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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. Ayşe Candan Şimşek 

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. 

Keywords: spatial perspective-taking, pragmatic cues, bilingualism  
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ÖZ 

ÇOCUKLARDA UZAMSAL BAKIŞ AÇISI ALMA BECERİSİ: 

PRAGMATİK İPUÇLARIN VE İKİ DİLLİLİĞİN ETKİSİ 

Kurum, Elif 

Yüksek Lisans Tezi, Psikoloji  

Danışman: Dr. Öğr. Üyesi Ayşe Candan Şimşek 

Ağustos 2022 

Bakış açısı alma boyutlarından biri olan uzamsal bakış açısı alma, başka bir kişinin bir 

nesneyi nasıl gördüğü ile ilgili çıkarımda bulunabilme becerisidir. Sınırlı sayıda 

araştırma çocukların uzamsal bakış açısı alma becerisini etkileyen koşullara 

odaklanmıştır. Bu tez, pragmatik ipuçların ve iki dilliliğin çocukların uzamsal bakış 

açısı alma becerisini nasıl etkilediğini incelemeyi amaçlayan üç deney içermektedir. 

Veriler, toplam 217 çocuktan toplanmıştır. Üç deney boyunca, çocuklara iki farklı 

nesnenin bulunduğu bir masada oturan kişinin yer aldığı fotoğraflar sunulmuştur. İlk 

deneyin amacı, pragmatik ipuçların ve iki dilliliğin uzamsal bakış açısı almanın örtük 

seviyesini nasıl etkilediğini araştırmaktır. Bu deneyin sonuçları: çocuklar hedef 

nesnenin konumunu hangi bakış açısından tanımlamaları gerektiği ile ilgili bir yönerge 

almadıklarında (örtük seviye), (1) bakış ve eylem pragmatik ipuçları mevcut 

olduğunda, çocukların fotoğraftaki kişinin bakış açısını daha sık aldıklarını ve 

nesnelerin konumlarını bu bakış açısına göre tanımladıklarını, (2) iki dilli çocukların, 

tek dilli çocuklar ile karşılaştırıldığında, fotoğraftaki kişinin bakış açısına göre 

nesnelerin konumlarını daha sık tanımladıklarını göstermiştir. İkinci deneyin amacı, 

pragmatik ipuçların ve iki dilliliğin uzamsal bakış açısı almanın açık seviyesini nasıl 

etkilediğini araştırmaktır. Sonuçlar, nesnelerin konumunu fotoğrafta yer alan kişinin 

bakış açısından tanımlamaları istendiğinde (açık seviye), iki dilli çocukların eylem 

ipucu veya bakış-eylem ipucu mevcut olduğunda uzamsal bakış açısını daha doğru bir 

şekilde aldıklarını göstermiştir. Son olarak, üçüncü deney ikinci deneyle aynıydı, 

ancak bu sefer pragmatik ipuçları koşulu, çelişen pragmatik ipuçlarının uzamsal bakış 

açısı alma becerisini nasıl etkilediğini incelemek için, değiştirildi. Üçüncü deneyden 

elde edilen sonuçlar (1) bakış ve eylem pragmatik ipuçlarının çeliştiği koşulda, bakış 

ve eylem pragmatik ipuçlarının örtüştüğü koşula göre, çocukların uzamsal bakış 
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açısını daha doğru aldıklarını, (2) iki dilli çocukların bakış ve eylem ipuçlarının hem 

çeliştiği hem de örtüştüğü koşullarda tek dilli çocuklara göre uzamsal bakış açısını 

daha doğru aldıklarını, (3) tek dilli çocukların bakış ve eylem ipuçlarının hem çeliştiği 

hem de örtüştüğü koşullarda iki dilli çocuklara göre uzamsal bakış açısını daha hızlı 

aldıklarını göstermiştir. Ek olarak, ikinci ve üçüncü deneylerden elde edilen sonuçlar, 

8 yaşındaki çocukların 6 ve 7 yaşındaki çocuklara göre uzamsal bakış açısı almada 

daha başarılı olduklarını göstermiştir. Genel olarak,  tez boyunca yürütülen çalışmalar, 

pragmatik ipuçlarının ve iki dilliliğin çocuklarda bakış açısı alma becerisini hem açık 

hem de örtük seviyelerde etkileyen iki koşul olduğunu ortaya çıkarmıştır. Pragmatik 

ipuçlarının mevcut olduğu durumlarda (eylem ipucu, örtüşen bakış-eylem ipuçları, 

çelişik bakış-eylem ipuçları), iki dilli ve tek dilli çocukların bakış açısı alma 

becerilerinin farklılaştığını göstermiştir. Bu sonuçların olası açıklamaları, tez boyunca 

yürütülen çalışmaların sınırlılıkları ve gelecek çalışmalar için öneriler tartışılmıştır. 

