speak and hear Turkish (%71) and their second
language (29%) at school. People who speak to bilingual child at home have spoken
Turkish 81% of the time and second language 19% of the time.

Parents indicated their child’s level of proficiency in speaking, understanding, and
reading in both native and second language. For the native language, the bilingual
children’s level of proficiency in speaking, understanding, and reading was 9.34, 9.36,
and 8.16, respectively. For the second language, the bilingual children’s level of
proficiency in speaking, understanding, and reading was 5.92, 6.38, and 5.54,
respectively. The description of bilingual children’s language background can be seen

in Table 5.2.
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Table 5. 2. Language Background and Proficiency of the Bilingual Children in
Experiment 3

Language background

M SD Frequency
AoALl .00 .00
AoAL2 3.90 1.18
L1 usage (on average) 67.50 6.28
L2 usage (on average) 32.50 6.28
L1 usage at home 81.07 14.12
L2 usage at home 1893 14.12
L1 usage at school 70.92 4.55
L2 usage at school 29.08 455
Language proficiency
L1 L2
M SD Range M SD Range
Speaking 934 1.002 7-10 5.92 1.700 3-10
Understanding spoken language 936 985 7-10 6.38 1.861 4-10
Reading 8.16 2.093 3-10 5.54 1.992 3-10

L1: native language; L2: second language; AoA: age of acquisition; Language proficiency was from 0 to 10

for speaking, understanding and reading.
5.2. Materials

5.2.1. Personal Information Form
The Personal Information Form consists of four questions inquiring about children’s
month and year of birth, gender, the parent’s education level, and whether the child
has any health problems (sight/hearing/language difficulties/learning difficulties) (see
in Appendix B). The form was filled out by the parents of the children.

5.2.2. Language Background Questionnaire
Child Language Experience and Proficiency Questionnaire (LEAP-Q) is used to
assess children’s language background. It was adapted by Marian et al. (2007). Turkish
translation of the Child Language Experience and Proficiency Questionnaire does not
exist. Therefore, Language Background Questionnaire was prepared by the
experimenter based on the questions of Child LEAP-Q. The questionnaire is answered
by the child’s caregiver and provides information about the language (s) the child
knows in order of dominance and order of acquisition, age of first exposure to a
language (s), the percentage of time the child speaks and hears each language at school

and at home, and child’s level of proficiency in the language (s) (see in Appendix C).
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5.2.3. Peabody Picture Vocabulary Test
The Peabody Picture Vocabulary Test (Dunn & Dunn, 1997) is used to measure
receptive vocabulary for children two years and older. Katz et al. adapted the Peabody

Picture Vocabulary Test into Turkish at Ankara Guidance Research Center in 1972.

Peabody Picture Vocabulary Test is an individually administered test. There are two
separate instructions for children over 8 and under 8 years old. The test consists of
three training sheets and 100 test sheets (see Appendix D). The child is instructed to
choose the picture that matches the word the experimenter said. The test sheets
increase in difficulty, and the test is terminated when the child makes six errors in a

row or six errors out of eight consecutive answers.

5.2.4. Spatial Perspective Taking Task
The spatial perspective-taking task was programmed in Psytoolkit software (Stoet,
2010; Stoet, 2017) and administered on a Samsung Galaxy Tab A7 tablet with a 10.4-
inch touchscreen monitor and 2000 x 1200 display resolution. Children were presented
with photographs showing a person seated at a table (see Appendix G). Two objects
were next to each other on this table. The presented photographs were 500 x 500 pixels
in size, with a resolution of 2000 x 1200. Photographs were manipulated by varying
the actor’s gaze and action (Figure 5.1). In the Gaze Action condition, the person
looked at the target object and grasped it. In the Incongruent Gaze Action condition,
the person looked down and grasped the target object without looking toward it. To
avoid any bias for the person’s gender and the answer about the location of the object,
I constructed four sets of photographs (i.e., candle on the left and pineapple on the
right for both woman and man actor; bottle on the left and glass on the right for both
woman and man actor). There were 8§ trials consisting of 4 trials for each of the two
experimental conditions. On each trial, children were asked to answer the following
question: “How does the person in the photograph see the objects (i.e., a candle and a
pineapple)?” Two choices appeared at the bottom of the photographs (see Figure 5.2).
One of the choices showed the correct view (person’s perspective) and another choice
was incorrect (child’s perspective). Children were asked to select the option that
corresponded to the person’s perspective by touching that choice. The position of the

options and the order of trials were randomized across children.
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Figure 5. 1. Examples for Photographs Presented in Experiment 3. For photographs
with a male actor: (A) Gaze-Action condition (B) Incongruent Gaze-Action
condition. For photographs with a female actor: (C) Gaze-Action condition (D)
Incongruent Gaze-Action condition

Figure 5. 2. Examples of Spatial Perspective-Taking Task in Experiment 3.

5.3. Procedure

All parents were asked to fill out the written informed consent (see Appendix A), the
Personal Information Form, and Language Background Questionnaire to determine
which language group the children belong to. After all forms were returned to the
children’s school and collected, the experimenter tested all children individually in a
classroom or library at their school. Children were tested in a fixed order: PPVT and

spatial perspective-taking task.
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5.3.1. Statistical Procedure
In order to investigate the effect of incongruent pragmatic cues and bilingualism on
spatial perspective-taking ability (Hypothesis 8 and 9), 2x2 mixed design analysis of
variance was conducted by using IBM SPSS Statistics software (Version 22). Analysis
was conducted with within-subjects variable of pragmatic cues (gaze-action condition
and incongruent gaze-action condition), between-subjects variable of language
(monolingual and bilingual), and outcome variables of mean accuracy and reaction

time.

In order to investigate the effect of age group on the spatial perspective-taking ability
(Hypothesis 10), a one way analysis of variance was conducted by using IBM SPSS
Statistics software (Version 22). Analysis was conducted with between-subjects
variable of age group (6, 7, and 8-year-olds) and the outcome variable of mean

accuracy.
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RESULTS
5.4. Descriptive Statistics

The mean scores and standard deviations for variables of parents’ education level and
PPVT scores are reported in Table 5.3. In order to examine whether there are language
group differences for parent’s education level and for PPVT scores, independent
samples t-test analysis was done. The difference between monolingual and bilingual
children was not statistically significant in parent’s education level, #(98) = -0.983, p
= .328, showing no language group differences for parent’s education level. The
difference between monolingual and bilingual children was not statistically significant
in PPVT scores, #(98) = -0.450, p =.654, showing no language group differences for

receptive vocabulary.

Table 5. 3. Descriptive Statistics for Variables in Experiment 3

Language Group M SD
PPVT score Monolingual 60.64  6.877
Bilingual 61.22  5.987
Parent’s education level Monolingual 3.02 0.714
Bilingual 3.16 0.710
Note. N=100.
5.6. Primary Analyses I

5.6.1. Normality of Distribution
It was checked whether the data met the normality of distribution using IBM SPSS

software (Version 22).

