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ABSTRACT

As of the 60s, Istanbul’s neighborhoods started to take their form with the emergence of
settlements due to rapid migration in 50s. The population in the city center did increase, and
in this way, so did it disperse to the city’s outskirts. Around 2010, Istanbul initiated urban
development and, the neighborhood affected by the wave of urban development started in

the center of Istanbul.

Nisantepe Neighborhood’s urban morphology has been informally formed, neglected
by government’s mental decisions [1]. Thus, due to the low level of social and economic
values, socially disadvantaged groups of people started to build their own houses informally
without any license or permission. These informal settlements (gecekondu) mostly consist of
local people, Romans, starting from 1980s when urbanization started [2]. Not only did the
government built public housing in the neighborhood with the cooperation of TOKI and
capital investments, but also private educational buildings by 2010s started to emerge so that

the land value has been increased.

Within the scope of this thesis, it is claimed that the children who grow up and go to
school in such a diversly unattached settlement, which can be considered as the periphery of
Istanbul, tend to be cognitively affected by the physically and socially tense environment.
Since children have their own perceptual processes affected not only by social parameters
considering their parents, friends, teachers, but also physical parameters considering the

urban and environmental conditions around them. Though, it is supported through the



literature that the developmental stages of perception in children have an impact on shaping

their future and individual behavior [3].

In this framework, this study aims to analyze the perceptual processes of middle
school students particularly 13-year-olds going to the schools located in Nisantepe
Neighborhood, about their school environments by comparing the perceptual and syntactic
data of two different types of school environments: a private school and a governmental
public school. The study is based on three datasets; the data of the spatial configuration of
the schools are revealed through cognitive mapping based on the students’ drawings, and the
demographic data is collected through surveys filled in by the parents of the students. The
research focuses more onto the physical and social characteristics considering the

environments of the schools.

Within this context, the research question asks how the children, who are going to
school in Nisantepe neighborhood, perceive their school environments and how the cognitive
dataset obtained through cognitive mapping sessions correlates with demographic and
syntactic variables. The study hypothesizes that the cognitive mappings created by children
which were evaluated in accordance with Lynch’s image parameters would have correlation
with the demographic variables obtained in surveys and Space Syntax analysis. The mixture
of land uses in the neighborhood seems to be fertile for the case study area in the research,
and it would be significant to see the relationship between students at a private school and

their school environment, Nigantepe neighborhood.

The study is conducted in two middle schools located in Nisantepe; one is a private

school and the other one is a public school. Through data collections, parents and students
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are given a hardcopy of a Google Document Survey which were prepared online to the
Students of 7! Grade (13-year-old children) were requested to draw a drawing with the title
of “draw your school and its environment” and it was also noted that it may include some
marks/notes regarding their own emotions and thoughts on an A4 paper which would
approximately take 15-20 minutes. Then, they were supposed to give them back to the
teachers. The surveys were expected to be given to the Art/Drawing Course teachers or
responsible classroom teachers in the scope of their homework. In the following step the
surveys were evaluated through SPSS analysis and the drawings were evaluated according
to Lynch’s image parameters and the spatial configurations of the schools will be evaluated
through Space Syntax method. The research is expected to contribute to accordance with
achieving better planned, designed, and integrated school environments within the urban

context of the city.
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OZETCE

Istanbul'un mahalleleri, 601 yillardan itibaren, 50'li yillarda hizli gd¢ nedeniyle yeni
yerlesim yerlerinin ortaya ¢ikmasiyla yeni bir kentsel form olusmaya basladi. istanbul’un
kent merkezinde niifus artmis, bu sekilde sehrin dis mahallelerine dagilmistir. 2010 yili
itibariyle ise Istanbul’da baslayan kentsel yenileme projeleri, yalnizca istanbul’un merkezini

degil, ¢cepere yayilan ve tiim mahalleleri etkileyen yeni bir mofolojik degisim siireci baslatti.

Nisantepe Mahallesi 6zelinde ise, mahallenin resmi olmayan bir sekilde insa edildigi
ve agirlikli olarak enformel konu dokusunun yer aldigi bir kentsel forma sahip oldugu
belirtilebilir [1]. Mahallenin olusum siirecine bakildiginda, mahallede agirlikli olarak, alt
sosyoekonomik gruptan gelen bireylerin ve topluluklarin yasamakta oldugu, toplumun
dezavantajli gruplarindan olan bireylerin, herhangi bir ruhsat veya izin olmaksizin, gayri
resmi olarak kendi evlerini insa ettigi bir cevrede yasadig ifade edilebilri. Bu gayri resmi
yerlesimler (gecekondu) cogunlukla yerel halktan olan Roman asilli bireylerden
olusmaktadir ve 1980’lerde baslayan yeni kentlesme hareketleri doneminde bolgeye
yerlestikleri bilinmektedir. Nisantepe Mahallesinde, devletin, TOKI isbirligi ve sermaye
yatirimlartyla gelisen konutlarin yani sira, 2010'lu yillarla birlikte 6zel egitim binalar1 da
ortaya ¢ikmaya baslamis olup, ve arsa degerinin bu yatirimlar sebebiyle yiikseldigi fark

edilmektedir.

Bu tez kapsaminda, biri devlet okulu, digeri ise 6zel okulda okul olmak iizere
Nisantepe Mahallesi’nde yer almakta olan iki farkli okulda okuyan, devlet okuluna devam

eden cocuklarin Nisantepe Mahallesi’nin enformel konut dokusunda yasadigi, 6zel okula
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devam eden ¢ocuklarin ise Nisantepe’de yer alan korunakli konut sitelerinde veya
Cekmekoy’de formel konut dokusunda yasadig: iki farkli ¢ocuk grubunun okul ¢evresine
iliskin algisal siiregleri degerlendirilmektedir. Bu tiir birbirinden bagimsiz yerlesim
yerlerinde biiyiiyilip okula giden cocuklarin, fiziksel ve sosyal olarak gergin sayilabilecek
cevrelerden biligsel olarak etkilenme egiliminde olduklar1 tez ¢alismasinin Ongoriileri
arasindadir. Nitekim cocuklarin kendi algilama siirecleri, anne-babalari, arkadaslari,
Ogretmenleri gibi sosyal parametrelerin yani sira, fiziksel ¢evrelerine ait kentsel ve ¢evresel
kosullar ve parametrelerden de etkilenmektedir. Bununla birlikte, c¢ocuklarda algisal
stireclerin ve gelisimsel donemlerinin, onlarin geleceklerini ve bireysel davranislarim

sekillendirmede etkili oldugu literatiir arsastirmalarinda da desteklenen konnular arasindadir
[3].

Bu c¢er¢evede bu ¢alisma, iki farkli okul ortamina ait: bir 6zel okul ve bir devlet devlet
okulunda okuyan ¢ocuklarin algisal siire¢lerine iligkin veriler ile mekan dizimi verilerinin
karsilagtirarak, Nisantepe Mahallesi'nde bulunan okullara giden 13 yas grubundan olan
7.smif ortaokul 6grencilerinin okul ve yakingevresine iliskin algisal siireglerini incelemeyi
amaglamaktadir. Calisma, ti¢ veri setine dayanmaktadir; okullarin mekansal yapilanmasina
iliskin veriler, 6grencilerin ¢izimlerine dayal: biligsel haritalama yoluyla ortaya ¢ikarilmakta
olup demografik veriler, O6grenci velileri tarafindan doldurulan anketler araciligiyla
toplanmaktadir. Arastirma, okullarin bulundugu yakin ¢evreleri dikkate alinarak, ¢evrenin

agirlikli olarak fiziksel ve sosyal 6zelliklerine odaklanmaktadir.

Bu baglamda arastirma sorusu, Nisantepe mahallesinde okuyan g¢ocuklarin okul

ortamin1 nasil algiladiklarim1 ve biligsel haritalama yoluyla elde edilen veri setinin
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demografik ve sentaktik degiskenlerle nasil iliskili oldugunu sorgulamaktadir. Calisma,
Piaget'nin biligsel alan parametrelerine bagli olarak, ¢ocuklar tarafindan olusturulan bilissel
haritalamalarin, anketlerde ve mekan dizimi analizinde elde edilen demografik degiskenlerle
arasinda kurulan korelasyonlar araciligiyla incelenmektedir. Mahalledeki arazi
kullanimlarinin heterojen yapisi, arastirmanin 6rnek vaka calismasi i¢in verimli bir saha
niteligindedir. Bu baglamda, fakli biri devlet okulu, digeri ise 6zel okul olarak secilen iki
farkl fiziksel cevrede egitim goren cocuklarin okul cevrelerine iligkin algilarin1 6lgmenin,

gelecek arastirmalara katki saglayacag diisiiniilmektedir.

Calisma, yukarida belirtildigi {izere, Nisantepe Mahallesi’'nde yer alan iki farkl
ortaokulda yiiriitiilmiis olup, Veri toplama yoluyla, velilere ve 6grencilere ¢evrimigi olarak
hazirlanan Google Dokiiman Anketi'nin basili bir kopyast 7. Smif Ogrencilerine (13
yasindaki ¢ocuklar) verilmistir. Ogrencilerden, “okulunu ve bulundugu cevreyi ¢iz” baslhikl
bir soru sorulmus olup, bir A4 kagida yaklagik 15-20 dakika sure boyunca ¢izim yapmalart
istenmistir. Ogrencilere, cizimlerine, kendi duygu ve diisiinceleriyle ilgili notlar/isaretler
ekleyebilecekleri belirtilmistir. Calismalarini tamamlayan 6grenciler, kendilerine teslim
edilen anket formlariyla birlikte, ¢izim ¢aligmalarini 6gretmenlerine teslim etmislerdir. Okul
ve ¢evresine iliskin algisal parametreler, Lynch’in mge/imaj parametrelerine dayanilarak,

ogrencilerin ortaya koydugu ¢alismalardan elde edilmistir.

Calismanin diger veri setini ise, iki farklt okulun sentaktik parametreleri
olusturmustur. Okullarin mekansal konfigiirasyonlarina iliskin hazirlanan erisilebilirlik
(accessibility) ve esgoriis (isovist) graflari araciligiyla her okulun dizimsel veri setleri ortaya

konmustur. Calismanin analiz asamasinda ise, bilissel haritalardan elde edilen frekanslar ile



mekansal dizim analizleri sonucunda elde edilen sentaktik frekanslar arasinda bagintilar
kurulmustur. Arastirmanin, kentsel baglaminda daha iyi planlanmis, tasarlanmis ve

biitlinlesik egitim mekanlarinin elde edilmesine katki saglamasi beklenmektedir.
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CHAPTER |
INTRODUCTION

1.1 The Scope of Study

Human perception in general has been discussed in the literature on psychology. One of the
prominent psychologists Piaget [4], argues that perception has a relation with intelligence
and knowledge. On the other hand, Carbon [5] discussed human perception with the illusion
of images which has a connection with comprehension. Experiences regarding human
perception have been observed with tactile sensory and objects [6, 7] as well as preferences
in terms of tastes whether they can be subjective or objective [8, 9]. Scientifically, it is
emphasized in studies which showed the infrasonic and ultrasonic ranges whether humans
can perceive or not [5, 10]. Further topics about the illusions that experimented for the
perception have been suggested in the studies with their own methods [4, 11].

Children’s perception has been acknowledged to be the main core of human
perception which is the starting point of understanding the world [12, 13]. The theory of
human behavior and environment has discussed that there are various factors which affect
children’s behavior as well as the broader information concerning the relationships between
behavioral and environmental variables since they affect the development of a child [12].
Studies argued the school environment and classroom environment with an observation of a
classroom, and it is discussed whether the observer’s environment perception is objective or
not [12]. Children between the age of 4-17 have been mentioned in the studies of children’s
environment related to places that they prefer to spend their own time [14]. Schools in
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Istanbul in different settings have been studied particularly in the outskirt of the city of
Istanbul which covers the socioeconomic status of the children’s living environment
correlated with their school [3]. Therefore, the study aims to be a useful source and to
contribute the literature in the studies of children’s perception of the school and its
environment as it will also demonstrate an investigational and analytical approach to
examining the spatial configuration of the school and its environment, it might help the future

designers have a vision for better-planned school environments.

1.2 The Aim of Study

The study hypothesizes that the cognitive maps created by children which are evaluated in
accordance with Lynch’s image parameters would have a correlation with the demographic
variables obtained in surveys and Space Syntax analysis. The mixture of land uses in the
neighborhood seems to be fertile for the case study area in the research, and it would be
significant to see the relationship between students and their school environment. The case
study was conducted in two schools in Nisantepe; one is a governmental school named
Nisantepe Middle School and the other is a private middle school named Derya Oncii Middle
School. The research question asks how children perceive their school environment and how
the dataset obtained through cognitive mapping correlates with demographical and syntactic
variables considering the accessibility and isovist parameters of the school environment.
The aim of the study is:
e to analyze the perceptual processes of middle school particularly 7" Grade students (13-
year-old) about their school environments by observing their cognitive data and analyzing
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the physical characteristics of their school environments related to the socioeconomic
conditions of the students,

e to analyze the spatial configuration of the school building with its garden through
cognitive mapping drawn by students,

¢ to focus more on how the school environment is perceived and Nisantepe Neighborhood
is determined as the case study environment of the research,

e to examine correlations between two quantitative datasets regarding the cognitive data
and the syntactic data of the school environments.

Through the results revealed, it is investigated whether the outcomes of the study may

contribute to the social sustainability of Nisantepe Neighborhood in accordance with

achieving better planned, designed, and integrated school environments with the urban

context of the city.

1.3 The Method of Study

Through data collection, parents and students are given an Online/Printed Google Document
Survey to be filled. The parents answered the questions in the survey regarding their socio-
economic situation such as the neighborhoods that the families are currently living in, house
types, etc. they live in. Furthermore, since this research is based on voluntary participation,
the consent of the parents regarding the participation of their children to participate was taken
in advance. Students in 7" Grade (13-year-old children) were requested to draw on an A4
size of paper with the question asking them to “draw your school and its environment” which

approximately took 15-20 minutes of them. The surveys were expected to be given to the Art
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or Drawing Course teachers (if there is no such course it can be directly given to the parents)
within the scope of their homework.

The data was collected from both the students of 7" Grade and their parents. The method
of reaching the participants is conducting an online or offline survey in line with the official
decisions by the Ministry of Health due to the pandemic. Students did not make any extra
physical effort during the research. During the study, no dialogue was established with the
students to not cause any change in their cognitive and emotional moods. Therefore, the case
study did not affect their physical, emotional, and cognitive status. The participants were
informed by the school management and teachers before the survey. In addition, the survey
form was filled out by the child’s parents first. Since cognitive mapping was conducted with
the children who let their children participate in the study, children were also informed about
the study through their parents. This research was based on the voluntary participation of the
children and was documented through an approval consent form that was filled out by the
parents. It was assumed that students would gain awareness about their schools and their
nearby environment through this study. In addition, this case study can be considered a useful
study process for students, as the students participating in the research participate in a creative
study and thus can express themselves. After participation in the survey, there was no need
for feedback since there was no confidential information to be kept from parents and children.