Anahtar Kelimeler: uzamsal bakış açısı alma, pragmatik ipuçları, 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; Kovács, 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).  
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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 I 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.   
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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 
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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, 



5 

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 
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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 
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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 0º, 90º, 180º, or 270º. 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. 
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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 
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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-
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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 
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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 Kovács (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; Kovács, 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.  



14 

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. 

(Ateş & Küntay, 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 
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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 

Müller, 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 (Ateş & Küntay, 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 
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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 1: 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 
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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 Yaşar University, Turkey 

(February 09, 2021; No: 383) and was approved by the İzmir 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 Eylül Primary School and 

Fatih Sultan Mehmet Primary School) and one private school (İzmir 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 

 

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 

 

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.  

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 (monolingual 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, t(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, t(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 = 51. 

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 (F (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 (F(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 df1 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 left, 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) 

 

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, η2
p = .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 

 

 

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, η2
p = .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, η2
p = .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). 
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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; Kovács, 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 Eylül Primary School and 

Fatih Sultan Mehmet Primary School) and one private school (İzmir 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 

 

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 

 

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.  

Figure 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 Spatial 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.  
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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, t(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, t(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 of 0.923 (SE = 0.409) and kurtosis 

of -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 

of -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 (F(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 (F(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 df1 df2 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 (F (3, 192) = 64.791, 

p < .001, η2
p = .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 

 

 

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, η2
p = .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 a result 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, η2
p = .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, t(64) = -.734, p =.465 and gaze condition, 

t(64) = -1.243, p =.218. However, the difference between monolingual and bilingual 

children was statistically significant in action condition, t(64) = -3.500, p =.001, and 

in gaze-action condition, t(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 II 

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 df2 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 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 (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, η2
p = .022) and bilingualism (F 

(1, 60) = 0.838, p = .364, η2
p = .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, η2
p 

= .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 
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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 III 

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  df1 df2 Sig. 

   .878  2 63 .421 
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4.10. Main Analyses III 

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 ability was 

statistically significant, F (2, 65) = 8.994, p < .001, η2
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 η2
p 

Between Groups .686 2 .343 8.994 .000 .222 

Within Groups 2.404 63 .038    

Total 3.090 65     

 

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. 



56 

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; 

Kovács, 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 Eylül Primary School and 

Fatih Sultan Mehmet Primary School) and one private school (İzmir 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 

 

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 

 

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, t(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, t(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, η2
p = .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 
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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, η2
p = .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). 

 

Figure 5. 4. Mean Correct Responses for Monolingual Children and Bilingual 

Children in Experiment 3. Error bars show ±2 Standard Errors. 

As a result 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 
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significant (F (1, 98) = .616, p = .434, η2
p = .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).   

 

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 II 

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, η2
p = .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, η2
p 

= .018), and the interaction between language group and pragmatic cues on reaction 

time was not statistically significant (F (1, 98) = 0.283, p = .596, η2
p = .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 

 

 

Figure 5. 6. Mean Reaction Time for Monolingual and Bilingual Children. Error bars 

show ±2 Standard Errors.  
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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 III 

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 8-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  df1 df2 Sig. 

   .878  2 63 .421 

5.11. Main Analyses III 

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, η2
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 η2
p 

Between Groups 1.297 2 .649 4.350 .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; 

Kovács, 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; 

Kovács, 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’ 
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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 I 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 I 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 I 

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 
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APPENDIX B 

Personal Information Form 
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APPENDIX C 

 Language Background Questionnaire 
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APPENDIX D 

Peabody Picture Vocabulary Test 

8 yaş öncesi için yönerge: “Seninle bir çalışma yapacağız. Bu karttaki bütün resimlere 

bak (Her birini göstererek). Şimdi sana bir sözcük söyleyeceğim ve senin bu sözcüğe 

ait olan resme parmağını koymanı istiyorum. Hadi deneyelim. Parmağını “Kedi” resmi 

üzerine koy. Aferin, şimdi sana başka resimler göstereceğim. Her defasında bir sözcük 

söyleyeceğim, sen bana resmi bulacaksın. Bir süre sonra belki bazı sözcüklerin 

resimlerinin hangisi olduğundan emin olmayabilirsin, ancak ben senden tüm resimlere 

bakarak doğru olduğunu düşündüğün birini seçmeni istiyorum. Şimdi başlayalım. 

Bana “Kalemi” parmağınla göster. 

8 yaş ve üstü çocuklar için yönerge: Sana bazı resimler göstermek istiyorum. Bak, 

bu kartta dört resim var, her birisi numaralanmış. (numarayı göstererek). Ben sana bir 

sözcük söyleyeceğim, daha sonra senin bana bu sözcüğü en iyi açıklayan resmi 

göstermeni isteyeceğim. Hadi bir tane deneyelim. Bana “Kalem” sözcüğünü en iyi 

tanımlayan resmi göster. 
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APPENDIX E 

Photographs Used in Experiment 1 
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APPENDIX F 

Photographs Used in Experiment 2 

   

  

  

  



104 

  

  

  

  



105 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



106 

APPENDIX G 

Photographs Used in Experiment 3 
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