For bilingual children, the accuracy for gaze-action condition was not normally
distributed with Kolmogorov-Smirnov (50) = 0.246, p < .001. However, the accuracy
for gaze-action condition was normally distributed, with a skewness of -0.529 (SE =
0.337) and kurtosis of -1.386 (SE = 0.662). The accuracy for incongruent gaze-action
condition was not normally distributed with Kolmogorov-Smirnov (50) = 0.319 , p
< .001. However, the accuracy for incongruent gaze-action condition was normally

distributed, with a skewness of -0.662 (SE = 0.337) and kurtosis of -1.219 (SE = 0.662).

For monolingual children, the accuracy for gaze-action condition was not normally

distributed with Kolmogorov-Smirnov (50) = 0.339, p <.001. However, the accuracy
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for gaze-action condition was normally distributed, with a skewness of 01.182 (SE =
0.337) and kurtosis of 0.038 (SE = 0.662). The accuracy for incongruent gaze-action
condition was not normally distributed with Kolmogorov-Smirnov (50) = 0.252 , p
< .001. However, the accuracy for incongruent gaze-action condition was normally

distributed, with a skewness of 1.146 (SE = 0.337) and kurtosis of 0.463 (SE = 0.662).

5.6.2. Test of Homogeneity of Variance
According to Levene’s Test of Equality of Error Variances, mean accuracy for
incongruent gaze-action condition met the assumption of homogeneity (F(1, 98) =
1.533, p = .219), however, mean accuracy for gaze-action condition did not meet the
assumption of homogeneity of variances (F(1, 98) =7.561, p =.007). It can be seen in
Table 5.4.

Table 5. 4. Levene’s Test of Equality of Error Variances in Experiment 3

F df1 df2 Sig.
Gaze-Action condition 7.561 1 98 .007
Incongruent Gaze-Action condition ~ 1.533 1 9864 219

Since the data were not normally distributed according to the Kolmogorov-Smirnov
test and partially met the assumption of homogeneity, the logarithmic and square root
transformations were done. However, these analyses did not correct the issue; therefore,
the original data was used in Experiment 3. Also, since the data were not normally
distributed the Kolmogorov-Smirnov test, it is necessary to use non-parametric tests.
However, there is no appropriate non-parametric test for the experimental design;
therefore, it was thought that using parametric tests as the main analysis would be a

better option.

5.7. Main Analyses I

In order to examine the effect of bilingualism and pragmatic cues on spatial perspective
taking performance, two-way repeated measures analysis of variance with a between-
subjects factor of language group (2 levels: monolingual and bilingual) and a within-
subjects factor of pragmatic cues (2 levels: gaze-action condition and incongruent

gaze-action condition) was conducted.
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For the analyses, mean accuracy was considered as the dependent variable. The correct
responses for each pragmatic cue condition were calculated as mean accuracy by

dividing the number correct by the maximum of 4.

As a result of the two-way mixed analysis of variance, it was shown that the main
effect of pragmatic cues on accuracy was statistically significant (F (1, 98) = 5.542, p
=.021,1m%=.054) (see Table 5.5). This finding indicated that children performed better
when gaze and action cues were incongruent (M = .490, SE = 0.04) than when gaze

and action cues were congruent (M = .423, SE =0.37) (see Figure 5.3)

Table 5. 5. Results of the Repeated Measure Analysis of Variance for Pragmatic
Cues and Bilingualism

s Fop
Source Square
Within-Subjects Effects
PragmaticCues 228 1 228 5.542 021 054
PragmaticCues*LanguageGroup 025 1 025 616 434 006
Error(PragmaticCues) 4.028 98 041
Between-Subjects Effects
Intercept 41.633 1 41.633 163.507  .000 .625
LanguageGroup 6.570 1 6.570 25.804 .00 208
Error 24953 98 255
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gaze-action condition ambiguous gaze-action condition

Pragmatic Cues

Figure 5. 3. Mean Correct Responses for Gaze-Action Condition and Incongruent
Gaze-Action Condition. Error bars show +£2 Standard Errors.

As a result of the two-way mixed analysis of variance, it was shown that the main
effect of the language group on mean accuracy was statistically significant (F (1, 98)
=25.804, p < .001, n?, = .208). This finding indicated that that bilingual children (M
= .638, SE = 0.05) was statistically significantly more accurate than monolingual

children (M = .275, SE = 0.05) in taking another’s perspective (see Figure 5.4).

0.8

monolingual children bilingual children

Language Group

Figure 5. 4. Mean Correct Responses for Monolingual Children and Bilingual
Children in Experiment 3. Error bars show +2 Standard Errors.

As aresult of the two-way mixed analysis of variance, it was shown that the interaction

between language group and pragmatic cues on mean accuracy was not statistically

67



significant (F (1, 98) = .616, p = .434, 1%, = .006) (see Table 5.5). This finding
indicated that mean accuracy across pragmatic cues was not statistically significantly

different for monolingual and bilingual children (Figure 5.5).
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gaze-action condition ambiguous gaze-action condition
Pragmatic Cues

Figure 5. 5. Mean Correct Responses for Monolingual and Bilingual Children across
Pragmatic Cues in Experiment 3. Error bars show +2 Standard Errors.

5.8. Primary Analyses 11

5.8.1. Normality of Distribution
It was checked whether the data met the normality of distribution using IBM SPSS

software (Version 22).

For bilingual children, the reaction time measure for gaze-action condition was not
normally distributed with Kolmogorov-Smirnov (50) = 0.130, p =.035. However, the
reaction time measure for gaze-action condition was normally distributed, with a
skewness of 0.968 (SE = 0.337) and kurtosis of 0.464 (SE = 0.662). The reaction time
measure for incongruent gaze-action condition was not normally distributed with
Kolmogorov-Smirnov (50) = 0.158, p = .003. However, the reaction time measure for
incongruent gaze-action condition was normally distributed, with a skewness of 2.555

(SE = 0.337) and kurtosis of 10.017 (SE = 0.662).

For monolingual children, the reaction time measure for gaze-action condition was not
normally distributed with Kolmogorov-Smirnov (50) = 0.139, p = .017. However, the
reaction time measure for gaze-action condition was normally distributed, with a

skewness of 0.995 (SE = 0.337) and kurtosis of 0.402 (SE = 0.662). The reaction time
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measure for incongruent gaze-action condition was not normally distributed with
Kolmogorov-Smirnov (50) = 0.189, p <.001. However, the reaction time measure for
incongruent gaze-action condition was normally distributed, with a skewness of 4.165

(SE =0.337) and kurtosis of 22.981 (SE = 0.662).

5.8.2. Test of Homogeneity of Variance
According to the Levene’s Test of Equality of Error Variances, reaction time measure
for gaze-action condition (F(1, 98) = 14.940, p <.001) and for incongruent gaze-action
condition (F(1, 98) = 6.069, p = .016) did not meet the assumption of homogeneity. It

can be seen in Table 5.6.

Table 5. 6. Levene’s Test of Equality of Error Variances in Experiment 3

F df1 df2 Sig.
Gaze-Action condition 14.940 1 98 .000
Incongruent Gaze-Action condition 6.069 1 98 016

Since the data were not normally distributed according to the Kolmogorov-Smirnov
test and did not meet the assumption of homogeneity, the logarithmic and square root
transformations were done. However, these analyses did not correct the issue; therefore,
the original data was used in Experiment 3. Also, since the data were not normally
distributed according to the Kolmogorov-Smirnov test, it is necessary to use non-
parametric tests. However, there is no appropriate non-parametric test for the
experimental design; therefore, it was thought that using parametric tests as the main

analysis would be a better option.