The methodology of the research was consisted of three stages:

1. First, it was started by the evaluation of the surveys using various types of charts through
descriptive analyses. Besides, the cognitive frequencies revealed by cognitive maps were
taken into consideration as the dependent variables of the study and these were used in

the regression correlations. Thus, dependent variables are comprised of gender, number
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of siblings, education level of parents, the distance between child’s house and school,
house type, number of rooms, balcony, room, child’s own balcony, location of the
student’s classroom, transportation, sitting location in class, short break location, short
break activities, short break friends, long break location, long break activities, long break
friends. Independent variables, on the other hand, are comprised of-syntactic parameters
of the two school environments separately: the values of integration, visibility, and
connectivity.

2. Second, it was continued by the evaluation of the spatial configurations of the school
using space syntax method, analyzing syntactic parameters regarding the accessibility
and the isovist parameters of the school environments.

3. Lastly, all outputs were collected for the correlations of the dataset obtained from
cognitive map drawings with the syntactic and demographic analysis.

Since this research is based on a comparative analysis, the correlations between datasets

obtained from cognitive mappings, syntactic and demographic analysis were analyzed for

significant correlations in the probability level of 0.05 (p<0.05).



CHAPTER II
CHILDREN’S SPATIAL PERCEPTION PROCESS

This section explains the subtopic of children’s spatial perception process starting with the
definition of perception first in how humans perceive followed by the children about how
they perceive. Second, the theories on children’s spatial perception put forward by prominent
scholars such as Jean Piaget and Urie Bronfenbrenner are discussed. Third, this section
discusses the child and developmental stages considering their psycho-social, emotional,
social, and cognitive developments. Fourth, children’s spatial perception is discussed with

the children’s spatial representation development.

2.1 Definition of Perception

This section describes the definition of perception with the following related questions about
how humans perceive. It is more into the general human’s perception of the world with
common sense in every age group. The literature review topic regarding perception is as
follows:

e Gestaltian approach in perception

e Transactional approach in perception

e Ecological approach in perception

e Cultural approach in perception and lastly as a recent topic,

e Neuroscientific approach in perception using technological advancement will be

discussed.



However, the following question is about how children perceive. Since the inner world
of children is different from adult’s, it seems to be vital to categorize every age group within

the children as it changes along the development stages as well as the perception.

How Do Humans Perceive?

Human perception has been discussed among psychologists and architects, particularly in the
perception of space and nature. Various types of approaches in perception are categorized
and discussed below according to the authors as follows: (1) Gestaltian Approach, (2)
Transactional Approach, (3) Ecological Approach, (4) Cultural Approach, and (5)

Neuroscientific Approach.

2.2 Perception Theories

The studies of perception theories vary in terms of approaches. In this section, five different
approaches in perception put forward by the scholars and psychologists who worked on

specific topics are demonstrated through the chapters below.

2.2.1 Gestaltian Approach in Perception

One of the pioneer scholars of psychology, Kohler [15] contributed to the Gestaltian
approach and developed the theory of insight learning through the experiment with apes.
Since there is a similarity in features psychologically to humans’, apes can experience a flash

of insight as much as humans do. In the study of Carbon [5], he discussed the human



perception topic with visual illusions such as Gestalt-based images that can assist to
comprehend the magic of perception. He, then asserted that illusions are parts of our lives
which can Kill time and they are solely created to intrigue people’s attention with playful
illusions. The argument continues with the importance of illusions in the perceptual system
that in fact, we can interpret quickly and intuitively, while we face them in everyday culture.
Human perception, illusion, eyewitness, percepts, proof, factual knowledge than having
perceived of. The link between perception and physical reality is strong for the visual sense
trying to touch to analyze haptically. Touch seems to be a more convincing perceptual
experience in terms of physical proof [6]. Our perception is mostly very reliable and objective
[7]. The perception toward objects is different, some may think that the world is flat, and
others think that it is spherical [16].

Even if we have access to given information from the environmental world, it would be
an illusion to think of “objective perception” of it- differences in perception across different
individuals seem to be obvious: this is one reason for different people, the perceptual having
different tastes, but it is even more extreme: even within a lifetime of one person, the
perceptual qualities and quantities which we can process change [5]. Objective perception is
impossible, it is an illusion since there is a cycle of preferences [8], and changes in tastes [9].
Gestalt concept, “physical perception” and “constructed perception” are not a depiction of
physical reality, but is constructed by top-down processes based on the guess heuristic as a

kind of hypothesis testing or problem-solving [11].



2.2.2 Transactional Approach in Perception

In the transactional approach, Pallasmaa [17], describes all the sense-related qualities with
the details of materials and experience related to interior space with the sense of sound, smell,
sight, touch, taste, and movement of the body. He suggested the relationship between
construction and body. As the body moves around the space touching the materials, muscles
execute the movement subsequently. This experience is fully unified as sensory experiences
which create memories of the interior architecturally. It is essentially perception based on
experiences.

The transactional approach in perception refers to the idea that perception is a
dynamic interaction between the perceiver and the environment, where both influence and
shape each other. This approach views perception as a transaction between the individual and
the environment, rather than a passive reception of information [18]. The perceiver actively
seeks information, and the environment provides it, and the interaction between the two
perceptions [19].

This approach emphasizes the active role of the perceiver in shaping their experience
of the world [20], and recognizes the influence of contextual factors, such as the perceiver’s
past experiences, expectations, goals, and motivations, on perception [21]. The transactional
approach also recognizes that perception can vary from person to person, and that there can
be multiple realities, as perception is not solely a reflection of the objective physical world,

but also depends on the perceiver’s interpretation of it [22].



2.2.3 Ecological Approach in Perception

When reviewing the ecological approach in perception studies, Gibson (1966) asserted that
there are various factors in how humans perceive. In his studies, detailed information
regarding the five senses of attention: smelling, listening, looking, touching, and tasting are
coined in a way that each different sensory organ of humans particularly described in how
they work on specific occasions to receive the information. In the light of perception,
psychologists have studied the common point of how perception can emerge in the mind [4,
23]. Gibson [23] pointed out that everyone’s perception is reflected by their environment
with their own memory of exposure. Gibson has developed an ecological approach which is
regarded as a revolution in psychology. Even though the main approach is mainly the analysis
of environment, it turns out that it also relates to the view of person-environment which
involves significantly with epistemology and psychology, particularly it advanced the studies
of environment-behavior and environmental design [24]. Gibson [22] put forward the
importance of the ecological optics with the analysis of interactions between environmental
surface layout and light in such environment brighten up and filled with reflected light on
surface resulted ambient optic array, so that it provides information regarding the
environment for the perceiver [24].

On the other hand, regarding the environment and behavior studies, the ecological
approach has various implications for perception within the framework describing the
environment and it has two different tendencies between the individual and environment
related to the theories of perception [24]. This approach emphasizes the role of the

environment and the organism’s interaction with it in shaping perception. This approach
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argues that perception should be understood in terms of the information available in the
environment and the observer’s adaptive response to that information [22]. Gibson viewed
the organism as an active part of its environment, perpetually receiving information through
its sensory channels. He introduced the concept of “affordances” which are the potential
actions that the environment offers to the observer [23].

The ecological approach also underlines the importance of direct perception, which
pertains to the idea that perception is instant and direct, rather than being mediated by mental
processes or unconscious deductions [22]. This point of view emphasizes the physical
information in the environment that is directly available to the observer, rather than indirect
or symbolic representations [21].

In addition to Gibson’s studies, he highlighted three determinant factors of perception
for how much it depends on organs, growth, or experience of the individual. In this case,
Gibson [23] discussed the mechanisms of perception between acquired (learnt) and innate
(genetic) which have factors of development types: growth and maturation.

It is observed that the ecological approach applied to the environment for children
successfully showed the tendencies of children’s activity but indeed it also applies for the
individuals who utilize the environment (Figure 1). Ecological approach in terms of
implications for the future has great extent to assist the environmental behavior study for the
fact that it has inclusive approach in both perception and cognition which evidently related
to environmental information.

Ittelson [25] discussed the urban experience related to environmental perception within
the context of the change in the city itself. However, he also added that the concept of

perception within the environmental perception does not merely depend on the interpersonal,
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physical, cultural, and environmental aspects, but also depends on the status of the individual

such as actions, needs, cognitive processes, motives, and so forth.

2.2.4 Cultural Approach in Perception

As for the cultural approach in perception, Rapoport [26] asserts that the built environment
is shaped according to the human’s social status individually. Human behavior hence
provides a clue to the process of finding solutions for the environmental conditions in
particular settings. Rapoport pointed out that stimulus obtained from the environment has
vital impact on the perception. Thus, he claims that cultural components should be associated
with perception. In fact, behavior patterns that created by individuals who have common
culture, asserted to have effect on perception that to adapt the living environment they make
changes and regulations [3].

Rapoport [27] , emphasized the terms of homogeneity and cultural landscapes in a way
that such homogeneity, residential areas shaped by people’s cultural knowledge need to be
developed so that the area could have clearer character and meaning in terms of human
behavior and personalization, especially in heterogeneous areas which are in opposition. The
case of character is not merely about individuals but rather groups. In addition to that, cultural
landscapes are defined as the garden of residential areas.

In the study of Rapoport [28], the process of evaluation judges the character of areas, and
groups of people were observed in slums in the US by evaluating the use of materials such
as the originality (fake plastic coating brick patterns). Even though slums are greatly

improved now, they are still stigmatized as “bad” areas. We can put forward that the study
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has shown how materials used in houses can be stereotyped. In other words, classifying the
group identity can be based on materials in the living environment. On the other hand,
Rapoport [26], inferred the meaning of space by pointing out the important aspect of the
environment: space. He mentioned that space is beyond the three-dimensional physical space
so that it contains many contexts which deal with spaces related to the fundamental design
of space. He then mentioned a conceptual map based on Sonnenfeld (Figure 1) regarding the

spatial environment categorization in order from the outer section.

Geographical environment

Operational environment

Perceptua environment

Behavioral
environment

Figure 1: Human Environmental Types (Sonnenfeld, 1972)

2.2.5 Neuroscientific Approach in Perception

In the study of the neuroscientific approach in perception, Spence [29] put forward
multisensory experiences. He discussed the importance of architectural design practice which
has a vital connection with the role of the human senses. A space that humans perceive is

regarding atmospheric interactions or cross-modal environmental attributes such as lighting,
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color emotion and thermal comfort, and between sound and the perceived public areas [29,
30]. In other words, cross-modal correspondences with the multisensory integration in the
human body. The study of Manav et al. [30] conveyed information regarding space
perception depending on color emotion. This experimental research is conducted in the
research statistically and the results showed that a light-yellow room has a more “stimulating”
impression than a light blue room while the average responses were commonly on the
“intimate” impression. The recent studies of cognitive neuroscience grow with the
multisensory perception or experiences to enhance the development of built environments
and urban spaces that can do a better job of encouraging our social, cognitive, and emotional
well-being [29, 31]. Therefore, the design purpose is not only based on appearance but also
on experience.

Recent studies still try to approach the relationship between architectural spaces and
human emotions by focusing on the geometrical aspects. The studies that were conducted by
technological advancements of psychological sensors such as VR (Virtual Reality), ET (eye-
tracking) devices, GSR (Galvanic Skin Response), and EEG (Electroencephalography) to
measure the outcomes through both qualitative and quantitative data through architectural
spaces to be experienced in virtual environments [32-34].

Shemesh & Grobman [34] studied the human perception on space through exploring
reaction towards different kind of geometries of spaces with participants consisted of experts
(designers) and non-experts (non-designers). The study illustrates the development of
neuroscience in a way that architectural space has connection with human feelings. It is
conducted in a 3D virtual environment using VR in the first stage and on the second stage

other measuring devices utilized, such as eye tracker device, EEG (measures the electrical

14



activity of brain), and EEM (emotional engagement measurements). To conduct the
experiment, four distinct types of virtual environments were built, such as the regular
symmetrical space, rounded space with dome, sharped space, and curvy smooth space. The
results showed the liking score of non-experts have no preference towards symmetrical
spaces but more towards curvy spaces while experts have interests towards sharped spaces.
The initial assumption contradicted the results, since it was hypothesized that non-experts
would feel pleasant in a familiar space (regular square symmetrical space). Neuroscientific
studies, thus, have potential to contribute to architectural design awareness towards users
optimally [33].

In recent studies, Shemesh et al. [32], applied the same methodology to the study
using measurements devices such as VR, EEG, and GSR (galvanic skin response) devices.
However, the VR environments are distinct from the previous studies. In this study
environments are rather more detailed: have various types of space such as protrusion and
curvature spaces are used with different proportions and scales. In general, the study has a
relation between human emotions and architectural spaces in the hope to flourish
architectural design and neurosciences into the experimental sciences of neuro-architecture
field.

Human perception, even if it might seem simple from the outside, has indeed much
more complicated notions. Piaget [4] conveyed that perception sometimes can be problematic
while integrating with intelligence. Since the perception might have come from the
experience of ourselves that is embedded in our knowledge. Knowledge in this case has been
processed within structures which are figurative for instance in perceptions and, consequently

operative, the structures of operations or actions. As an essential figurative knowledge which
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has been in discussion of configuration in the scientific disciplines, geometry plays a primary

role [4].

2.3 How Do Children Perceive?

Children’s characteristics and behaviors are related to the fundamental ground of human
behavior and environment: children’s behavior, environmental influences of parents, peers,
school, and culture. The environment was considered exclusively in interpersonal and social
terms. In recent years, researchers such as Hebb, Hunt, Fiske and Maddi, and others have
conducted studies that have made aware of the impact of environmental factors and
distractions on child development. This has led to a more comprehensive understanding of
the relationship between environmental and behavioral variables and their influence on the
developmental process of children [12].

The study of behavior is commonly based on the child due to the importance of the
development stage at the time which affect the perception toward the outside world. The
study of Barnikis [35] aims to (1) explore how children perceive as they experience two
different settings of learning environments, and (2) through this research data, to set up
children as a qualified expert regarding their lived experiences. Barnikis [35] argued that the
questions related to the learning environments of children are still open-ended because the
issue of power imbalances comes around within the classroom. The power imbalance issues
were explored through children’s pedagogical practice, descriptions of space, and decision-
making that has an impact on their curriculum. By recognizing children as capable social

agents, educators have the potential to challenge the conventional view of children as
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helpless, reliant, and inexperienced. This shift in perspective can lead to a society that
acknowledges not only the beneficial influence that adults can have on children but also the
positive impact that children can have on adults, educational practices, and society as a
whole. Such a society would value children as important and engaged members of the

present, rather than solely as future citizens [35].

2.3.1 Jean Piaget’s Approach on the Psychology of Intelligence

Piaget [36] suggests that the psychology of thought must start from the point of nature of
intelligence considering it both ways as logical and biological. In every human response, it
is essential to deem whether it is an act as a response internalized as thought or an act as a
response towards the outside world, which shapes by adaptation or re-adaptation. Piaget
mentioned intelligence and perception that he described perception as the knowledge that we
have about objects or their movements that we see directly while intelligence is the
knowledge acquired from the deviation of objects in terms of the increase in spatio-temporal
distances in which the distance between subject and object. In the following section, Piaget’s

study will be mentioned regarding child development.