5.9. Main Analyses II

In order to examine the effect of bilingualism and pragmatic cues on spatial perspective
taking performance, two-way repeated measures analysis of variance with a between-
subjects factor of language group (2 levels: monolingual and bilingual) and a within-
subjects factor of pragmatic cues (2 levels: gaze-action condition and incongruent
gaze action condition) was conducted. For the analyses, reaction time was considered

as the dependent variable.

As a result of the two-way mixed analysis of variance, it was shown that the main
effect of the language group on reaction time was statistically significant (F (1, 98) =

11.242, p = .001, n%,= .103) (see Table 5.7). This finding indicated that monolingual
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children (M = 4.802, SE = 0.443) were quicker to describe the spatial relations from
other-perspective compared to bilingual children (M = 6.901, SE = 0.443) (see Figure
5.6). However, the main effect of pragmatic cues (F (1, 98) = 1.829, p = .179, 1%
=.018), and the interaction between language group and pragmatic cues on reaction
time was not statistically significant (F (1, 98) = 0.283, p = .596, n?,=.003) (see Table
5.7). This finding indicated that reaction time across pragmatic cues was not

statistically significantly different for monolingual and bilingual children (Figure 5.7).

Table 5. 7. Results of the Repeated Measure Analysis of Variance for Pragmatic
Cues and Bilingualism

s Fop o
Source Square
Within-Subjects Effects
PragmaticCues 14.578 1 14578 1.829 179 018
PragmaticCues*LanguageGroup 2.255 1 2.255 283 596 .003
Error(PragmaticCues) 780.911 98 7.968
Between-Subjects Effects
Intercept 6847.793 1 6847.793 349460 .000 .781
LanguageGroup 220.283 1 220.283 11.242 001 .103
Error 1920.347 98 19.595
9
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Figure 5. 6. Mean Reaction Time for Monolingual and Bilingual Children. Error bars
show +2 Standard Errors.

70



== monolingual children

= Dbilingual children

10

Reaction time (s)
)

gaze-action condition ambiguous gaze-action condition

Pragmatic Cues

Figure 5. 7. Mean Reaction Time for Monolingual and Bilingual Children across
Pragmatic Cues in Experiment 3. Error bars show +2 Standard Errors.

5.10. Primary Analyses 111

5.10.1. Normality of Distribution

It was checked whether the data met the normality of distribution using IBM SPSS
software (Version 22). Mean accuracy for 6-year-olds was not normally distributed
with Kolmogorov-Smirnov (26) = 0.263, p <.001. However, the accuracy for 6-year-
olds was normally distributed, with a skewness of .630 (SE = 0.456) and kurtosis of -
1.298 (SE = 0.887). Mean accuracy for 7-year-olds was not normally distributed with
Kolmogorov-Smirnov (40) = 0.200, p < .001. However, the accuracy for 7-year-olds
was normally distributed, with a skewness of .440 (SE = 0.374) and kurtosis of -1.222
(SE = 0.773). Mean accuracy for 8-year-olds was not normally distributed with
Kolmogorov-Smirnov (34) = 0.213, p <.001. However, the accuracy for §-year-olds
was normally distributed, with a skewness of -.473 (SE = 0.403) and kurtosis of -1.423
(SE =0.788).

5.10.2. Test of Homogeneity of Variance
The assumption of homogeneity of variance was met, F(2, 63) = 0.878, p = .421. It

can be seen in Table 5.8.
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Table 5. 8. Test of Homogeneity of Variance in Experiment 3

Levene Statistics dfl df2 Sig.
878 2 63 421
5.11. Main Analyses 111

In order to examine the effect of age group on spatial perspective-taking ability, a one-
way analysis of variance with a between-subjects factor of age group (3 levels: 6, 7,

and 8-year-olds) was conducted.

For the analyses, mean accuracy was considered as the dependent variable. The correct
responses for each pragmatic cue were calculated as mean accuracy by dividing the

number correct by the maximum of 4.

The relationship between age group and spatial perspective taking performance was
statistically significant, F' (2, 99) =4.350, p = .016, n°p=.082 (see Table 5.9). Post-hoc
analyses with Bonferroni correction indicated that the difference between 6-year-olds
and 8-year-olds was significant, (p = .035) and the difference between 7-year-olds and
8-year-olds was significant, (p = .041) while the difference between 6-year-olds and
7-year-olds was not significant (p = 1.000) (see Figure 5.8).

Table 5. 9. Results of the One Way Analysis of Variance

SS df  Mean Square F p ”°p
Between Groups  1.297 2 .649 4350 .016 .082
Within Groups  14.464 97 149
Total 15.762 99
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Figure 5. 8. Mean Correct Responses for 6, 7, and 8 Years Old in Experiment 3.
Error bars show +2 Standard Errors.
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DISCUSSION
The present results confirmed that children’s spatial perspective-taking ability was
affected by the incongruity of pragmatic cues. More specifically, when children were
required to describe the object relations with respect to another person’s perspective,
they performed better when action and gaze cues were incongruent rather than
congruent. In other words, incongruent pragmatic cues led to more accurate spatial
judgments with respect to another person’s perspective. This finding shows that
children are more sensitive to the incongruence of pragmatic cues, and therefore they
adopt the perspective of another person rather easily when the pragmatic cues signal
different intentions. The finding was consistent with the study (Furlanetto et al., 2013),
suggesting that incongruity of pragmatic cues induces spontaneous spatial perspective-
taking. In this way, the finding of Experiment 3 showed that the effect of incongruent
pragmatic cues on spatial perspective-taking ability can also be seen in children and

on an explicit level.

Moreover, bilingualism had a main effect on spatial perspective-taking ability.
Bilingual children took another person’s perspective more accurately compared to
monolingual children, regardless of whether the action and gaze cues were congruent
or incongruent. The findings of Experiment 3 were consistent with previous studies
suggesting that compared to monolinguals, bilingual children showed better
performance on various cognitive functions (Bialystok, 1999; Blom et al., 2014;
Martin-Rhee & Bialystok, 2008). Also, the findings were in line with research
suggesting that compared to monolingual children, bilingual children are more aware

of pragmatic cues (Yow & Markman, 2011; Brojde et al., 2012; Verhagen et al., 2017).

In the experiment, the effect of pragmatic cues on reaction time was not found, which
shows that time to adopt another person’s perspective did not change depending on the
presence of pragmatic cues. However, bilingualism had a main effect on the time to
adopt another person’s perspective. More specifically, monolingual children took
another person’s perspective faster than bilingual children. This finding was the
contrast to our hypothesis. Based on previous studies suggesting that bilingual children
show better performance in perspective-taking tasks (Goetz et al., 2003; Greenberg et
al., 2013), one of the expectations was that bilingual children would be quicker to
describe spatial relations from other-perspective compared to bilingual children.

During conducting the experiment, it was observed that when asked to take another
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individual’s spatial perspective, bilingual children more often rotated physically,
placed themselves in the person’s position, and repeated his/her pragmatic cues.
Therefore, as a possible explanation, bilingual children are slower to respond because

they try to take spatial perspective more often than monolingual children.

Furthermore, 6- and 7-year-olds performed similarly on the spatial perspective-taking
task while the 8-year-olds performed better than all other age groups. This finding,
showing the effect of the age group on the spatial perspective-taking ability, replicated
the results of Experiment 2. Also, the findings were consistent with previous studies
suggesting that spatial perspective taking improves especially between 7 and 8 years

old (Salatas & Flavell, 1976; Frick et al., 2014).
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CHAPTER 6
GENERAL DISCUSSION
The vast majority of studies have investigated perspective-taking ability in children
through the assessment of false beliefs (Bialystok & Senman, 2004; Goetz, 2003;
Kovacs, 2009; Wimmer & Perner, 1983). However, the study focusing on spatial
perspective-taking in children is very limited. Therefore, the main motivation of the
thesis was to provide a better understanding of the children’s spatial perspective-taking
ability. More specifically, the motivation of Experiment 1 was to examine whether
pragmatic cues and bilingualism influence the implicit level of spatial perspective-
taking, whereas the motivation of Experiment 2 was to investigate whether the effect
of pragmatic cues and bilingualism can be observed in the explicit level of spatial
perspective-taking. Experiment 3 examined the effect of a pragmatic cue different
from that examined in Experiments 1 and 2 in the explicit level of spatial perspective-
taking. Also, another motivation of Experiments 2 and 3 was to examine the effect of

age group on spatial perspective-taking ability.

The possible explanations for the findings, contributions of the thesis, potential
limitations, and further suggestions for future work were presented in detail in the

following sections.

6.1. Possible Explanations of the Findings

The findings of the thesis partially supported the hypotheses of Experiment 1. First,
results indicated that pragmatic cues affected which perspective children adopt to
describe object relations. When children observed the person with gaze-action cues,
they described object relations with respect to another person’s perspective more often.
This finding is consistent with previous research suggesting that the presence of
pragmatic cues, which are action and gaze, lead people to take another individual’s
perspective more frequently and describe the object relations accordingly (Furlanetto
et al., 2013; Mazzarella et al., 2012). The finding of Experiment 1 verified that the
effect of action-gaze cues on spontaneous spatial perspective-taking can also be seen

in children.

The presence of gaze-action cues compared to other pragmatic cues enhanced
spontaneous spatial perspective-taking more. This finding of Experiment 1 might be

explained by past studies indicating that observing a person whose eye gaze, head
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orientation, or pointing are oriented to the same side has a strong effect on people’s
attentional orientating (Langton, 2000; Langton & Bruce, 2000). Since the perception
of congruent gaze and action cues might attract the children’s attention more, they may
have tended to take another individual’s perspective more. Also, previous studies
showed that various cues can direct one’s attention toward an external entity or event
(Cole et al., 2015; Santiesteban et al., 2014). The findings of Experiment 1 showed
that pragmatic cues displayed by another person can also direct the attention of an
observer to the person. However, as mentioned above, the extent of attentional
orientation changes according to the type of pragmatic cues. Thus, it is meaningful to
say that, similarly to attention, the coexistence of action and gaze is a stronger

pragmatic cue to take another’s perspective spontaneously.

Moreover, it was found that there was a difference between the effects of gaze-action
condition and gaze condition on spontaneous spatial perspective-taking, which is
inconsistent with Tversky and Hard (2009). In addition, the results showed that the
effect of an individual who displays gaze cue or action cue and a person who displays
no pragmatic cue is similar for children. Given that the gaze-action condition has more
effect on spontaneous spatial perspective-taking than other pragmatic cues conditions,
we can say that a strong trigger is necessary for children to take a spontaneous spatial

perspective more often.

However, considering the findings of Experiment 1, it cannot be said that compared to
monolingual children, bilingual children take other-perspective more frequently when
pragmatic cues are provided. The interaction effect of pragmatic cues and bilingualism
was not found, which shows that bilingual children tend to adopt another individual’s
perspective more frequently, regardless of whether the cues are present. Although
previous studies suggested that compared to monolingual children, bilingual children
are more aware of pragmatic cues, especially in challenging situations (Brojde et al.,
2012; Verhagen et al., 2017; Yow & Markman, 2011), the differences between
monolingual and bilingual children in the spontaneous spatial perspective-taking task
did not change depending on the presence of pragmatic cues in the current study. One
of the possible explanations might be that since spontaneous perspective-taking is
processed at an implicit level, this might not be such a challenging situation as the

sensitivity of bilingual children to pragmatic cues can be seen.
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The finding of Experiment 1 showed that bilingual children are more aware that
another person may have a different visual experience. What could be the underlying
mechanism for the advantage of bilingualism that cannot be explained by the effect of
pragmatic cues? One of the possible explanations for why bilingualism affects the
frequency of taking spontaneous spatial perspective as in other perspective-taking
dimensions might be the bilinguals’ socio-pragmatic awareness. Bilingual children’s
awareness that another person can speak a different language could ease the awareness
that another person may have a different perspective. Therefore, socio-pragmatic
awareness might predict bilingual children to take spontaneous spatial perspective

more frequently.

The results of Experiment 1 indicated that spontaneous spatial perspective-taking is
automatic and natural in children and is triggered by some circumstances. Experiment
2 verified that the effect of pragmatic cues and bilingualism on spatial perspective-
taking can be observed at the explicit level as well as at the implicit level. More
specifically, Experiment 2 demonstrated that action cue and gaze-action cues have
more effect on spatial perspective-taking performance than gaze cue or a scene without
a pragmatic cue. Thus, it is meaningful to say that action cue leads to more accurate
spatial judgments with respect to another person’s perspective. This result is consistent
with the finding that subjects took another person’s perspective more accurately when
the person’s action was observed (Furlanetto et al., 2013; Mazzarella et al., 2012).
Therefore, we can say that the particular impact of action cue on spatial perspective-
taking can also be seen in children. Perceiving another person’s action allows us to
make inferences about what the person is doing and will do (Sartori et al., 2011). In
other words, one way to make inferences about another person’s intention could be to
perceive their action. Perspective-taking might be necessary to make an inference
about the person’s intention. Thus, perceiving another person’s action might enhance
spatial perspective-taking, in line with the presented findings above (Furlanetto et al.,

2013; Mazzarella et al., 2012).

Moreover, Experiment 2 demonstrated that there was no difference between the effect
of actor condition and gaze condition on spatial perspective-taking. A possible
explanation for why a neutral expression and a gaze cue have a similar effect on spatial
perspective-taking can be that the eye gaze does not provide enough cue to infer

another person’s intention as much as the action cue. Eye gaze is related to an
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individual’s preferences and attention (Frischen et al., 2007) rather than what the
person is doing or will do. Therefore, the gaze cue may not have triggered spatial
perspective-taking as much as the action cue. Therefore, we can say that the
characteristics of pragmatic cues, rather than the presence of pragmatic cues, affect the
children’s spatial perspective-taking ability. This thesis focused on the effect of
pragmatic cues on the ability to take spatial perspective, and it would be better if
further research investigate the underlying mechanism of these different effects of

pragmatic cues.