2.3.2 Urie Bronfenbrenner’s Approach on Human Development

Bronfenbrenner mainly studied human development within the relationship between families
and society which has a connection to child development. Bronfenbrenner [37] criticized

psychological research conducted in artificial settings. Though, his aim is to study children’s
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natural behaviors. Bronfenbrenner [38] contributed to creating a new study field in human
development, he then combined all the professions such as psychologists, sociologists,
anthropologists, etc. to make a connection altogether [39]. All this connection relates to the
study of Bronfenbrenner’s “Ecological Models of Human Development”, he emphasized the
importance of the ecological models in terms of environments as contexts of development as

follows: microsystems, mesosystems, exosystems, macrosystems, chronosystems.

Microsystems: A pattern of activities regarding with interpersonal relations and social roles
that are experienced by the developing person in a setting of face-to-face with social,
physical, and symbolic features within a complex activity in and interaction with the
immediate environment [38].

Mesosystems: Systems of a developing person consist of processes and linkages that happen
in two or more settings (e.g., relations between school and workplace, home and school, etc.).
Specifically, it is a system of microsystems [38].

Exosystems: Systems consisting of two or more settings that do not contain the developing
person’s lives, however, which indirectly influence the developing person (e.g., for a child
the relationship between the parent’s workplace and the home; for a parent the relation
between the neighborhood peer group and school), [38].

Macrosystems: Systems that consist of all types of subsystems, particular belief systems,
customs, material resources, lifestyles, bodies of knowledge, hazards, life course options, and

opportunity structures that cover every aspect of these more extensive systems [38].
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Chronosystems: Systems that consist of change in time not only human characteristics but
also surroundings of human’s living area such as socioeconomic status, family structure,

location of residence, employment, etc. [38].

2.4 Cognition and Cognitive Mapping

The sensorial information we get from milieu becomes a part of our perceptive and in time,
with the new experiences in the same milieu, we recall the information all over again. This
information is saved in our memory to be used on various occasions. In other words, we
become more acknowledged and more aware of the milieu as well as have more knowledge
that in our remembering. Therefore, the spaces would be more familiar in time which pass
through the information processing due to our cognition that is saved and recollected in our
memory. Information processing involves coding and sorting according to the categories in
accordance with our personality and past experiences. The information about the milieu is
stored in our minds and remembered. We can reminisce the information about the milieu that
we have in our mind by decoding the information while we travel or describe the milieu to
other people. All these psychological information processing activities allow gathering of
various imageries, cognitive mappings and information related to the milieu [3, 40].

Studies regarding the cognitive mapping concepts have been explored by the
experiment with rats conducted in a labyrinth to achieve food box reward. The outcome gave
the concept in how human receive the information, how they build sort of mapping with
system and schema in their minds [41]. On the other hand, some studies also show that

cognitive mapping is used as and structure of thinking in our minds as problem solving
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method [42]. Using cognitive mapping has several steps to be done in the right way: starting
with note taking as well as questioning every aspect of the problems to be solved and then
understanding the data collected. Within the structure of all the data, it is possible to get
insights from the analysis of maps and thus, potential actions plan can be also provided

through cognitive mapping method.

2.4.1 Piaget’s Theory of Cognition

Piaget identifies himself as an epistemologist and is interested in the structure of human
psychology in how it changes in time, especially the history of scientific information [43].
He asserted that the focal point of the study can be found clearly in child development. During
the initial stages of his work, the individual concentrated on the relationship between parts
and wholes, examining the organization of these connections and the equilibrium between
them, much like the Gestalt theorists. While he appreciated the structuralism promoted by
Gestalt theorists, he also expressed dissatisfaction with their failure to address
transformation, innovation, and growth [44].

Piaget also places a significant emphasis on the concept of “intelligence”. He suggests
that intelligence is not solely derived from either internal or external factors, but rather
emerges from the interaction between physical actions, objects, and human elements in the
environment [43]. In Piaget’s view intelligence involves the adaptation of the individual to
their surroundings [45]. He defines intelligence as the capacity for action, which is separate
from perception but is constantly evolving and enriched through the developmental process

[45]. Piaget also asserts that, although perceptual activity in children is less stable and
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dependent, they learn to correct distortions and overcome illusions as their intelligence

develops.

2.4.2 Cognitive Mapping

In the psychology of Piaget’s approach towards the child, as other psychologists portrayed,
the child is an active and curious creature that endeavors to create a balance between his/her
inner world and the outer world surrounding rather than being a passive [46, 47]. Human
cognition is related to the environment where it takes place to experience surrounding
material. Thus, the image shaped in the mind forms into meaning in accordance with
experience at the time. Everyday life has vital connections in this sense that the process of
making sense in terms of material comes from behavior that happens within that surrounding
so that the people’s social universe shaped by the image which presented by places become
a single segment along with social space [48].

Humans create meanings with the process of scanning material setting. Essentially, the
material setting, the manmade built environment as opposed the naturally built environment
produced by nature correspond to the resultant of the objectification of social person who
could modify natural substance into material objects and invest the objects with meaning
[48]. In this case the social pattern of humans affects the way they look at the material during
the event within the environment.

In social interaction, people tend to talk and reflect on material objects and talk about
them in such a way that they finally behave as if they were things aside from their own

individual actions [48]. Duncan [49] pointed out that, men name things, relationships, and
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events by creating symbols in communication so they could act together. Hence, in
accordance with this manner, human name relationship to shape natural material into physical
human objects so that the objects indicate and involve social experiences. People act out their
performances upon the stages they make up which the objects in this case become

communication tools for signaling social interactions [48].

2.5 Child and Development

Development is a constant recording progress of organism, growth, maturity within the
interaction of knowledge [3, 50]. According to Senemoglu [50], there are universal principles
in development as follows:

e Development is a product of the interaction of heredity and environment: Hereditary
characteristics such as hair color, eye color, gender, body shape is directly transmitted to
the child. While some features emerge as a product of interactions with the environment.

e Development is continuous and takes place in certain stages: Development is a forward,
cumulative process, preparatory to the previous stage.

e Development continues in tandem: At some stages of development, some developing
areas may pause and precede the others.

e Development is from head to toe, from the inside out: In the development process, first
the head, then the control of the other organs, as well as the development of the internal

organs and then the arms and legs that extend to the outside world.
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Development is from general to specific: While the child first uses her whole body during
an action, later, with his/her fine motor development, he/she becomes able to use his/her
organs specific to more specific actions.

There are critical periods in development: In some periods of the development process,
the child is more sensitive to environmental influences and has a greater tendency to learn
certain subjects.

Development is a whole: All areas of development interact with each other; A
positive/negative situation in one development area also affects another development
area.

There are individual differences in development: Development is a product of the
interaction of maturation and learning. While heredity affects maturation, learning is
determined by experiences obtained because of environmental interactions. As
everyone’s genetic characteristics are different, the environment they interact with is also
different. For this reason, it is natural that there are differences in the development of

individuals [50].

Children have their own way of learning process from others (e.g., teachers, friends,

family members) through involvement in various interactions with them as interacting with

wiser others which can enhance the ability of observing and executing skills for cultural

practices on their own [51]. Such selective social learning can also create the awareness of

what makes a wiser other. On the other hand, with this information they utilize to determine

whether it is suitable for replacement of opportunities for learning socio-cultural practices
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and norms [51]. The learning process from other of children seems to be related to the nature
of themselves observing the world, receiving the information, investing the knowledge, and
experimenting the knowledge on any situations they thought to be suitable for sociocultural
environments.

Jensen et al. [52] expressed the importance of global child development in terms of
different levels of income of countries. It is highlighted that, most of the research about child
development conducted in high-income countries and portrayed mostly educated, wealthy,
educated, western, industrialized, and democratic population. In recent years, studies have
made efforts to accumulate and convert the data, and to put forward with advanced
methodologies such as neuroimaging, app-based technology, and eye-tracking system to new

framework that are happening globally.

2.5.1 Theories of Human Development

Just like other development theorists, Piaget [53], who accepts learning as the basis of
development, explains development as the sum of separate learning experiences together
with knowledge and learning.

Like Piaget, the important theorists Sigmund Freud and Erik Erikson divided human
development into stages. Piaget is concerned with perceptual and mental development,
Erikson is concerned with psychosocial development, and Freud with psychosexual
development. It would be useful to briefly touch upon the developmental studies of Freud,
who directed the work of important theorists such as Erikson. Erikson’s psychosocial theory

will be discussed under the title of psychosocial development.
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In his psychosexual theory, Freud primarily mentions three concepts that exist in the
human personality. These; id, ego, and superego. According to Freud, children experience a
conflict between their biological and sexual desires and society’s expectations, and they try
to resolve it. He argues that each of these conflicts is in a specific region of the body, and
that libido is focused on a body region in each period. He calls these psychosexual stages

[54].

2.5.2 Child’s Physiological Development

The words growth and development, which are often confused with each other, are different
concepts. "Growth", which expresses the structural increase, includes quantitative changes
in the body, and "development™ includes the quality as well as the quantity of the changes.
The child not only grows physically, but also changes in the size and structure of his brain
and internal organs. It is possible. As a result of the development of the brain, an increasing

ability to learn, remember and reason occurs in the child [55].

Physiological development includes both physical development and motor
development in children. physical development: It refers to the increase in height and weight,
the development of all organs that make up the body, the development of muscles, bones and
all systems (such as digestion, excretion, circulation, respiration) [56]. The periods when

physical development is the fastest, infancy, pre-school, and adolescence.

Babies are born with certain reflexes. These reflexes such as catching, and sucking are

involuntary reactions of the child. Motor development occurs when these reflexes are
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replaced by voluntary movements. Motor development in humans also progresses in parallel

with physical development [47].

Oz [57],who agrees with Yavuzer [55], and states that the child develops mentally in
parallel with physical growth, stated that the experiences and experiences that motor
development gives to the child also lay the groundwork for his cognitive development. A
study in Cuba shows that nutrition plays a huge role in the growth and development of
children in terms of quality of life and well-being [58]. Physical attributes of children in this
case associated with socioeconomic groups as they aligned with social variables, economic,

and health which suggested to be studied further.

2.5.3 Child’s Psycho-social Development

The psycho-social development of the child develops in parallel with the physiological,
movement, sensory and cognitive development. The child, whose social environment
expands as he gets older, tries to adapt to the environment with his own experiences and
values. Children who start their pre-school education experience the social environment that

they cannot acquire from their home environment with their peers in these centers.

In early childhood, the child’s many relationships with other people increase his social
development. For this reason, children who go to kindergarten show a better social
adjustment than children whose social activities are limited at the level of family and
neighbors, as they will establish many relationships with their friends [55]. Erikson, who is

a psychoanalyst like Freud, has brought a different perspective to the subject by processing
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the human life cycle and psychosocial development together with personality. Erikson is

based on Freud’s theory, but there are some points where he differs.

Unlike Freud, he believes that an individual’s character is not formed irreversibly in
childhood but is pregnant with profound changes at every stage of life [59]. Each stage of
personality development created by Erikson has negative as well as positive content. He
contributed to psychoanalytic theory by examining the psychosocial development of the
person and by developing the work of Freud. He argues that personality development is a

lifelong process and examines the whole life by dividing it into eight periods.

The study of Lloyd-Fox et al. [60] with infants from 5 to 8 months in Gambia and the
UK highlighted the health and socio-economic challenges e.g., undernutrition/poverty that
correlated with the responses of infants in terms of habituation and novelty. Results show
that the habituation and novelty patterns started from 5 to 8 months in the UK are healthier
than Gambia. Assessment of the study has been conducted through Functional Near Infra-
Red Spectroscopy (fNIRS) which authors mentioned one of the main aims of the study is to
introduce fNIRS as universal assessment tool that has vital role for such investigation on
cognitive development studies. Like the previous study, Perdue et al. [61] examined children
at 6 and 36 months old in an urban slum of Dhaka, Bangladesh regarding the social
information processing by experimenting the metabolic responses of brain to nonsocial and
social stimuli. It pointed out that the quality of social environment such as malnutrition,
poverty, maternal stress, maternal education, and caregiving environment have vital impact

on the social brain development of children [61, 62].
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2.5.4 Child’s Emotional and Social Development

Excitement can be defined as "stimulation of the whole organism", "pervasive activity of the
whole body” or "the body’s global response to a particular stimulus". Emotions and emotions
that occur at various levels from individual to individual are behavioral expressions that can
be measured and observed by others [3]. The theory of Erikson underlines the importance of
child and mother relationship in the first two years of a child and this period also a vital
starting point of child’s emotional and social development gaining trust with attachment of

mother altogether with the interactions in between them [3] .

According to Theemes [63], outdoor play is a fundamental factor and plays a big role
in social development of child. Child discovers, explores, and experiences new knowledge
and skills by playing and it is the best for their learning, by expanding whole knowledge
children can develop themselves. The basic features in play are: (1) The play is satisfying
and fun, children can play as much as they can until they get disturbed, even so they can
restart from the beginning. (2) Children want the play to be within themselves in freedom,
they can lose their interest when they have limitations such as rules given by their parents.
(3) Playing has a time period itself within the child’s engagement and it is rewarding enough,
and gives pleasure to them, unless they get to play to be rewarded by parent’s desire to do
something. (4) Play is challenging and engaging for the child so that it should be intriguing
by not causing any stress. (5) Play is creativity for the child. A simple and ordinary piece of

grass for adults can be a very rich space of play of swamp during the play.
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2.5.5 Child’s Cognitive Development

Cognitive development describes the development of concepts, thinking abilities, memory,
reasoning, and various other internal mental functions. Initial perception, cognition,
movement developments and related cognitive developments are closely related and
interdependent. Initially, the infant pays selective attention to aspects of his environment,
depending on his innate perception preferences. Later, perceptual preferences are

increasingly affected by learning and experience [64].

Initially, the infant does not have “knowledge” about the world and is insufficient to
“take informatics" about the world. However, he gains the ability to perform "advanced
mental processes” such as informatics with the experience and learning he has gained over

time. Thus, they can also perform internal representations of external objects and events [47].

According to the health category of research regarding cognition, it is essential to give
importance to socioeconomic situation [62]. It is shown that poverty affects children’s
development on brain and academic achievement. The poorer place they live in, the lower
grades they get at school. In other words, brain structure developed regarding environmental
conditions of poverty such as nutrition, limited amenities, and stress. The study suggested
that interventions to improve children’s environment may transform the connection between

childhood academic achievement and poverty and deficits [62].
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2.6 Children’s Spatial Perception

Space is a three-dimensional expression of the spaces, distances, and relations of man with
man, man with object and object with object, in short, the space that surrounds us. For this
reason, spatial organization is a much more fundamental feature of the environment than
other features that give it its physical expression, such as form and material. Space
organization is provided by its form, mass, limiting and dividing elements, components,
color, light and texture. The organization of the space also carries a meaning. But the
organization of meaning is distinct from the organization of space, both tangible and
conceptual. Environmental meaning is mostly provided by indicators and symbols and the
changeable features of the space, color, texture, equipment, accessories, ornaments, etc. For
a person, these are posture, status expressions, proxemic, kinesthetic and other nonverbal

communication tools [65].