Also, Experiment 2 indicated bilingual children were better at judging the objects’
position from another’s perspective than monolingual children. This finding is
consistent with previous studies suggesting that bilingual children perform better than
monolingual children in various domains (Bialystok, 1999; Blom et al., 2014; Martin-
Rhee & Bialystok, 2008), one of which is perspective-taking (Goetz, 2003; Greenberg
et al., 2013). Also, the result is in line with the past findings suggesting that bilingual
children are more aware that others may have different mental states (Goetz, 2003;
Kovécs, 2008; Schroeder, 2018). Thus, the finding of experiment 2 showed that the
advantage of bilingualism also extended to spatial perspective-taking ability requiring

left-right judgment.

In Experiment 2, the interaction effect of pragmatic cues and bilingualism was found,
which shows that compared to monolingual children, bilingual children took other-
perspective more accurately when pragmatic cues were provided, that is action cue or
gaze-action cues. It is meaningful to say that bilinguals’ sensitivity to pragmatic cues
has contributed to performing better in the spatial perspective-taking task where
pragmatic cues are present. This finding is consistent with previous studies suggesting
that compared to monolingual children, bilingual children are more aware of pragmatic
cues, and therefore particularly in challenging situations, they perform better than
monolingual children by using pragmatic cues more (Brojde et al., 2012; Verhagen et
al., 2017; Yow & Markman, 2011). Thus, the finding of Experiment 2 also verified the
sensitivity of bilingual children to pragmatic cues under another challenging context,

namely spatial perspective-taking task.

The findings of the thesis partially supported the hypothesis of Experiment 3. First,
results indicated that incongruity of pragmatic cues influenced children’s spatial

perspective-taking ability. Children made more accurate judgments about the objects’

79



position from another individual’s perspective when gaze and action cues were
incongruent than when these cues were congruent. This result was in line with the past
study founding that spontaneous spatial perspective-taking is triggered more by
incongruent pragmatic cues (Furlanetto et al., 2013). The finding of Experiment 3
verified that the specific effect of incongruent pragmatic cues can also be seen in
children and an explicit level of spatial perspective-taking. As an explanation
suggested to this finding, perceiving a person who grasps an object but does not look
at it might have produced ambiguity about what the person is doing and will do, and
this ambiguity might have triggered perspective-taking more to understand the
person’s intention. Therefore, it is meaningful to say that the characteristics of
pragmatic cues affect spatial perspective-taking ability, in line with the findings of
Experiment 2. This explanation is also consistent with the result that people’s decisions
are influenced by pragmatic cues when they perceive ambiguity in another person’s

intention (Adams & Kleck, 2003).

Also, another finding of Experiment 3 indicated that bilingual children took another
person’s perspective more accurately than monolingual children, regardless of whether
the action and gaze cues were congruent or incongruent. This finding is consistent with
previous studies suggesting that compared to monolingual children, bilingual children
are more aware of pragmatic cues, especially when there is a challenging situation
(Brojde et al., 2012; Verhagen et al., 2017). Therefore, it is meaningful to say that
bilinguals’ sensitivity to pragmatic cues has contributed to performing better in spatial

perspective-taking, which is one of the challenging situations.

Based on the previous studies suggesting that pragmatic cues affect spatial
perspective-taking performance, one of the expectations was that children would take
other-perspective faster in scenes with pragmatic cues than in scenes without the
pragmatic cues. However, in Experiments 2 and 3, the effect of pragmatic cues on
reaction time was not found, which shows that time to adopt another person’s
perspective did not change depending on the presence of pragmatic cues. These
findings show that the pragmatic cues have an effect on the spatial description
responses, not the time it takes to adopt one’s perspective. Moreover, the interaction
effect of pragmatic cues and bilingualism on reaction time was not found, indicating
that time to adopt another’s perspective across pragmatic cues was not different for

monolingual and bilingual children. As a possible explanation, there might be a
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different mechanism affecting the reaction time for spatial perspective-taking, such as
executive function, as was argued in the discussion section of Experiment 2. Previous
studies have suggested that the executive function seems to be required to take another
individual’s perspective, and also bilingual children have a higher level of executive
functioning than monolingual children (Bialystok, 1999; Bialystok & Martin, 2004;
Bialystok & Viswanathan, 2009). Therefore, it might be a different mechanism that
affects monolingual and bilingual children’s time to take another’s perspective, such
as executive function. Nevertheless, as far as [ am concerned, there is no other study
investigating the time children adopt spatial perspective and the factors that might
affect this time. Therefore, future studies might examine children’s spatial perspective-

taking ability with respect to reaction time.

More interestingly, in Experiment 2, the effect of bilingualism on reaction time was
not found, but in Experiment 3, it was found that bilingualism had an effect on reaction
time, indicating monolingual children took another person’s perspective faster than
bilingual children. Although this finding is the contrast to our hypothesis, based on the
observation during experiments, bilingual children made more effort mentally and
physically to adopt another person’s perspective compared to monolingual; therefore,
RTs might have increased. A possible explanation for the inconsistent results in
Experiments 2 and 3 might be the difference between bilingual children in the two
experiments, for instance, in terms of executive function. Therefore, it might be
essential to reinvestigate the effect of bilingualism on reaction time, controlling for

possible variables.

To date, several research have focused on spatial perspective-taking, one of the
perspective-taking dimensions. Therefore, the debate about the age at which spatial
perspective-taking ability develops continues. Experiments 2 and 3 indicated that
spatial perspective-taking ability increased significantly at 8 years old. More
specifically, 8-year-old children have a better understanding that two people can see
the same objects differently than other age groups. The findings on the issue are in line
with the past findings suggesting that spatial perspective-taking ability improves
significantly between seven and eight years old (Frick et al., 2014; Salatas & Flavell,
1976). One of the possible explanations for mixed results about the age at which
spatial perspective-taking ability develops might be methodological differences and

different environments in which children grow up. Given that the perspective-taking
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ability and the culture in which children grow up (Gauvain et al., 2014), or mother-
child interaction (Farrant et al., 2012; Ruffman et al., 1999) are related, such factors

might be the reasons for different age findings.

6.2. Contributions of the Thesis

Perspective-taking ability enables children to make inferences about another person’s
thought, behavior, emotion, or perceptual experience. In addition to providing
comprehension of another’s mental state, perspective-taking is an important milestone
in social-cognitive development, from the development of reasoning skills to the
formation of self-concept (Ittyerah & Mahindra, 1990; Ogelman et al., 2013).
Therefore, various studies have been conducted on children’s perspective-taking
ability, and the number of studies on this domain is increasing. However, perspective-
taking is a broad domain, and the studies about the factors that affect children’s spatial
perspective-taking ability are limited. Considering the relation between children’s
perspective-taking ability and different developmental areas, the importance of
research on the factors that affect their spatial perspective-taking ability can be seen.
Thus, the thesis has scientific contributions to the cognitive developmental literature
in terms of obtaining findings about the effect of bilingualism and pragmatic cues on
the spatial perspective-taking ability of six to eight years old children and being a

resource for future studies on the issue.

Also, as far as [ am concerned, the thesis is the first to investigate spontaneous spatial
perspective-taking in children. To date, studies with children samples only looked at
the explicit nature of spatial perspective-taking ability. Therefore, this thesis
contributed to the literature by providing evidence that children also have a tendency
to describe object relations from other-perspective, as in adults. Moreover, as far as |
am concerned, the current study is also the first to investigate the effect of pragmatic
cues on spatial perspective-taking ability in children. Therefore, this thesis contributed
to the literature as it gives an idea about another factor, action cue, which leads children

to explicitly and implicitly adopt a different perspective from their own.

Although evidence that pragmatic cues might encourage to take another’s spatial
perspective was provided by recent studies (Furlanetto et al., 2013; Mazzarella et al.,
2012), as far as I am concerned, no research on whether pragmatic cues influence

spatial perspective-taking ability differently in bilingual and monolingual children.
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Hence, another strength of the thesis might be to examine the interaction between

pragmatic cues and bilingualism in spatial perspective-taking ability.

The majority of previous studies usually examined the spatial perspective-taking
ability in children using a similar methodology. More specifically, in these studies,
inanimate objects or toy figures were presented to children. However, previous studies
focused on adults’ spatial perspective-taking performance generally have used
photographs including a person. Experiments in the thesis used a method in which
photographs including a person were presented to the children, and they were asked to
make a right-left judgment. Hence, another strength of the thesis can be attributed to
the method. This method, which shows that it can also be used in the sample of children,
can also be a standardized method for future studies that investigate spatial

perspective-taking ability over the whole life span.

6.3. Potential Limitations and Future Suggestions

There were some limitations to the experiments in this thesis. One of the limitations
can be attributed to how children’s language backgrounds are evaluated. In the
experiments, children’s language proficiency was assessed by their parents, and
therefore it is possible that parents might not accurately assess their children’s
language background. Thus, the extent to which they are proficient in each language
is needed to be assessed by using a more comprehensive method, such as both teacher

and family assessment.

The thesis examined spatial perspective-taking ability in children using the left-right
task. Subjects have to mentally rotate themselves in order to understand whether an
object is on the left or right from another person’s perspective. Therefore, it is
important to make sure that children do not confuse the left-right directions before this
task. Another limitation of the thesis can be that a standardized task was not used to
assess left-right discrimination, and instead, they were asked to show their right hand
and left hand. Therefore, it would be better if future studies can use a standardized task
to assess whether children can discriminate between the right and left directions, such

as Benton Right-Left Discrimination Test (Benton, 1968).

Also, in the thesis, one of the variables (pragmatic cues) was within-subjects variable.
The most important advantage of within-subjects variable is that it increases power

and decreases the effect of individual differences. However, there might also be
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disadvantages that may arise from the usage of such a variable. For example, since
subjects are exposed to all experimental conditions, they may have exhausted, and
their performance may decrease. Also, it may cause a learning effect due to practice.
Those potential confounds are the main types of carryover effect. Therefore, another
limitation can be attributed to the experimental design of the thesis. However, it is
worth emphasizing that in experiments throughout the thesis, trials were presented in
a random order to minimize potential problems that may arise from using such a

variable.

Although children in the thesis were classified as bilingual or monolingual based on
criteria used in previous studies, authors have identified different types of bilingualism,
such as simultaneous bilingual, sequential bilinguals, or balanced bilinguals. Despite
that the advantage of bilinguals over monolinguals is provided by the thesis, the spatial
perspective-taking ability might differ for the types of bilingualism. Therefore, future
studies might investigate whether there are differences between types of bilingualism

for spatial perspective-taking ability.

In Furlanetto et al. (2013) study, spontaneous spatial perspective-taking was
investigated using videos instead of photographs. Videos consist of dynamic scenes,
and therefore information such as facial expressions or pragmatic cues presented in the
scene is perceived as more realistic (Ambadar et al., 2005; Wehrle et al., 2000). The
usage of a dynamic scene (i.e., video) instead of a static scene (i.e., photograph) might
enrich and expand the literature on spatial perspective-taking in children. Therefore, it
would be better if future studies can use dynamic scenes to investigate the effect of

pragmatic cues on spatial perspective-taking ability.

In the thesis, the interaction between pragmatic cues and bilingualism on spontaneous
perspective-taking was not found. Given that bilingual children show more preference
for pragmatic information in challenging situations (Yow & Markman, 2011; Brojde
et al., 2012; Verhagen et al., 2017), one of the possible explanations can be that the
spontaneous perspective-taking task is not such a challenging task in which the
sensitivity of bilingual children to pragmatic cues could be seen. Therefore, future
studies might investigate possible mechanisms for why bilingual children tend to
spontaneously take another’s perspective more often than monolingual children, such

as metalinguistic and sociolinguistic awareness.
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CONCLUSION
Given that perspective-taking ability is a critical milestone in children’s social and
cognitive development, studies have focused on the circumstances that might affect
their perspective-taking ability. Despite relatively little research, it has been suggested
that children’s spatial perspective-taking ability is influenced by such as age,

bilingualism, angular difference, and spatial complexity.

Our results show that pragmatic cues are one of the circumstances affecting both the
explicit and implicit nature of spatial perspective-taking ability. Also, our results verify
studies showing the effects of bilingualism and age on spatial perspective-taking ability.
Perhaps the most important result of this thesis is to offer a new layer to children’s
spatial perspective-taking ability by showing that bilingual and monolingual children

can differ in taking another’s perspective across pragmatic cues.
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APPENDIX A

Informed Consent Form

Sayin Veli;
Bu formun amaci ¢ocugunuzun yiiriitiilen bir calismaya katihimu ile ilgili izin almaktir. Asagida,
calismamin konusu, béliimleri hakkinda bilgiler verilmektedir. Liitfen bu bilgileri dikkatlice

okuyunuz.

“Cocuklarda Girsel-Uzaysal Bakis Acis1 Alma Becerisi: Dilin ve Pragmatik ipuglarinm
Etkisi” bashkli calisma, Yasar Universitesi Lisansiiti Egitim Enstitiisii Psikoloji Anabilim
dalinda yiiksek lisans yapmakta olan ElLf KURUM adli &égrencinin yiiksek lisans tezi
kapsanmunda gergeklestirilmektedir. Tez damsmani, Dr. Ogr. Uyesi Ayse CANDAN
SIMSEK 'tir.

Bu ¢alismanin temel amaci, ¢ocuklarin bakis agisi alma becerilerini ve bu beceride pragmatik
ipuclarm ve dilin roliinii incelemektir. Cocugunuzun ¢alismaya katilmasina izin verdiginiz
takdirde ¢ocugunuzdan bakis agis1 alma becerisini élgen bir testi yerine getirmesi istenecektir.
Bu testte gocugunuza bir aktoriin ve iki objenin yer aldign fotograflar sunulacaktir. Fotografta
yer alan aktdriin objeleri nasil gordiigii, kendisine sunulan 2 goérsel arasindan secerek
gostermesi istenecektir. Calisma cocugunuzun okulunda gerceklesecek ve yaklasik 25 dakika

siirecektir.