Piaget and Inhelder [66] discussed that there are three types of relations in the child’s
perception of space: (1) topological, (2) projective, and (3) euclidian (metric). Piaget's notion
of topological relations refers to qualitative relationships internalized by children towards

objects (Figure 2).

Projective features arise from the integration of actual and imagined perspectives,
with their foundation relying on elements like straight lines, triangles, and parallel lines.
These geometric figures maintain their characteristics despite changes in perspective. On the
other hand, Euclidean or metric properties necessitate the fusion of concepts such as straight

lines, distances, measurements, similarities, and angles into a cohesive operational
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framework. Additionally, metric properties encompass the notions of relative distances,

sizes, and comparisons based on ratios.

The child’s perception of space initiates when they become aware of object
permanence, usually around the age of 1. At this stage, the child comprehend that an object
still exists even when it is not currently visible to them. This awareness prompts the child to
begin forming connections between objects, gradually shaping their mental representation of

the spatial world as an organized arrangement of forms [3, 40]

Piaget observed three types of relationships in a child’s perception of the surrounding
world, encompassing objects and space. Starting from the age of 2, children acquire an
understanding of relationships like proximity, separation, continuity, and enclosure within
the realm of space. They naturally recreate these relationships in their minds and depict them
in their drawings as they continuously develop their understanding. As children grasp the
precise distances between objects, they can represent these relationships in their drawings,
even with some distortions due to their own perspective rules. Piaget labeled this period as
the period when children comprehend projective spatial parameters. In the concept of
euclidian (metric) space, children begin placing objects within a fixed cartesian framework

and can accurately express areas distances by using proper rules [67].

In the preschool period, which covers ages 2 to 8, children have the capacity to
represent the external world using symbolic expressions that are not yet systematic. However,
it is essential to acknowledge that during the early phase of this period, children remain in an
egocentric space, primarily focused on themselves. For example, a study conducted by Hart

and Moore with children in the preoperational period demonstrated that children were unable
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to fully form mental images that express complex relationships between spaces. This
indicates the limited ability of children in this stage to mentally create representations of

intricate spatial relationships [40].

During the later periods of the concrete operational period, children acquire the skill
of route mapping. They use themselves as a point of origin and imagine moving towards
different places. By drawing paths and routes from their current location to other destinations,
they start representing the relationships between spaces. In essence, they consider themselves
as the primary reference point and determine the position of other locations by mentally

visualizing their own movement towards those places [40].

The period between ages 7 and 12, referred to as the concrete operational period in
Piaget's theory, is a significant phase characterized by various forms of differentiation in
children. During this stage, children start understanding reversible relationships like left-right
and front-back concerning objects. All these gradual processes of the child can be followed
through Figure 2. Moreover, it is a period where children develop a consistent frame of
reference. While in earlier stages, children based their spatial relationships on a reference
system's origin, they now establish a new stable reference system in their minds using
landmarks such as home and school. As a result, children begin to realize, for the first time,
that objects and spaces have relationships independent of themselves, marking a shift from

egocentric situation [3, 40].

32



euclidian
space

. formal e
operational period %
e

Euclidian or metric

e
5 het tri
eterocentric
E 104 space b
] concrete oY
O 9+ operational period memay 2> N
= T | OF
L g RS SOk 5
a D40
w ol fan
& 7 [}
£ 5
P =
o 6 - 5
o democentric
space
© s preoperational 2
X, 1 e
% period 0
4 -l
3 R LA e e
2
sensori-motor H egocentric
1 period it space
N
0 —>
General Spatial Spatial
Intellectual Organization Learning
Develoopmet Qualities

Figure 2: Mental-spatial relationship in the child’s perception (Unlu & Cakir, 2002)

The period between ages 11 and 14, referred to as the formal operational period, is
characterized by using language, mathematical symbols, and complex abstractions in
children. During this period, children develop a solid grasp of concepts that form the basis of
a coordinated reference system, allowing them to determine the spatial position of one
location in relation to another, such as north-south or east-west. The child’s understanding of
space progresses from a fixed references system to a more flexible one, where positions are
determined relative to each other. Additionally, children begin to represent their surroundings
with more detailed and integrated depictions, moving away from fragmented representations

seen in earlier periods [3, 40].
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In terms of the relationship between humans and space, children perceive architectural
environments to be different from how adults perceive them. Studies indicate that children's
perception of space is influenced by their multisensory experiences, including smell, touch,
hearing, vision, and taste. However, the roles of these senses vary in their experience of space

and can differ based on the characteristics of the specific environment [68].

2.7 Child’s Space Representation and Development

Children’s first drawings; it neither resembles the real view nor conforms to the expected
spatial projections. Children are technically incapable of reconstructing what they perceive.
Children do not have an adult’s eyes that can concentrate on objects and do not have steady
hands. Therefore, his eyes and hands are incapable of drawing correct lines with a pencil or
brush. It is quite true that young children’s drawings reflect incomplete motor control.
According to the most negative and most common explanation about children’s drawing;
Since children do not draw what they are supposed to see, mental activities besides perception

are also involved in drawing [69].

In his research conducted in cities such as Boston, Jersey, and Los Angeles, Kevin
Lynch [70] a city planner, aimed to determine the mental images that people hold about these
cities. He concluded that there are five key dimensions in people’s mental maps of cities.
These dimensions are paths, edges, districts, nodes, and landmarks. According to Lynch,
while these characteristics may vary from city to city, people often rely on these descriptors

when asked to define a place [40].
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Roads serve as continuous pathways that connect people from one place to another.
They can include streets, rivers, canals, transportation lines, and railway tracks. For many
individuals, roads are the most dominant imaginative feature of a space. While facilitating
movement within a city, roads also help people observe the relationships between other
environmental elements. Edges, like roads, exhibit continuity but serve as differentiating and
limiting components, also referred to as barriers, may not be as prominent as roads but as
secondary features that many individuals use to organize a city separated from other areas
due to their homogeneous structure and are perceived as two-dimensional entities.
Intersection points of routes, identified as nodes, are areas where different behaviors are
displayed, distinguishing them from other points. Nodes can range from simple focal points,
such as a closed square or a corner of a street where a space’s physical character or usage
intensifies. Nodes, often noticed as the cores of districts, attract attention as focal points and
appear in various personalized forms in almost all mental maps. Landmarks, on the other
hand, are visually noticeable and provide clues about various characteristics of the
surrounding environment, making them easily memorable reference points. However, unlike
districts, they are physical objects such as a building, symbol, or mountain that are observed
from the outside rather than being “within” a particular space. Some landmarks may include
elements of buildings, such as towers and domes, that can be seen from multiple angles or
distances, and are perceptible radially, with many small spatial objects surrounding them

[70].

The spatial components of landmarks, nodes, edges, districts, and paths that remain in

human memory for cities can also be applied to buildings and interior spaces. Nodes can
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represent common areas such as entrances and kitchens, while paths can symbolize
connecting elements like stairs and corridors. Edges and boundaries encompass dividing
elements such as walls and partially dividing features like counters and curtains. Districts
reflect the functions, floor plan shapes, and composition of a space. As for landmarks,
although their manifestation may vary across different buildings or space typologies, they are
typically located at focal points that capture attention, as individuals tend to remember

specific focal points in their minds [65].

Studies [3, 71, 72] that investigated how the spatial perception development of children
in different age groups is influenced by their interaction with the environment and how the
identified spatial characteristics by Piaget and Lynch vary based on children’s age, gender,
and their families’ educational and income levels, provide valuable insights that could be

beneficial for the anticipated outcomes of this thesis.
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CHAPTER Il

CHILDREN’S PHYSICAL ENVIRONMENT REGARDING
SCHOOL ENVIRONMENTS

3.1 The Effect of Built Environment on Child Perception and Behavior

Rapoport [28] emphasized that built environments not as spaces or objects but rather as

interrelationships in between man-made environments and humans themselves who live and

use within the environment. He pointed out three types of relationships about the built
environment as follows:

e Objects and objects relationships: Such buildings, parks, streets, etc. are planned and
arranged according to one another to have harmony between each other as well for the
design or continuity of the environments have connections.

e Objects and people relationships: This indicates the way of built environment affect the
experience and behavior of people. For instance, the floor plan of the hospital can
influence patients and workers move within the building space, in addition to that the
entrance of the building also can have impact on the perception in a way whether it is
daunting or welcoming to the patients or visitors.

e People and people relationships: This indicates the way people have interactions with
each other within the built environment in terms of socializing. For instance, the design
of public square can intrigue the activity of hanging out which creates interaction to

socialize in between each other.
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3.1.1 Child and City

The urban design and planning of city need to be managed sophisticatedly according to the
children’s point of view and the involvement of children should be considered in the decision-
making processes. Lynch [73] pointed out that the urban design should be associated with
the children’s needs of playing and learning to facilitate their sensory motors experiences
such as hearing sounds, seeing sights, touching textures which stimulate their creativity as
well as curiosity. He also highlighted that the urban design should have an environment that
provides accessible and safe public areas for children such as playgrounds but most

importantly they should be also close to the houses where children live in walking distance.

3.1.2 Child and the Learning Environments

Gandini [74] states that physical environments play vital roles in education for children as
they can enhance and shape the experience of learning, in addition to that the physical
environments according to the Reggio Emilia approach, brings attention to children in such
a way that it facilitates curiosity, creativity and exploration in children with engaging and
comfortable environments. The physical environment is also referred to as the “third teacher”
which can affect some factors of motivation and mood due to the design of the environment
itself, therefore, the design must be done carefully to give importance of shaping children’s
learning experience for children having supportive space to learn and grow [75].

Studies show that exposure to green spaces and nature have various benefits for
children’s not only for their health but also for their development as positive impacts on them

[76]. Thus, it is important to consider the design of the classroom of children’s learning
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environments having greenery with plants to give positive effect in the studies related to

school environment.
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CHAPTER IV

CASE STUDY OF PERCEPTUAL PROCESS OF
STUDENTS ABOUT THEIR SCHOOL ENVIRONMENT

4.1 Physical Characteristics of the Case Study Areas

Nisantepe Neighborhood is in the periphery of Istanbul which takes place many lacks
opportunities in terms of metropolitan mechanism in the city center of Istanbul and this makes
the development of the area slower [2]. Though, this has become an opportunity for the
upper- and middle-class to create new living environments to get rid of the urbanization of
Istanbul. Nisantepe neighborhood in this case faces many challenges such as infrastructure
which creates hardship in accessibility and residential buildings and up until now, it can be
asserted that informal housing (gecekondu) is almost the most dominant housing production
type around the neighborhood. However, in the meantime it can also be seen that some
complex houses have started to emerge for the fact that private institutions such as schools
being built as well (Figure 3).

Since there is gap in terms of infrastructure and socio-economic differences between the
residents in the neighborhood, the study conveyed in the location where there is also lack of
opportunities for children in the neighborhood. Therefore, as the case study it is determined
that Nisantepe Neighborhood is suitable for the comparison study between public and private
in two different types of schools: (1) Nisantepe Middle School and (2) Derya Oncii Middle

School (Figure 3).
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The schools are situated near one another, as depicted in Figure 2. They share a common
street situated in the middle, while having distinct user profiles but being in the same region.
The proximity of the schools is significant for conducting a comparative analysis in this

study.
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Figure 3: Nisantepe Neighborhood: Environment of the School

The design of the secondary schools plays a crucial role in providing effective learning
environments for older students. In the research conducted by Perkins [77] in "Building Type
Basics for Elementary and Secondary Schools,” the author highlights key design
considerations specific to secondary schools, addressing the unique needs and challenges
associated with spaces for older students. Flexibility is a crucial aspect emphasized by
Perkins [77]. The author stresses the importance of designing adaptable spaces that can

accommodate various teaching and learning approaches. This includes providing flexible
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classrooms, breakout areas, and collaborative spaces to support diverse instructional methods
[77].

In addition to flexibility, the design of specialized spaces is paramount in secondary
schools. Perkins [77] discusses the significance of creating specialized areas tailored to
specific subjects and activities. These may include science laboratories, technology rooms,
art studios, music and drama facilities, and athletic spaces, among others, to cater to the
diverse needs of secondary school curricula. The integration of technology is another key
aspect highlighted by Perkins [77]. Recognizing the growing importance of technology in
education, the author suggests incorporating technology infrastructure and provisions into
the design of secondary schools. This encompasses considerations for connectivity, computer
labs, multimedia spaces, and the seamless integration of digital resources throughout the
campus.

Social spaces also hold considerable importance in secondary schools. Perkins [77]
emphasizes the need for well-designed common areas, student lounges, cafeterias, and
outdoor gathering spaces that foster social interaction, collaboration, and a sense of
community among students. Lastly, the safety and security of students are crucial factors to
address in secondary school design. Perkins [77] underscores the significance of
incorporating safety measures such as secure entry points, surveillance systems, emergency
response planning, and effective circulation patterns to ensure a safe and secure learning
environment. By considering these design considerations, architects, designers, and
educators can create secondary school environments that are conducive to learning, support
educational goals, and cater to the specific needs of older students. In the light of the

information regarding the secondary/middle school design principles, both NMS and DMS
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students are related to their behavior in this case. Analyses related to their behavior are

explained in the following sections of the study.

4.2 The Methodology of the Study

The methodology of the research was consisted of three stages:

First, it was started by the evaluation of the surveys using various types of charts and through
descriptive analyses. Besides, the cognitive frequencies revealed by cognitive maps were
collected as the dependent variables of the study Thus, the dependent variables are comprised
of gender, number of siblings, education level of parents, the distance between child’s house
and school, house type, number of rooms, balcony, room, child’s own balcony, location of
the student’s classroom, transportation, sitting location in class, short break location, short
break activities, short break friends, long break location, long break activities, long break
friends. Besides, the other dependent variables of the study were revealed by the cognitive
maps.

Second, it was continued by the evaluation of the spatial configurations of the school
using space syntax method, analyzing syntactic parameters regarding the accessibility and
the isovist parameters of the school environments. Thus, the independent variables of the
study are comprised of-syntactic parameters of the two school environments separately which
are calculated as the values of integration, visibility, and connectivity.

Lastly, all outputs were collected for the correlations of the dataset obtained from
cognitive map drawings with the syntactic and demographic analysis, and the outcomes of

the regression analyses were evaluated and discussed. Since this research is based on a
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comparative analysis, the correlations between datasets obtained from cognitive mappings,
syntactic and demographic analysis were analyzed for significant correlations in the

probability level of 0.05 (p<0.05).