Arastirma T.C. Milli Egitim Bakanligi’nin ve okul ydnetiminin de izni ile ger¢eklesmektedir.
Ayrica, bu arastirma icin Yasar Universitesi Etik Komisyonu’nun izni alinmistir. Arastirma
uygulamasina katilim tamamiyla géniilliiliik esasina dayal olmaktadir. Cocugunuz cahsmaya
katihp katilmamakta ézgiirdiir. Arastirma ¢ocugunuz igin herhangi bir istenmeyen etki ya da
risk tasimamaktadir. Cocugunuzun katilinn tamamen sizin isteginize baghdir, reddedebilir ya
da herhangi bir asamasinda ayrilabilirsiniz. Arastirmaya katilmama veya arastirmadan ayrilma
durumunda &grencilerin  akademik basarilan, okul ve &gretmenleriyle olan iliskileri

etkilemeyecektir.

Calismada 6grencilerden kimlik belirleyici higbir bilgi istenmemektedir. Cevaplar tamanmuyla

gizli tutulacak ve sadece arastirmaci tarafindan degerlendirilecektir.
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Uygulamalar, genel olarak kisisel rahatsizlik verecek sorular ve durumlar icermemektedir.
Ancak, katihm sirasinda sorulardan ya da herhangi baska bir nedenden ¢ocugunuz kendisini
rahatsiz hissederse cevaplama igini yarida birakip ¢ikmakta 6zgiirdiir. Bu durumda rahatsizhigin
giderilmesi icin gereken yardim saglanacaktir. Cocugunuz calismaya katildiktan sonra istedigi
an vazgecebilir. Béyle bir durumda veri toplama aracim uygulayan kisiye, calismayi
tamamlamayacagim séylemesi yeterli olacaktir. Calismaya katilmamak ya da katildiktan sonra

vazgecmek cocugunuza hicbir sorumluluk getirmeyecektir.

Onay vermeden 6nce sormak istediginiz herhangi bir konu varsa sormaktan ¢ekinmeyiniz.
Calisma bittikten sonra da eger herhangi bir sorunuz, merak ettiginiz herhangi bir sey olursa

arastirmaciya telefon veya e-posta ile ulasabilirsiniz. Saygilarimla,

Arastirmaci: Elif Kurum

fletisim bilgileri:

ﬂffsi bulundugum ...... . ST ... .. numaralt Ggrencisi ... \

.................................. ’:'n ruknndu ug‘:k&mnn arastrmaya knnfmmma iz.fn
veriyerum. (Litfen formu imzaladiktan sonra ¢ocugunuzla okula geri génderiniz*).

Tarih: ..../..../.......
imza:
Veli Adi-Soyadu:

Telefon Numaras: ;
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APPENDIX B

Personal Information Form

Liitfen, egitim durumunuzu isaretleyiniz.
Jilkokul mezunu

] Ortackul mezunu

I Lise mezunu

[J Universite mezunu

[ Lisansiistii egitim mezunu

Liitfen, ¢cocugunuz ile ilgili asagidaki bilgileri doldurunuz.
Cocugunuzun dogum tarihi (ay/yil): f

Cocugunuzun cinsiyeti: Kiz []

Erkek []

Asagidaki problemleri cocugunuz hi¢ yasadi mi? (birden fazla secenegi isaretleyebilirsiniz)
Gérme problemi [] Isitme problemi[] Dil giiglugi[] Ogrenme giigliigia []

Eger evet ise liitfen tanimlayimz (tedavi uygulandiysa agiklayimz)
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APPENDIX C

Language Background Questionnaire

(1) Liitfen, ¢ocugunuzun bildigi dilleri bilgi seviyesine gore, sirali bir sekilde yaziniz.
1 2 3 B 5

(2) Litfen, ¢ocugunuzun bildigi dilleri 63renme sirasina gore, (anadil basta olmak iizere)
sirali bir sekilde yazimiz.

1 2 3 4 5

(3) Cocugunuz bildigi dillere ka¢ yasinda maruz kalmaya basladi?
Dil 1 2 3 4 5
Yas

(4)Liitfen, gocugunuzun her bir dile konuyma bakimindan ortalama maruz kalma yiizdesini
belirtiniz. (Oranlarin toplami %100 olmalidir)

Dil 1 2 3 4 5

Yiizde

(5) Litfen, ¢ocugunuzun her bir dile dinleme bakimindan ortalama maruz kalma yiizdesini
belirtiniz. (Oranlarin toplami %100 olmalidir)

Dil 1 2 3 4 5

Yiizde

(6) Liitfen, ok ile gosterilen satira cocugunuzun evde duydugu tiim dilleri, ok ile gosterilen sol
siituna evinizde gocugunuz ile iletisim halinde olan bireyleri yaziniz (siz, esiniz, kardes, bakici,
bityiikanne, diger aile tiyeleri vb.), ve ilgili satirda her bireyin ¢cocugunuz ile bu dili/dilleri
konugma oranim yiizdelik olarak belirtiniz. (Oranlarin toplami %100 olmalidir)

ORNEK:

Dil (-leri) buraya yaziniz: l

Kisileri buraya yazimz:} | Tirkge | Ingilizce | Almanca
1.Anne %60 %40 %0
2.Baba %95 %0 %5
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Dil (-leri) buraya yaziniz: *

Kisileri buraya yaznmz:#

thi & W b

,

(7)Liitfen, cocugunuzun okulda maruz kaldig dilleri yazimiz.

2

3

4 5

(8) Liitfen, cocugunuzun okulda her bir dile konusma ve dinleme bakimindan ortalama maruz

kalma oranim yiizdelik olarak belirtiniz. (Oranlarin toplanu %100 olmahdir)

Dil

Yiizde

(9) Litfen, ¢ocugunuzun bildigi her dil icin konusma-anlama-okuma yeterliligini 1°den 10°a
kadar olan bir 6lgek lizerinde puanlayimz. (1= hi¢ yeterli degil, 2= ¢ok diisiik oranda yeterli, 3=

diisiik oranda yeterli 4= ortalamanin altinda yeterli, 5= yeterli, 6= ortalamanin iistiinde yeterli,

7= 1y1 diizeyde, 8= cok iy1 diizeyde, 9= listiin diizeyde, 10= milkemmel)

Dil:

Bu dil benim ¢ocugumun Ana / ikinci / Ugiincii / Dérdiincii / Besinei dilidir.
Konusma |1 2 3 4 5 6 7 8 9 10

Anlama |1 2 3 4 5 6 7 8 9 10

Okuma 12345678910

Dil:

Bu dil benim ¢ocugumun Ana / ikinci / Ugiincii / Dérdiincii / Besinci dilidir.

Konusma |1 2 3 4 5 6 7 8 9 10
Anlama (1 2 3 4 56 7 8 9 10
Okuma 12345678910
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Dil:

Bu dil benim ¢ocugumun Ana / Ikinci / Ugiincii / Dérdiincii / Besinci dilidir.

Konusma |1l 2 3 4 5 6 7 8 9 10

Anlama |1 2 3 4 5 6 7 8 9 10

Okuma 12345678910

Dil:

Bu dil benim ¢ocugumun Ana / ikinci / Ugiincii / Dérdiincii / Besinci dilidir.