4.2.1 Cognitive Mapping as a Method to Obtain Subjective Dataset

The dependent variables of the study were revealed through surveys and cognitive mapping
sessions. Thus, the analysis was conducted through a descriptive analysis based on survey
data and cognitive map drawings. The survey was given to the schoolteacher and distributed
to the students as homework assignments. The participant/student numbers are as follows:

e Nisantepe Middle School: 21 Students (11 male & 10 female)

e Derya Oncii Middle School: 10 Students (5 male & 5 female)

The participants of the study were selected as 7th-grade, 13-year-old students. The reason
for choosing this age group is that 13-year-olds are in the formal operational period of their
cognitive development, which is relevant to the general intellectual development.
Additionally, they are expected to exhibit structured drawings with Euclidian elements [78],
as this study aims to explore the differences in their development how they perceive and

represent the spatial organization between students from a public and a private school.
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4.2.2 Space Syntax as a Method to Obtain Objective Dataset of the School

Settings

The study utilizes the space syntax method to find the characteristics of the school buildings
and to reveal the independent variable datasets. Thus, this phase of the analysis was started
with: (1) the collection of the floor plan drawings from the institution of each school, (2) the
floor plan drawings have been transferred to the CAD software, (3) determining the spaces
that will be used in the study, and (4) space syntax analysis using Syntax2D software
developed by Michigan University, US.

The space syntax method is employed as the analytical method to assess and obtain
quantitative data regarding the configuration of space. In the context of the theoretical
background of space syntax, the theoretical and methodological base of space syntax is based
on the pioneering studies of Hillier starting from the late 1970s. Hillier and Hanson [79]
introduced the theory of space syntax, highlighting that organizing spaces in buildings is
essentially related to organizing relationships between individuals. According to this theory,
the social meanings of spaces can be best expressed through the relationships within the
spatial structure. Peponis [80] states that spatial syntax is utilized for defining, expressing,
and measuring spatial relationships, providing a systematic framework for evidence-based
analysis, and enabling the comparison of environments and their performances.

In their book "The Social Logic of Space™ Hillier and Hanson [79] explore both the role
of space in constructing social structures and the spatial processes utilized by societies to
reproduce these social structures. A society does more than simply occupying an

environment. Firstly, society arranges individuals in relation to each other, whether in a
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cohesive or fragmented manner; secondly, it organizes spaces, such as buildings, boundaries,

roads, and regions. In essence, a society organizes both spaces and individuals.

4.3 Analysis of Data

The collected data from both schools has been analyzed in two ways. Survey analysis and

cognitive map analysis. In the following sections the details are mentioned.

4.3.1 Survey Analysis

The responses obtained from the survey were analyzed. The questions consist of two different
sections targeting the sociodemographic characteristics of the participants (Appendix 1): (1)
Questions for Parents, and (2) Questions for Children/Students. Main questions of surveys
are as follows:

e Gender, number of siblings, education level of parents, the distance between child’s
house and school, house type, number of rooms, balcony, child’s own room, location
of the student’s classroom, transportation, sitting location in class, short break
location, short break activities, short break friends, long break location, long break
activities, long break friends.

Several survey questions, such as the sitting location in class and friendships during short

and long breaks, were excluded from the analyses presented below. This decision was made
because the focus of the study is on other parameters that are more directly related to the

study's outcomes. The excluded questions and their respective explanations are provided in

46



the figures below. Figure 4 shows that for both schools the surveys were filled by mother in

greater amount than followed by father and then other (could be their siblings or relatives).

NMS - DEGREE OF RELATION DMS - DEGREE OF RELATION

other, 2,
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father, 3,
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Figure 4: Degree of Relation to Children of both NMS and DMS Students
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Figure 5: Number of Children Belong to Parents of both NMS and DMS Student

Figure 5 shows that parents of NMS students have more children than parents of
DMS students. In other words, although the socioeconomic pattern in Nisantepe
Neighborhood is low, the household size in Nisantepe is high. Depending on the fact that the

educational level of the society is low, as it is stated in the next graphs, It can be assumed
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that the parents of the children of Derya Oncii School having less children than the parents
living in Nisantepe, have more competence and income so that they can have planned for the

future of the children in terms of education.

As shown in Figure 6 , parents of DMS students have higher education level which

can contribute to the planning of education for their children as it is mentioned above.
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Figure 6: Education Level of Parents of both NMS and DMS Students

In Figure 7, it shows that almost all NMS students except one person live in the same
neighborhood as their school in Nisantepe Neighborhood, Cekmekdy District. One student
who lives in Catalmese Neighborhood uses public transportation to reach school. On the
other hand, when we look at the DMS students, they totally reside in different locations. All
the students use vehicles either private or such school service. Further information regarding

the transport mode will be explained in the following part.
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Figure 7: Neighborhood of Residence of both NMS and DMS Students

In Figure 8 below, students of NMS live in different types of houses but mostly in
detached houses (land-registered). However, it can still be seen that some of them live in
informal houses named gecekondu which shows the socioeconomic level of students. On

the other hand, almost all students of DMS live in gated complex housing.

NMS - TYPE OF RESIDENCE DMS - TYPE OF RESIDENCE
a Detached a Slum a House with
House with (Gceekondu), 2,
Garden (land- 9% Gali%e(;' L
registered), 2, o
10% a House with
Garden, 2,
a Detached 10%
House (non-
land
registered), 1, aFlat in an Gated
5% Apartment, 3, Complex
1 Housing, 9,
90%

Figure 8: Type of Residence of both NMS and DMS Students
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NMS - NUMBER OF ROOMS DMS - NUMBER OF ROOMS

1+0, 2,
9% 4+1, 2,
20%
1+1,1,
5%
2+l, 10, 3+1, 8,

Figure 9: Number of Rooms in Residence of both NMS and DMS Students

In Figure 9, the number of rooms for both students of NMS and DMS show
difference. The children in NMS live in houses varying between 1+0 and 3+1, while none
of the children in DMS live in such houses having 1 room only. It can be seen in the charts
below that the children of DMS are dominantly living in such houses having 3 and 4 rooms.
This outcome shows that the children of DMS probably have their own room in their

houses in the following part.

Figure 10 shows that more than half of students in NMS and all students of DMS
have their own rooms. This can relate to their personal space in their house whether they
have opportunity to spend time alone in their room. Thus, these graphs below show that the

children of DMS are more likely to have a room of their own.
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NMS - CHILDREN'S OWN ROOM DMS - CHILDREN'S OWN ROOM

No, 0, 0%

No, 9,
43%

Yes, 12,
57%

Yes, 10,
100%

Figure 10: Children’s Own Rooms in Residences of both NMS and DMS Students

The number of balconies was also asked to understand if children can see outside or
surrounding of their houses. Figure 11 shows that almost half of NMS students and almost
all DMS students have balconies in their houses. However, it is displayed that more than
half of the children (57%) in Nisantepe Neighborhood do not have a balcony in their

houses.

NMS - BALCONY IN THE HOUSE DMS - BALCONY IN THE HOUSE

with Balcony, 9,
90%

without
Balcony, 12,
57%

with Balcony, 9,
43%

without
Balcony, 1,
10%

Figure 11: Balcony Situation of Residence of both NMS and DMS Students
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NMS - MODE OF TRANSPORTATION DMS - MODE OF TRANSPORTATION

Private
Vehicle, 2,

On Foot, 20%

20,
95%

Public School
Transportation, 1, Service, 7,
5% 70%

Figure 12: Mode of Transportation of both NMS and DMS Students

As shown in Figure 12, the modes of transportation are found to be different from
each other. Almost all students of NMS reach their school on foot while only one student
reaches the school by public transportation (bus/minibus). On the other hand, all students of
DMS reach their schools by vehicle. This result shows that the perceptual knowledge
between the children of two schools would have a difference supported by the study of Unlu
and Cakir [78]. Although the children traveling by a vehicle are assumed to have a wider
urban information about the nearby environmental data related to the school, the children
walking to school on foot in Nisantepe are assumed to have a more detailed urban information
about the environmental clues around their schools.

As can be seen in Figure 13, DMS students spend time with such behaviors like
walking activities in corridor, garden, chatting with friends, and sports activities with their
friends during short breaks compared to NMS students. However, NMS students spend
time with activities such as eating, reviewing lessons, and listening to music. It can also be
seen that the fact that the NMS students are not interested in sports activities may be due to

the fact that their classes are located on the 2" floor of the building so that they do not
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waste their time traveling through the building to outside in their short period of break time.
Or it can also be assumed that the students of NMS may not be finding sophisticated sports

equipment due to the lacking source of the public school.

Activities During Short Breaks

100% 90%
80%
57960% 60%
60% 48%
40%
19% 20%
20% 10% 10% 5%
B o 0% 0% ‘B 0%
0% | | p—
Walking around Chatting with  Eating/havinga Reviewingthe  Listeningto  Walking around Having sport
in the friends snack lesson and doing music in the garden  activities with
corridor/hallway the homework friends

® Nisantepe Middle School ~ m Derya Oncii Middle School

Figure 13: Activities During Short Breaks of both NMS and DMS Students

As can be seen in Figure 14 that as mentioned above, since the location of the
classroom are different: NMS’ 7" grade classroom is located on the 3 floor and DMS’ 7%
grade classroom is located on the ground floor, the willingness to go outside to garden are
significantly different. Explicitly DMS students tend to go to the school garden more than
NMS students do. It is revealed that NMS students seem to prefer to stay in the classroom

during the short break time.
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Spaces of Activities During Short Breaks

70% 60% 62%
50%
3006 24%
20% I 10% o o I 10%
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In the In the Classroom In the garden In the library  In the classroom In the In the sports hall
corridor/hallway of my friends canteen/cafeteria

B Nisantepe Middle School B Derya Oncii Middle School

Figure 14: Spaces of Activities During Short Breaks of both NMS and DMS Students

As for the long breaks, Figure 15 shows that NMS students slightly tend to show
more walking behaviors around the corridor than DMS students. Notwithstanding, DMS has
more other activities dominantly compared to NMS in terms of physical activity such as
walking around in the garden, sport activities with friends or by themselves, chatting with
friends, and lastly eating activities. Solely constant/stable activity such reading a book,
reviewing lessons, and listening to music are seen in NMS but not in DMS. The fact that
more stable activities are observed in NMS students might be related to lower energies of the
children due to the undernourishment of them since lunch is not served in the public school

and they may not be having adequate amount of food in their lunch boxes.
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Activities During Long Breaks

100% .
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B Nisantepe Middle School ~ m Derya Oncii Middle School

Figure 15: Activities During Long Breaks of both NMS and DMS Student

Again, we can see in Figure 16 that the spaces of activities of students of NMS are
stable compared to the students of DMS. It can be assumed that since DMS only has one
classroom of 7" grade, students tend to go out of the classroom more to spend their time.
Furthermore, the location of the classroom is on the ground floor which is accessible to the

garden directly.

Spaces of Activities During Long Breaks

0,
70% 60% 60%
60%
0,
50% 28940%
0,
40% 33% 30%
30%
> 19%
20% . 10%
0, (]
10% 0% 0% 0% - O% 0% 0% . 0%
0%
In the In the Classroom  In the garden In the library  In the classroom In the In the sports hall  Dining hall
corridor/hallway of my friends canteen/cafeteria

B Nisantepe Middle School ~ mDerya Oncii Middle School

Figure 16: Spaces of Activities During Short Breaks of both NMS and DMS Students
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4.3.2 Analysis of Students’ Cognitive Maps

Cognitive map drawings were obtained from the 7" grade students of Nisantepe Middle
School (NMS) and Derya Oncii Middle School (DMS) for the comparative analysis in terms
of various parameters as follows: (1) whether it has relation to the topic, (2) school
representation, (3) nearby environment representation, (4) Lynch’s image parameters, and
(5) gender. The number of 7™ grade students in NMS is 21 with three branches of classroom
(7-A, 7-B, and 7-C) and in DMS is 10 with solely one branch of classroom.

In the parameters of the analysis there are various subcategories (Figure 19) (1)
Relation to topic: whether the drawings are done accordingly to the topic required for the
study. (2) School representation consists of subcategories: outdoor school space, indoor
school space. (3) Nearby environment representation: play attributes, friends, teachers,
natural elements, housing representation, and different land uses. (4) Lynch’s image
parameters: landmark, district, node, edge, and path. (5) gender of students. The frequencies
of the cognitive maps were revealed through counting each parameter observed in the

drawings of the children and inserted into the analysis as a quantitative value.

There are various elements in each parameter under the subcategories of the parameters.
In the school representation the elements searched in the cognitive maps are as follows:
e Outdoor school space: the spaces outside the school building such as garden, play area,
sports area, etc.
e Indoor school space: the spaces inside the school building such as classroom, library,

conference room, teachers’ room, etc.
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In nearby environment representation the elements searched in the cognitive maps are

as follows:

Play attributes: toys, play equipment, and pet animals.

Friends: their friends in the class, siblings, or relatives.

Teachers

Natural elements: plants, animals, clouds, sun, etc.

Housing representation: the representation of any houses or their elements apart from
their own school.

Different land uses: the representation of any part of different land uses such as, market,

house, restaurant, etc.

In the image parameters the elements searched in the cognitive maps are as follows:
Landmark: municipality sports hall, Nisantepe forest, market, flag post in the school
garden.

District: the representation that students have zoning the spaces

Node: the conjunction of the roads/walkways

Edge: the wall surrounding the school garden, the doors.

Path: the roads/walkways
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Figure 17: Cognitive Maps of DMS Students (10 students)

In cognitive drawings of both DMS and NMS in Figure 17 and Figure 18, there are some
explicit differences in terms of content of imaginary elements. NMS students represented
more elements than DMS did. Here, we can assert that 13-year-old students of DMS for
example (Figure Y), represented the Euclidian properties of the environment with various
depictions in accordance with their age group since the ages above 12, supported with the
studies in the literature that they tend to show more representations with mathematical and

complex abstractions such perspective drawings [78].

58



Figure 18: Cognitive Maps of NMS Students (21 students)

4.3.2.1 Descriptive Analysis Based on School Comparison

In the first stage of the analysis, the cognitive map drawings of both NMS and DMS have

been compared through descriptive analysis to reveal the differences in the tendencies of two
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groups of participants. The analysis consists of various subcategories and elements that need
to be observed and analyzed. As can be seen in Figure 19, overall parameters are shown
comparatively differ from each other. Even though there is a difference in terms of participant
numbers between NMS (21 participants) and DMS (10 participants). DMS students’
representations show more relation to the topic (100%) than the students of NMS (86 %).
The students of DMS demonstrated their nearby school environment with outdoor patterns
of school environment (90%), the measures of districts (100%), edges (100%) and path (20%)
the more. However, the students of NMS demonstrated play attributes (57%), friends (62%),
teachers (19%), natural elements (57%), housing (29%), different land uses (43%), and

landmarks (5%) the more compared to DMS students (Figure 19 & Figure 20).

School Comparison
100% 100% 100%

100% secqgg 90%

[0)
80% 5795 62% 57%
60% 0% aoge  43%a0%

0 %
40% 19% 0 140/20 %
20% 5%

0% l_% 0% 0% 0% 0%
0

® Nisantepe Middle School ~ m Derya Oncii Middle School

Figure 19: Cognitive representations showing the school comparison
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Relation to Topic
105%
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95%
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86%
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80%

75%
Nisantepe Middle School Derya Oncii Middle School

Figure 20: Representations of the relation to the topic

The cognitive drawings in terms of the school representation, Figure 21 shows that
almost all the participants 90% of DMS while 86% of NMS have represented outdoor school
space. NMS students have not included any indoor school spaces in the drawings while DMS

students have included (40%).

School Representation

100% 90%

80%

62%

60%

40%

40%

20%

0%
0%
Outdoor School Space Indoor School Space

® Nisantepe Middle School ~ m Derya Oncii Middle School

Figure 21: School representation
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In Figure 22, nearby environment representation shows that NMS has more value
than DMS in almost every parameter. NMS seems to be dominant, whilst DMS even has zero
value. This can be because NMS students mostly live in the urban setting near the school
area, so that they can explore environments which enrich their drawings during their school
travels on foot every day. DMS have not included any friends, teachers, and housing
representation in the drawing while almost half of NMS students have included them. It
seems that considering the play attributes representations, (e.g., toys, play equipment, and
pet animals) there is a significant difference which can be related to the fact that the students
in NMS tend to have more interaction with other students while DMS do not. In terms of
house representation, the students of NMS were observed to have such cognitive maps
including their own houses and their friends’ houses. This result might be demonstrating the
difference about the morphological patterns the children live. The houses that NMS students
live in are more closely settled as single houses in the urban setting, while the houses that
DMS students live in are settled within a specific distance due to the urban regulations and

privacy concerns of the inhabitants.

Figure 23 shows the image parameters that both have slightly different values despite
some parameters are not being included in the drawings. Various places have been considered
as Nisantepe Neighborhood’s landmark (forest, municipality sports hall, markets, food
stall/shop), DMS has 0% and NMS has 43% of participants who have done the landmark.
Almost all students from both have included district and edge parameters. Some participants

have included path parameter, but no one has included node parameter.
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Figure 22:Nearby Environment Representation
Image Parameters
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Figure 23: Image Parameters
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4.3.2.2 Descriptive Analysis Based on Gender Comparison

In this section, descriptive analyses were differentiated according to the genders. There are
16 Male (M) and 15 Female (F) in total 31 participants were conducted in the study. Figure
24 shows the overall comparison between male and female participants. It seems that both
genders have almost close value to each other and have a very slight difference between them
in each parameter. Figure 25 shows that 88% of male and 93% of female participants have

almost equal values in terms of the relation to topic in their drawings.

Gender Based Overall Comparison
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Figure 24: Gender Based Overall Comparison
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Figure 25: Relation to Topic (Gender Based)

As for the school representation in Figure 26, it shows that outdoor school space has

drawn in high value with very close number (75% of male and 67% of female) while indoor

school space representation is vice-versa.

80%
70%
60%
50%
40%
30%
20%
10%

0%

School Representation

75%
67%

0
17% 13%

Outdoor School Space Indoor School Space

® Male ®mFemale

Figure 26: School Representation (Gender Based)
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In Figure 27, it shows the difference in terms of nearby environment representation
as follows: (1) 50% male and 33% female in play attributes, (2) 44% male and 40% female
in friends, 6% male and 20% female in teachers, 56% male and 47% female in natural
elements, 19% male and 20% female in housing representation, and 38% male and 47%
female in different land uses have been included in the drawings which do not reflect any

significant differences between them.

Nearby Environment Representation

60% 56%
50%
50% 4%40(y 47% 47%
0 38%
30%
20% 9%20%
20%
10% 6%
0%
Play Attributes  Friends Teachers Natural Housmg Different Land
Elements Representation Uses

m Male mFemale

Figure 27: Nearby Environment Representation (Gender Based)

Figure 28 shows image parameters that landmark parameter was represented by 38%
of male and 20% of female participants. Almost all participants (81% of the males and 80%
of the females), included both district and edge parameters in their cognitive map drawings.
Some of them have included path (19% male and 13% female), but none of them have
included the nodes. However, a study regarding gender differences in primary schools argues

that female students have more domestic elements representation while male students have
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image parameters of Lynch [70] in their drawings [78]. The results in the analysis could be

related to the common aspects of schools which can be considered as the most perceivable

elements in their schools since both have almost the same values.
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Figure 28: Image Parameters (Gender Based)

4.3.3 Space Syntax Analysis of the Two Schools

In the study, space syntax was used as the method of the analysis, and it is conducted in both

public school Nisantepe Middle School (NMS) and private school Derya Oncii Middle

School (DMS). As the variables of the analysis, syntactic values are the independent variables

and as dependent variables they are the human behaviors which mean students/participants’

behaviors. The study consists of two types of syntactic values: (1) Graph Measurands which

is in the Accessibility Analysis and (2) Isovist Measurands which is in the Visibility Analysis.
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Graph measurands (accessibility analysis) contain values of connectivity, mean depth,
integration, relative asymmetry, and integration-n. On the other hand, isovist measurands
(visibility analysis) contain values of area, perimeter, drift, occlusivity, compactness,
circularity. During the phase of the analysis of the school, the floor plans were drawn on
CAD software AutoCAD and then transferred them to the software for the space syntax
analysis, Syntax 2D.

As can be seen in Figure 29, NMS has only one main entrance to a school area and
one entrance for students, but it is different in DMS. In Figure 30, it shows that DMS has
multiple entrances: two entrances to school area (for high school students and primary-
middle school students) and four entrances for students and parents. In detail, two entrances
are made for primary and middle school students, one for staff and parent, and the last one is

for the high school students (Figure 30).

Figure 29: Nisantepe Middle School Site Plan
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ereen

Figure 30: Derya Oncii Middle School Site Plan

While analyzing the schools, not only the indoor areas such as classrooms, toilets,
break areas, corridors/halls and library were considered but also outdoor gardens were

considered as syntactic parameters (Figure 31 & Figure 32).

NMS has three 7" grade classrooms and one garden in the front side of the building
for every student in the school (Figure 31). On the other hand, DMS has only one 7" grade
classroom and two separate gardens: one for high school students and the other one for
primary and middle school students (Figure 32). However, middle school students prefer to

use high school students’ garden since it is very close to their classroom (7" grade).
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Figure 31: Nisantepe Middle School 7th Grade, 3rd Floor Plan with Syntactic Nodes
selected for the analysis

As can be seen from Figure 31 & Figure 32, there are red dots that indicate the
syntactic nodes where the points of analysis have been taken. In NMS, the syntactic nodes
are selected in the used areas of the participants such as classrooms of their grades (7'"),
toilets, library, hall/corridor, and garden. In the visibility analysis (isovist measurands), the
limit of the observation is the border of the school which is the wall. Therefore, gardens are
also considered to be visible areas so that the windows are all open in this analysis. In fact,
the used garden is solely the front one and can be seen solely from one classroom. The other
two classrooms can only be visible in the back garden, which is not used. Nevertheless, the
analysis required equal distribution of visibility through outside from the classrooms and the
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gardens seen from classrooms are considered and the average isovist values of both syntactic

nodes are calculated in the analysis.

In DMS the syntactic nodes are also located in the used areas for the participants such
as classroom, hall, toilets, break area, the area of staircase, and garden (Figure 32). The
garden of DMS is only one and can be seen from the classroom. The syntactic node has taken

from the middle point of the general area (Figure 32).

i

\
\
\

o o
-.{
R

AI;j
o
;_>'-
/

- ke e oo -

E
GARDEN \

\
sl

T

:

. STAIRS
- HAL

it e 8 = i

codrevineondiosdion

fr=ssamasa3
[T —
f-""‘"'-

= et BDOaoa

1
L

Figure 32: Derya Oncii Middle School 7th Grade 2nd Floor Plan with Syntactic Nodes
selected for the analysis
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4.3.3.1 Space Syntax Analysis of Nisantepe Middle School (Public)

Figure 33 shows that the connectivity value seems to be high in the conjunction of the classes
where the entrances are face to each other. It makes sense that these are the nodes and most
connected areas in the space, evidently the value is high. The deepest area in NMS seems to
be the toilets of both students/participants and teachers. As mentioned in the connectivity
value, it is the same as for the integration value, the well-connected spaces seem to be the

same: corridor/hall, where everyone connects here and has active behaviors in the area.
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Figure 33: Graph/Accessibility Analysis of Nisantepe Middle School (NMS)
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Figure 34: Isovist/Visibility Analysis of Nisantepe Middle School (NMS)

In Figure 34, it shows the isovist /visibility analysis of NMS that the most visible is
the garden in the entrance of the school area which has the largest area among other spaces
of the school. Perimeter shows that in the garden area it seems to be dense with large
perimeter value, also can be said that the openness is high. As can be seen in the drift analysis,
the blue area which is the center of the garden seems to be dominant with the foot traffic
which also means students’ activities are dense and the area experiences high frequency of
students’ movement. In the occlusivity analysis, the occluded area seems to be in the
classrooms and can also interpreted as low frequency in movement flow whereas the
movement flow has higher frequency outdoor. Compactness shows that from the entrance of
the school area to the building which means indeed that area is walkable area in terms of
navigation. Therefore, it is in fact the most efficient way to get to the building starting from

the entrance.
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4.3.3.2 Space Syntax Analysis of Derya Oncii Middle School (Private)

Figure 35 shows the graph/accessibility analysis of the DMS with connectivity, mean depth
and integration. In terms of connectivity, the conjunction of the hall which generally is the
intersection of paths seems to be high and well connected to each side of the hall. This
analysis shows that the node of the hall has high connectivity value. On the other hand, in
mean depth we can see that the corner of each entrance of every room has high value, and
this means the area is isolated from one location to one another, has low level of experience
for users/students, however again, the hall has low mean depth which means that spatial

network is well-connected to each space.

Mean Depth

Integration

Figure 35: Graph/Accessibility Analysis of Derya Oncii Middle School (DMS)
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According to Figure 36, isovist area shows that the building’s most visible areas are
the entrances through the school which can be observed very well from the building itself.
Students, therefore, can see through the entrances of the school and at the same time the
gardens. The perimeter supports that the most open and accessible space is the garden areas
and obviously the most enclosed space is the classrooms inside the building. Again, the drift
shows the same result of the most foot traffic in the space which are the gardens, they seem
to have low drift value. Occlusivity shows that the highest value is in the back corners of the
building. Having high compactness value suggests that the space has an easy access and clear
to navigate. The analysis shows that the front facade of the building and gardens relatively

have high circularity value for aspect of recognizable form to attract users.
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Figure 36: Isovist/Visibility Analysis of Derya Oncii Middle School (DMS)
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In the analysis since the usage of some spaces in the cognitive map drawings are also
considered as parameters, conference hall in basement 1 floor and dining hall in basement 3
floor are also taken into account to be analyzed for calculation of frequency in the drawings
(Figure 37 & Figure 38). However, since there are no vital points to interpret and correlate

with other parameters, the syntactic analysis of these two layouts are excluded from the study.
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Figure 37: DMS Conference Hall, Basement 1 Floor Plan with Syntactic Node selected for
the analysis
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Figure 38: DMS Dining Hall, Basement 3 Floor Plan with the Syntactic Node selected for
the analysis
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4.3.4 Correlations

In this section, the data related to gender and school type resulted from the surveys and the
cognitive data resulted from the drawings of children obtained from Nisantepe Middle School
(NMS) and Derya Oncii Middle School (DMS) are statistically analyzed through chi-square
and regression tests conducted through SPSS. Since the gender and school type data sets are
considered as categoric variables, it is determined that chi-square is suitable for this study.
The significant results of the chi-square correlations are examined based on the school type
and gender. Moreover, a second type of analyses was conducted for the dependent variables
of cognitive mapping and the independent variables of syntactic values. Thus, regression tests
are conducted between the numeric variables of cognitive maps and the numerical values of

the syntactic analyses.

4.3.4.1 Chi-Square Correlations Based on School Type and Gender

The outputs of cognitive map drawings drawn by students are analyzed as shown in the
previous sections through figures and tables. Cognitive map drawings consist of spatial
images needed in the study obtained from experiences of students and the representation of
them are interpreted in terms of spatial configurations. In this section, results are tested
statistically to find significant correlations between each variable based on school type and
gender through chi-square using SPSS software. Both statistically significant or not
significant results are interpreted and discussed according to the chi-square test results below

and specifically significant results are shown in bold texts.

7



Relation to Topic based on Schools

In this parameter, relation to topic is tested according to the schools and it is observed in a
way that the drawings should have included elements of school or its environment. There are
several drawings that depicted their own houses solely and they are not considered related to

the topic.

Table 1: Chi-square test results based on school type in relation to the representation of the
school

Is it related to school?

Yes No Chi-square Test Result

NMS 18 3 p=0.533 > 0.05
DMS 10 O Not Significant

The Table 1, regarding the relation to the topic which school shows that almost all
students of NMS and all students of DMS have done the cognitive map drawings related to
the topic. 3 students of NMS have depicted the drawings out of context of the study. Two of
them have drawn only their own houses and the other one has drawn an unknown face
character in the drawings (Figure 39). The result shows that it is statistically not significant,

and it cannot be discussed any further
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Figure 39: An Example of Out of Context Drawing of a Participant, Participant No.2 of
NMS, Male, 7th Grade, 12-year-old
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School Representation based on Schools

In the section of school representation parameter, there are sub-categories such as outdoor
school space and indoor school space. The drawings are evaluated whether the drawing has
elements of outdoor school space such as garden, school entrance door, wall that depicts the
border of the school. On the other hand, indoor school space is evaluated according to the
inclusions of representations such as classroom, hall, and any other rooms in the school

building including restrooms.

Table 2: Chi-square test result based on school type in relation to the representation of the
outdoor school environment

Is outdoor school environment represented?

Yes No Chi-square Test Result

NMS 13 8 p=0.205 > 0.05
DMS 9 1 Not Significant

According to the result above (Table 2), 13 students from NMS represented and 8
students have not represented outdoor school environments. 9 students from DMS
represented and only 1 student has not represented outdoor school environments. In this case,
it can be interpreted that the students of NMS spend more time outside than students of NMS
and for that reason the tendency of representing outdoor can be seen much higher than the
students of DMS. In the following parameters we see, other results related to outdoor
elements and the difference between NMS and DMS can be seen in detail. Since their

numbers are not different, the result shows that it is statistically not significant at all.
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Table 3: Chi-square test result based on school type in relation to indoor school
environment representation

Is indoor school environment represented?

Yes No Chi-square Test Result
NMS 0 21 p=0.007 < 0.05
DMS 4 6 Significant

The table above (Table 3) shows that all students in NMS have not represented indoor
school environments and more than half students of DMS have not represented indoor school
environments. The indoor school environment representation in this case is statistically
significant because only DMS has a certain value of representation. Indoor space parameter
is essentially considered the drawing of school building from the top view or as plan view

(Figure 40).

Figure 40: School Building Drawing from the Top, An Example of Indoor Space
Representation, Participant No.1 of DMS, Male, 7th Grade, 12-year-old
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Nearby Environment Representation based on Schools

In the section of nearby environment representation, various sub-categories of parameters are
tested, and these are play attributes, friends and relatives, teachers, natural elements, housing
representation, and different land use. Both correlations of DMS and NMS are tested below

with each parameter.