Konusma |1 2 3 4 5 6 7 8 9 10

Anlama |1 2 3 4 5 6 7 8 9 10

Okuma 12345678910

Dil:

Bu dil benim ¢ocugumun Ana / ikinci / Ugiincii / Dérdiincii / Besinci dilidir.

Konusma |1 2 3 4 5 6 7 8 9 10

Anlama |1 2 3 4 5 6 7 8 9 10

Okuma 1234567838910

Katihhminiz icin cok tesekkiir ederim.
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APPENDIX D

Peabody Picture Vocabulary Test

8 yas oncesi icin yonerge: “Seninle bir ¢calisma yapacagiz. Bu karttaki biitlin resimlere
bak (Her birini gostererek). Simdi sana bir sozciik soyleyecegim ve senin bu sozciige
ait olan resme parmagini koymani istiyorum. Hadi deneyelim. Parmagini “Kedi” resmi
izerine koy. Aferin, simdi sana bagka resimler gosterecegim. Her defasinda bir sézciik
sOyleyecegim, sen bana resmi bulacaksin. Bir siire sonra belki bazi sozciiklerin
resimlerinin hangisi oldugundan emin olmayabilirsin, ancak ben senden tiim resimlere
bakarak dogru oldugunu diisiindiigiin birini segmeni istiyorum. Simdi baglayalim.

Bana “Kalemi” parmaginla goster.

8 yas ve iistii ¢cocuklar icin yonerge: Sana bazi resimler gostermek istiyorum. Bak,
bu kartta dort resim var, her birisi numaralanmis. (numarayi gostererek). Ben sana bir
sOzciik sdyleyecegim, daha sonra senin bana bu sozciigii en iyi agiklayan resmi
gostermeni isteyecegim. Hadi bir tane deneyelim. Bana “Kalem” sdzciigiinii en iyi

tanimlayan resmi goster.

PEABODY RESIM - KELIME TESTI
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APPENDIX E

Photographs Used in Experiment 1
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APPENDIX F

Photographs Used in Experiment 2
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APPENDIX G

Photographs Used in Experiment 3
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Ethical Approval

APPENDIX H

T.C.
[ZMIR VALILIGI

Ml Egitim Midiragi

Sayr  : E-12018877-604.01.02-23408945 31/03/2021

Konu : Arastirma [zni- Elif KURUM

VALILIK MAKAMINA

ilgi :a) MEB Yenilik ve Egitim Teknolojileri Genel Miidiirliigiiniin 21.01.2020 tarihli ve
8157661 3-10.06.02-E.1563890 sayil yazis (Genelge 2020,2).
b) Yasar Universitesi Rektorliigintn 11,03,2021 taribli ve 3286 sayili yazisi.

Yagar Universitesi Lisansiistii Egitim Enstitiisti Psikoloji Ingilizee Tezli Yiiksek Lisans Program
19300024002 numarah dgrencisi ELf KURUM' un, "Cocuklarda Gérsel-Uzaysal Bakis Agist Alma
Becerisi: Dilin ve Pragmatik Ipuglarmin Etkisi" konulu tez ¢alismasimi Midiirligiimiz Bornova,
Karsivaka, Konak, Narhdere ilcelerine bagh resmi ve dzel ilkokullarda uygulama istegi ilgi (b) yazi ile

belirtilmektedir.

Siiz konusu aragiirma galismasi uygulanmasimin, Bornova, Kargyaka, Konak, Narludere ilcelerine
bagh resmi ve Gzel ilkokullarda 2020-2021 egitim Ggretim yilinda, e@iti

egitim kurumu voneticilerinin uygun gordigh sekilde yapilmas: Midirliglimiizee uygun gorilmektedir.
Makamlarmzea da uygun gorildigi takdirde olurlanmez arz ederim.

Ek:

Dr. Omer YAHSI
Milli Egitim Miidiiri

OLUR
Erhan GUNAY
Vali a.
Vali Yardimeis:

1-Aragtirma Degerlendirme Formu (1 Sayfa)

2-Anket Formlan (41 Sayfa)

Addres - Pevzipaga mh. 432 sk. noct § konak/ [ZMIR

Telefon N 232
E- Pt
K Adeest

i 36 31

Ve g, ir
ebsia ) | kg I

Belge Dograluma Adresi : hitps: f'www._turkiye. gov irme behys

Bilgil igin: Dhada ALF Bilgiayar [letmeni
Unvan : Bilgisayar [yletmeni
neemet Adeesi Fahs 2322803547

Bu eveak giivenli chebinnik sy ile imeslsnmige. hopseviksorg e poy ir sdeosindes 1010-067 1- 3cBC-DOBE6-d 790 keus ile 1eyin edilchisie.

108

m OFretimi aksatmayacak ve



T.6:
1ZMIR VALILIGE

11 Milli Egitim Madarlaga
Sayi :E-12018877-604.01.02-31063476 07092021
Konu : Arastirma Izni - EIif KURUM
VALILIK MAKAMINA

ligi +a) MEB Yenilik ve Egitim Teknolojileri Genel Madarlaganan 21.01.2020 tarihli ve
81576613-10.06.02-E. 1563890 sayil yazsst (Genelge 202012).
b) Yasar Universitesi Rektorlogonn 26.08.2021 tarihli ve E-30694532-302.14.08-11088 sayil
yazisi.

Yasar Universitesi Lisanstistd Egitim Enstitiisa Psikoloji Ingilizee Tezli Yitksek Lisans Program:
19300024002 numarali dgrencisi Elif KURUM' un, "Cocuklarda Gorsel-Uzaysal Bakis Acisi Alma
Becerisi: Dilin ve Pragmatik lpuglannin Etkisi® konulu tez galismasin [limize bagh resmi ve dzel
Ilkokullarda uygulama istegi ilgi (b) yazda belirtilmektedir.

Stz konusu dlgeklerin uygulanmasinm, [limize bagh llkokullarda 2021-2022 Egitim dgretim
yilinda eitim Ofretimi a yacak ve egitim K yoneticilerinin uygun gord0g0 sekilde yapilmasi
Mudarlag uygun gorilmektedi

Makamlanmzea da uygun gortlddga takdirde olurlanmza arz ederim.

Dr. Murat Macahit YENTUR

Milli Egitim MidirG
OLUR
Sultan DOGRU
Vali a.
Vali Yardimcsi
Ek:
1-Arastirma Degerlendirme Formu (I Sayfa)
2-Anket Formlan (24 Sayfa)
Bu belyge glvesli chektronik ames ile ereabamgr
Adrex : Fevaipma mh. 452 k. no:15 konak/ [ZMIR Belpe Adsess : bitpuc chcbys
By igi: Dude ALP Bigaayar llctmcsi
Tekefon No : 0 (232) 290 36 31 Unnvan : Blgnayar bictmers
E-Posex sirategidS_1jimeh gov tr lztomct Adroi: Faloe 2322803547
Kep Adrei - mebiibad] kep i
Do carik pavends s fs R P adboundes SI56-L052-3646-26TE-0252 bodu e teyk clliehie
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