Table 4: Chi-square test result based on school type in relation to play attributes
representation

Are play attributes represented?
Yes No Chi-square Test Result

NMS 12 9 p=0.20 > 0.05
DMS 1 9 Not Significant

As can be seen in the table above (Table 4), almost half of the students of NMS and
almost all the students of DMS have not represented play attributes. It can be interpreted that
NMS students tend to spend their time outside both in the garden of school or outside their
own houses. Indeed, students in DMS could be spending time in the garden and they could
be playing without play attributes as well but since there is no specific reason why the
students in DMS have not represented, it seems there is no significant correlation. Though,
the result is statistically not significant as expected.

The Table 5 shows that NMS has more than half of the total student number while
DMS has none who has represented friends and/or relatives. In this case, it can be said that
NMS students, again according to the previous explanation, they tend to spend their time
outside, so they can socialize more than students who mostly live in the gated

houses/complex which we can be considered for the students of DMS. Therefore, it is
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explicitly obvious that the parameter of friends and/or relatives is statistically significant

when the participants of two schools are compared.

Table 5: Chi-square test result based on school type in relation to friends and relatives’
representation.

Are friends and relatives represented?

Yes No Chi-square Test Result

NMS 13 8 p=0.001 < 0.05
DMS 0 10 Significant

In the table below (Table 6,) the teacher representation seems not to be significant.
Since only very few students in NMS and no one in DMS has represented teacher in their
cognitive map drawings. In the analysis, teacher representation is considered as represented

ones which are the tallest people character in the drawings (

Figure 41). However, it seems that the representation of a teacher is not an important
element to be involved in their drawings as can be seen in the number of representations.

Though, the test is statistically not significant as can be expected.

Table 6: Chi-square test result based on school type in relation to teacher representation

Are teachers represented?

Yes No Chi-square Test Result
NMS 4 17 p=0.277 > 0.05
DMS 0 10 Not Significant
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Figure 41: An Example of Teacher Representation, A Tall Person Character, Participant
No.1 of DMS, Male, 7th Grade, 12-year-old

Natural elements are represented by a little bit more than half of the whole students
in NMS and less than half of the whole students in DMS (Table 7). There is not much
significant difference between NMS and DMS in terms of the number percentage. Therefore,
the test shows insignificance. Elements in the drawings that are considered as ‘natural

elements’ are plants such as trees, flowers, then animals. Essentially, natural features such as

clouds, sun, mountains, oceans, rivers, and forests.

Table 7: Chi-square test result based on school type in relation to natural elements
representation

Are natural elements represented?

Yes No Chi-square Test Result
NMS 12 9 p=0.458 > 0.05
DMS 4 6 Not Significant
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Housing unit representation is also statistically not significant for the fact that most
of the students in NMS and all of students if DMS have not represented in their drawings
(Table 8). The feature of housing unit with roof, window or door depiction is considered in
this parameter. Some of the students that were considered represented houses of their own

and houses of their friends nearby.

Table 8: Chi-square test result based on school type in relation to housing unit
representation

Is any housing unit representation drawn?

Yes No Chi-square Test Result
NMS 6 15 p=0.141 > 0.05
DMS 0 10 Not Significant

As for different land use representation (Table 9), the drawings shall have different
land use other than their school such as market, restaurant, house, etc. built environment that
has different function than their own school. Both NMS and DMS, more than half of the
whole students have not represented different land use buildings or any spaces and this

resulted as statistically not significant.

Table 9: Chi-square test result based on school type in relation to different land use
representation

Are different land uses represented?
Yes No Chi-square Test Result

NMS 9 12 p=1>0.05
DMS 4 6 Not Significant
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Kevin Lynch’s Image Parameters based on School Type.
In this section, the analysis is conducted based on Lynch’s image parameters of landmark,
district, node, edge, and path.

When the landmark parameter is considered, the table below (Table 10) shows that
the students of DMS have not represented any landmark buildings in their drawings while
some of students of NMS have represented. Landmark elements/buildings that considered in
the parameter are the municipality sports hall, forest in Nisantepe, market, flag post area in
the school garden for ceremony. NMS students have represented such buildings that counted
in the parameter of landmark. Since there are no students who represented these items in
DMS, the result of the test seems to be statistically significant. This shows how students have
more perceptual data about the environment, since they travel to school on foot, they have a
wider range of built environments that perceived. Therefore, compared to the students of
DMS traveling to school by vehicle, students of NMS have much richer features in terms of

environmental elements.

Table 10: Chi-square test result based on school type in relation to landmark representation

Is landmark represented?

Yes No Chi-square Test Result
NMS 9 12 p=0.030 < 0.05
DMS 0 10 Significant

When the representations of the district parameter are considered, the Table 11 shows

that both schools have convenient numbers of students represented. Only 6 out of 21 Students
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of NMS have not represented but overall, it exceeds 50% of the whole students of NMS. On
the other hand, all students of DMS have represented district parameter. In that case, there is
no specific significance in the correlation between the school type and the district
representation. Specification that considered as district was the feature of grouping or zoning

in terms of spaces.

Table 11: Chi-square test result based on school type in relation to district representation

Is district represented?

Yes No Chi-square Test Result
NMS 15 6 p=0.141 > 0.05
DMS 10 O Not Significant

As can be seen in table below (Table 12), students of both NMS and DMS have not
represented node in their drawings. Therefore, the test seems to be insignificant. It was
expected that students would draw such conjunction of roads, especially from the students of
NMS since they have more experience of walking to the school. However, it seems that both

have the same result.

Table 12: Chi-square test result based on school type in relation to node representation

Is node represented?

Yes No Chi-square Test Result
NMS 0 21
DMS 0 10

Not Significant
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Students of both NMS and DMS have represented edge parameter (Table 13), there
only 6 out 21 students in NMS have not represented. Specification that is considered was the
feature of school area borders such as the walls, fences and doors for entrance and exit.

However, the test is statistically not significant as expected.

Table 13: Chi-square test result based on school type in relation to edge representation

Is edge represented?

Yes No Chi-square Test Result
NMS 15 6 p=0.141 > 0.05
DMS 10 O Not Significant

In the path parameter table below (Table 14), it also shows that the students of both
NMS and DMS have similar value in terms of ratio. Therefore, there is no significant value
in the test result. Specification for the path was the representation of roads and/or walkways.

It was also expected that students of NMS would have high value in this parameter.

Table 14: Chi-square test result based on school type in relation to path representation

Is path represented?

Yes No Chi-square Test Result
NMS 3 18 p=1>0.05
DMS 2 8 Not Significant

Relation to Topic based on Gender Type
Like the tests above, the section below reveals the results of the statistical tests based

on the gender type. The Table 15 shows that almost both gender types have represented
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related to the topic of the study except drawings of two students of NMS and a student of

DMS. However, there is no significant value in this test.

Table 15: Chi-square test result based on gender type in relation to school

Is it related to school?
Yes No Chi-square Test Result
Male 14 2 p=1>0.05
Female 14 1 Not Significant

School Representation based on Gender Type
In school representation as for the parameters of both outdoor and indoor school environment

(Table 16 & Table 17), they have almost identical numbers but do not have significant value

in tests.

Table 16: Chi-square test result based on gender type in relation to outdoor school
environment representation

Is outdoor school environment represented?

Yes No Chi-square Test Result

Male 12 4 p=0.704 > 0.05
Female 10 5 Not Significant

Table 17: Chi-square test result based on gender type in relation to indoor school
environment representation

Is indoor school environment represented?
Yes No Chi-square Test Result

Male 2 14 p=1>0.05
Female 2 13 Not Significant
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Nearby Environment Representation based on Gender Type
In this section, the test is conducted between nearby environment representation parameters
below one by one and gender type.

The tables of parameters of ‘play attributes’ and ‘friends and relatives’ according to
gender type show that male students have represented more than female students. Since there
is no specific reason to be explained and for the fact that the ratio is similar to each other, the

test results seem to be insignificant (Table 18 & Table 19).

Table 18: Chi-square test result based on gender type in relation to play attributes
representation

Are play attributes represented?

Yes No Chi-square Test Result
Male 8 8 p=0.473 > 0.05
Female 5 10 Not Significant

Table 19: Chi-square test result based on gender type in relation to friends and relatives’
representation

Are friends and relatives represented?

Yes No Chi-square Test Result
Male 7 9 p=1>0.05
Female 6 9 Not Significant

In the table below (Table 20), the test result in relation to teacher representation
shows that female students have more representation than male students. But still, since the

ratio is similar it cannot be expected to have significant value in the test.
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Table 20: Chi-square test result based on gender type in relation to teacher representation

Are teachers represented?

Yes No Chi-square Test Result
Male 1 15 p=0.33 > 0.05
Female 3 12 Not Significant

In natural elements table below (Table 21), this time male students have represented
more than female students. Here, again they have a similar ratio and thus the test is

statistically not significant.

Table 21: Chi-square test result based on gender type in relation to natural elements
representation

Are natural elements represented?

Yes No Chi-square Test Result

Male 9 7 p=0.724 > 0.05
Female 7 8 Not Significant

The table below (Table 22) shows that both male students and female students have

the same number of representations. Again, since the ratio of both are almost identical the

test result is statistically not significant.

Table 22: Chi-square test result based on school type in relation to housing unit
representation

Is any housing unit representation drawn?

Yes No Chi-square Test Result
Male 3 13 p=1>0.05
Female 3 12 Not Significant
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In the land use table below (Table 23) shows that female students have more
representation than male students. In addition, there is no specific significant value in this

test.

Table 23: Chi-square test result based on gender type in relation to different land use
representation

Are different land uses represented?
Yes No Chi-square Test Result

Male 6 10 p=0.722 > 0.05
Female 7 8 Not Significant

Kevin Lynch’s Image Parameters based on Gender Type
In this section the correlation test was conducted between Lynch’s image parameters and
gender type. The results of parameters are explained below.

In landmark representation (Table 24) according to gender type below shows that
male students have more representation than female students. Despite this, the result of the

test is statistically not significant.

Table 24: Chi-square test result based on gender type in relation to landmark representation

Is landmark represented?

Yes No Chi-square Test Result
Male 6 10 p=0.433 > 0.05
Female 3 12 Not Significant

In district representation below, almost all of the students of both NMS and DMS
have represented the district parameter (Table 25). However, there is no significant value in

the test between district representation and gender type.
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Table 25: Chi-square test result based on gender type in relation to district representation

Is district represented?

Yes No Chi-square Test Result
Male 13 3 p=1>0.05
Female 12 3 Not Significant

The node parameter table below shows that there are no students who represented it
at all. Thus, as expected the result seems to be statistically not significant in the test (Table

26).

Table 26: Chi-square test result based on gender type in relation to node representation

Is node represented?

Yes No Chi-square Test Result
Male 0 16
Female 0 15

Not Significant

Below in the edge parameter, almost all the students have represented the edge. Like
previous tests above since there is no difference in terms of ratio, the test result seems to be

statistically not significant (Table 27).

Table 27: Chi-square test result based on gender type in relation to edge representation

Is edge represented?

Yes No Chi-square Test Result
Male 13 3 p=1>0.05
Female 12 3 Not Significant

Lastly, in path representation according to gender type below shows that almost all
the students of both NMS and DMS have not represented except a couple of students have
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represented the path parameter in their drawings (Table 28). Nevertheless, the test result

seems to be statistically not significant.

Table 28: Chi-square test result based on gender type in relation to path representation

Is path represented?

Yes No Chi-square Test Result
Male 3 13 p=1>0.05
Female 2 13 Not Significant

4.3.4.2 Regression Correlations

In this section regression analyses are conducted to find any significant correlations between
cognitive frequencies of students at both schools and syntactic values such as isovist
measurands and graph measurands. In the regression tests, Pearson correlation values were

tested, and some significant values were found (p<0.05).

In Table 29, the results of regression tests are shown based on the analyses of NMS
students’ cognitive frequencies and syntactic values of isovist measurands and graph
measurands. As many of the correlations are found to be statistically significant (p<0.05). In
the correlations between NMS cognitive frequency and syntactic values, the analyses showed
that spatial configurations that are reflected from the cognitive maps, isovist occlusivity,

isovist circularity and mean depth are not statistically significant (Table 29).

On the other hand, isovist area (p=0.001<0.50), isovist perimeter (p=0.044<0.05),

isovist drift (p=0.02<0.05), isovist compactness (p=0.001<0.05), connectivity
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(p=0.001<0.05) and integration (p=0.001<0.05) seem to be statistically significant. In other

words, students in NMS have represented the spaces that:

are the central areas such as school garden and the most visible point and the highest
isovist area value,

e have the longest perimeter and the highest isovist perimeter value,

e have the longest drift and the highest isovist perimeter value,

e are the mostly connected from an area to another which have the most connectivity value,

are mostly integrated areas such as corridors, the highest integration value.

Table 29: Regression test between NMS students' cognitive frequency in cognitive map
drawings of space and syntactic values

r2 p significance

NMS cognitive frequency and isovist area 0.969 0.001<0.05 SIGNIFICANT

NMS cognitive frequency and isovist

. 0.721 0.044<0.05 SIGNIFICANT
perimeter

NMS cognitive frequency and isovist drift 0.789  0.020<0.05 SIGNIFICANT

NMS cognitive frequency and isovist

- 0.023 0.957>0.05  not significant
occlusivity

NMS cognitive frequency and isovist
compactness 0.936 0.001<0.05 SIGNIFICANT

NMS cognitive frequency and isovist

. . 0.036  0.933>0.05 not significant
circularity

NMS cognitive frequency and connectivity ~ 0.95 0.001<0.05 SIGNIFICANT

NMS cognitive frequency and mean depth  -0.656  0.078>0.05 not significant

NMS cognitive frequency and integration 1 0.001<0.05 SIGNIFICANT
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Table 30: Regression test between DMS students’ cognitive frequency in cognitive map
drawings of space and syntactic values

I p significance

DMS cognitive frequency and isovist area 0.749 0.032<0.05 SIGNIFICANT

DMS cognitive frequency and isovist

perimeter 0.766  0.027<0.05 SIGNIFICANT

DMS cognitive frequency and isovist drift -0.315 0.446>0.05  not significant

DMS cognitive frequency and isovist

- -0.108 0.798>0.05  not significant
occlusivity

DMS cognitive frequency and isovist

0.122 0.773>0.05  not significant
compactness

DMS cognitive frequency and isovist

. . 0.52  0.187>0.05 not significant
circularity

DMS cognitive frequency and connectivity  0.769  0.026<0.05 SIGNIFICANT

DMS cognitive frequency and mean depth -0.674 0.067>0.05  not significant

DMS cognitive frequency and integration -0.313  0.450>0.05  not significant

Table 30 shows DMS students’ cognitive frequency and syntactic values of isovist
measurands and graph measurands. Many of the correlations are found to be statistically not
significant in this school (p>0.05). As can be seen from the table below, the correlations
between DMS cognitive frequency and syntactic values: isovist drift, isovist occlusivity,
isovist compactness, isovist circularity, mean depth and integration seem to be statistically
not significant in the test. On the other hand, we can see that some of the syntactic values

have significant results such as isovist area (p=0.032<0.05), isovist perimeter
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(p=0.027<0.05) and connectivity (0.026<0.05). In other words, it can be asserted that

students in DMS have represented the spaces that:

e are the central areas such as school garden, the most visible point where the highest isovist
area value is,

e have the longest perimeter and the highest isovist perimeter value,

e are mostly integrated areas such as corridors, the highest integration value.

4.3.5 Results of Correlations

The analyses show that DMS and NMS have some common results which are statistically
significant in the correlations between students’ cognitive frequencies and syntactic values,
isovist measurands and graph measurands: (1) isovist area, (2) isovist perimeter and (3)

connectivity (Table 31).

Table 31: All regression test results that are shown statistically significant between the
cognitive frequencies and syntactic values when both schools are compared

I2 p significance

DMS cognitive frequency and isovist area 0.749 0.032<0.05 SIGNIFICANT

DMS cognitive frequency and isovist

perimeter 0.766 0.027<0.05 SIGNIFICANT

DMS cognitive frequency and connectivity ~ 0.769  0.026<0.05 SIGNIFICANT

NMS cognitive frequency and isovist area 0.969 0.001<0.05 SIGNIFICANT

NMS cognitive frequency and isovist

. 0.721 0.044<0.05 SIGNIFICANT
perimeter

NMS cognitive frequency and isovist drift 0.789 0.020<0.05 SIGNIFICANT
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NMS cognitive frequency and isovist

0.936 0.001<0.05 SIGNIFICANT
compactness

NMS cognitive frequency and connectivity 0.95 0.001<0.05 SIGNIFICANT

NMS cognitive frequency and integration 1 0.001<0.05 SIGNIFICANT

Isovist Area

Isovist Perimeter
Isovist Drift

Isovist Occlusivity
Isovist Compactness
Isovist Circularity
Connectivity

Mean Depth
Integration

NMS Cognitive Frequency

DMS Cognitive Frequency

Figure 42: Significant correlations obtained from all regression tests

In the correlations of school type and cognitive mapping representation obtained from
chi-square tests (Table 32 & Figure 42), three of correlations are seemed to be statistically
significant (p<0.05): (1) indoor school environment, (2) friends and relatives, and (3)
landmark. However, it cannot be asserted the same way for correlations between the gender
type and cognitive mapping representation (Figure 43). According to the results gender type

have no effect on the cognitive mapping representation at all in both NMS and DMS.
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Table 32: Chi-square test results that are statistically significant between school type and
cognitive mapping representation

X2 df p significance
School type - indoor school environment 0644 1 0.007 < SIGNIEICANT
representation 0.05
School type - friends and relatives 10661 1 0.001 < SIGNIEICANT
representations 0.05
. 0.030 <
School type - landmark representation 6.039 1 0.05 SIGNIFICANT

Relation to Topic
Outdoor School Space
Indoor School Space
Play attributes

—= Friends and relatives
Teachers

Natural elements
Housing representation
Different land uses

Type of school

Gender

Figure 43: Significant correlations obtained from the chi-square tests
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CHAPTER V
CONCLUSION AND DISCUSSION

Through an evidence based approach adopted in this thesis titled “An Analysis of Perceptual
Processes of Students About Their School Environment Through Cognitive Mapping: School
Environment in Nisantepe Neighborhood”, and depending on the results of the case study
conducted within the framework of a comparative methodology the data obtained from NMS
and DMS schools were cumulatively evaluated and in the light of all the interpretations about
the school environments, has been tried to be discussed as well as to shed light on further

studies for the future researchers interested in the school environments.

In the scope of the study, the perceptual processes of middle school 7*" grade students
(13-year-old) about their school environments have been analyzed by the comparison of two
different type of school selected as a public and a private school, which are settled in the
same neighborhood: Nisantepe. The study is aimed to comprehend the perceptual processes
of students through cognitive mapping and then the spatial layout has been analyzed through
space syntax method. It can be assessed that this study is based on a comparative correlational
analysis that intends to examine the fundamental differences between two schools having
students from two diverse socioeconomic status although they go on to their middle school

educations in the same neighborhood in Nisantepe.

The case study has not only aimed to find vital outcomes of students’ representation
considering their outdoor school environments, but also their indoor school environments.

Through the case study conducted, it became possible to understand whether they choose to

99



spend time in the indoor or outdoor environment of their schools. In this case, the values of
representations of image parameters in cognitive maps that displays the perceptual processes
of the students, have been considered as the frequencies of their cognitive representations,
and are comparatively evaluated with the syntactic values as the independent variables which
provided a multi-faceted discussion for planning and programming school environment

design particularly.

Within the context of the study, the choice of students about where they spend their
time during particular periods (indoor) in their short or long break times have found to be
statistically significant (p=0.007<0.05) in terms of school type. It is important to underline
that Nisantepe Neighborhood is on the outskirts of Istanbul where it consists of different
socio-economic backgrounds of people. However, particularly in the center, nearby the
school, residential environment or if we can zoom out, urban form, that has not properly
developed due to the urban laws and regulations. Upon the urban context of the
neighborhood, it is highlighted that the students at the public school Nisantepe Middle School
(NMS), who mostly live in Nisantepe Neighborhood nearby the school, seem to have more
representation of play attributes which can be asserted as active in play in this sense. And it

can be seen from the cognitive map output that it is because they spend more time outside.

On the other hand, almost all students at the private school, Derya Oncii Middle
School (DMS), live outside the Nisantepe Neighborhood and they have less play attributes
representation on cognitive maps compared to NMS. This result might be depending on the
type of transportation students go to school since it is an observed fact that the NMS students

mostly travel to their school on foot while DMS students mostly travel by vehicles. In this
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case, based on the cognitive map drawings, the richness of the perceptual processes in

cognitive map regarding their school environment seem to validate it.

The correlations between cognitive frequency and syntactic parameters can be
asserted that the parameters of isovist area, isovist perimeter and connectivity of the school
environment are found to be significant for both schools and it demonstrates that the students
preferred to include to represent the spaces in their cognitive maps where they feel

comfortable and actively behave in.

However, to compare, both schools have differences in terms of significant results.
NMS have significant results that DMS do not have considering the values of (1) isovist drift,
(2) isovist compactness, and (3) integration. The drift value shows that NMS student have
more spatial network within the school where students move naturally which creates higher
levels of flow and activity which in the case of school environment, it can be related to the
continuity of students’ movements (walking from home) from outside of school through
inside of school. Compactness shows the importance that the spaces/networks area spatially
efficient and seem to be more direct in a way that students’ walking activity when they enter
the school is directed to the building. It can be underlined that NMS has high level starting
point around the entrance of the school border through the school building. In this case,
students’ continuity of movements can be supportive evidence of the study while assessing

their perceptual processes about their school environment.

In this thesis, it is crucial to acknowledge certain limitations that came up due to the
COVID-19 pandemic and additional restrictions. One of the main limitations of this thesis

emerged from the initial plan of using a Google Form as the primary data collection method.

101



The intention was to conduct a survey and cognitive map drawing online to the middle school

students.

To adapt to the circumstances, an alternative approach was adopted. The survey that
was initially designed and planned for online administration had to be altered and printed for
execution within two available schools — one private school (DMS) and one governmental
public school (NMS). The impact of COVID-19 on the overall educational environment was
not seen since it was the end of the pandemic situation. The use of masks was not mandatory,
and the risk did not exist at the time of the case study. Thus, it was possible to conduct the

survey and cognitive mapping sessions face-to-face.

Another limitation of this study was the low participation of numbers, which arose
due to the limited number of students in DMS since it only consists of one section of 7" grade
class in the school. Despite the low participation numbers, the study still gives valuable
insights and clues about the experiences of the included participants. The findings of the
study can contribute to a further understanding of the specific context and create hypotheses

for further investigations for future researchers.

Nonetheless, this study not only deems that it can be beneficial to further research
regarding the perceptions of children about their school environments based on comparisons
of their cognitive data differences in terms of housing locations, scope of urban context, age
groups, spatial configurations, and type of school (public/private), but is also expected to
contribute to achieving better designed, planned, and integrated school environments within

the urban context of the city.

102



APPENDIX

APPENDIX A: Letter of Permission for Nisantepe Middle School
APPENDIX B: Letter of Permission for Derya Oncii Middle School
APPENDIX B.1: Ethical Committee Form of Permission

APPENDIX B.2: Ethical Committee Form of Permission

APPENDIX B.3: Ethical Committee Form of Permission

APPENDIX C: Letter of Permission

APPENDIX D: Letter of Permission

APPENDIX E: Letter of Permission

APPENDIX F.1: Chi-square Outputs Obtained from SPSS Sheet-1
APPENDIX F.2: Chi-square Outputs Obtained from SPSS Sheet-2
APPENDIX F.3: Chi-square Outputs Obtained from SPSS Sheet-3
APPENDIX F.4: Chi-square Outputs Obtained from SPSS Sheet-4
APPENDIX F.5: Chi-square Outputs Obtained from SPSS Sheet-5
APPENDIX F.6: Chi-square Outputs Obtained from SPSS Sheet-6
APPENDIX F.7: Chi-square Outputs Obtained from SPSS Sheet-7
APPENDIX G.1: NMS Regression Test Outputs Obtained from SPSS Sheet-1
APPENDIX H.1: DMS Regression Test Outputs Obtained from SPSS Sheet-1
APPENDIX I: Survey template for students and parents

APPENDIX J: Cognitive Map Drawings of NMS Students

APPENDIX K: Cognitive Map Drawings of DMS Students

103



APPENDIX A: Letter of Permission for Nisantepe Middle School

23/08/2021
OZYEGIN UNIVERSITESI
FEN BILIMLERI ENSTITUSU MUDURLUGUNE,

Ozyegin Universitesi Fen Bilimleri Enstitiisii, Mimarhk Tezli Yiiksek Lisans Programi S010166 numarals,
tez danigmani oldugum 6grencim FAUZI WIBOWO’nun, “An Analysis of Perceptual Processes of
Students About Their School Environment Through Cognitive Mapping: School Environment in Nigantepe
Neighborhood” baglikli yiiksek lisans tezinin alan galigmasi kapsaminda, agagida adres ve iletigim bilgileri
yer alan, Cekmekdy ilgesine bagh Nisantepe Ortaokulu ve IELEV Ortaokulu’nda egitim ve 63renim
gormekte olan ortaokul 6grencileriyle, onlarin egitim ve dgretim siireglerini aksatmamak, dgrencilerinin
ebeveynlerinin de rizalart alinmak ve ayni zamanda gocuklarin bu alan galiymalarma goniillii olarak
katilmak istemeleri kosuluyla, kargilagtirmali bir alan galigmasi yitriitillmesi istenmektedir. Alan galigmalar
kapsaminda, 6grencilerin okullarinin bulundugu kentsel ve fiziksel gevrelere iligkin algilarinin, 6grencilerin
okul gevrelerine iligkin yapacaklari resimler iizerinden incelenmesi amaglanmaktadr.

Tez damgmani oldugum FAUZI WIBOWO’nun, asagida iletisim bilgileri verilen 7.simf ortaokul
dgrencileriyle alan galiymalarii gergeklestirebilmeleri igin gerekli olan iki farkli dilekgenin, “Nisantepe
Ortaokulu” ve “IELEV Ortaokulu”na hitaben hazirlanmasini arz ederim.

Saygilarimla,

Dr.Ogr.Uyesi Nevset Giil Canakgioghu
Ozyegin Universitesi | Mimarlik ve Tasarim Fakiiltesi
gul.canakcioglu@ozyegin.edu.tr

EK: 16.08.2021 tarihli, 2021/15/05 toplant numarali Etik Kurul Belgesi

Nisantepe Ortaokulu

Neriman ZAYIM - School Principal

Nigantepe, Ensar Cd., 34794 Cekmekoy/Istanbul
Phone: (0216) 304 63 55

IELEV Ortaokulu

Ensar Cad. No:4/1 Nisantepe Mah

Cekmekdy Istanbul / Turkey

Phone: (0216) 304 69 09 E-mail: 125.yil@iclev.k12.tr Fax: (0216) 304 36 34
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APPENDIX B: Letter of Permission for Derya Oncii Middle School

17/02/2022
OZYEGIN UNIVERSITESI
FEN BILIMLERI ENSTITUSU MUDURLUGUNE,

Ozyegin Universitesi Fen Bilimleri Enstitiisii, Mimarlik Tezli Yiiksek Lisans Program1 S010166 numarali,
tez danismant oldugum 6grencim FAUZI WIBOWO’nun, “An Analysis of Perceptual Processes of
Students About Their School Environment Through Cognitive Mapping: School Environment in Nigantepe
Neighborhood™ baglikli yiiksek lisans tezinin alan ¢aligmasi kapsaminda, asagida adres ve iletisim bilgileri
yer alan, Cekmekoy ilgesine bagh Ozel Derya Oncii Ortaokulu’nda egitim ve 6grenim gérmekte olan
ortaokul 6grencileriyle, onlarin egitim ve dgretim siireglerini aksatmamak, 6grencilerinin ebeveynlerinin
de rizalan alinmak ve ayni zamanda ¢ocuklarin bu alan ¢aligmalarina géniillii olarak katilmak istemeleri
kosuluyla, karsilagtirmali bir alan ¢aliymasi yiirttiilmesi istenmektedir. Alan g¢aligmalan kapsaminda,
ogrencilerin  okullarinin  bulundugu kentsel ve fiziksel g¢evrelerine iliskin algilarinin, 6grencilerin
okuduklari okul g¢evrelerine iligkin yapacaklari resimler tizerinden incelenmesi amaglanmaktadir.

Tez danmigmam oldugum FAUZI WIBOWO’nun, asagida iletigim bilgileri verilen 7.siuf ortaokul
Ogrencileriyle alan galismalarmi gergeklestirebilmeleri igin gerekli olan dilekgenin, “Cekmekéy Derya
Oncii Ortaokuluna hitaben hazirlanmasini arz ederim.

Saygilarimla,

Dr.Or.Uyesi Nevset Giil Canakgioglu
Ozyegin Universitesi | Mimarlik ve Tasarim Fakiiltesi
gul.canakcioglu@ozyegin.edu.tr

EK: 16.08.2021 tarihli, 2021/15/05 toplanti numaral Etik Kurul Belgesi

Derya Oncii Ortaokulu
Adres: Nisantepe Mah.
Okul Sok. No: 7
Cekmekoy — ISTANBUL

Tel: [216] 939 2525
Faks: [216] 335 1063
E-posta: deryaoncu@deryaoncu k12.tr
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APPENDIX B.1: Ethical Committee Form of Permission

Nigantepe District
_éZYE |-3 i N— C;mei:. Istanbul
o H H H T:0216 564 5000
—UNIVERSITESH i e

www.ozyegin.edu.tr

HUMAN RESEARCH ETHICS BOARD
MEETING MINUTE

MEETING NO :2022/03

MEETING DATE : 03.03.2022
APPROVAL CODE 2022/03/01

MEETING ROOM . Ozyegin University
ATTENDEES : Prof. Dr. G. Canan Ergin

Dr. Sibel Oktar Thomas
Dr. Ceren Hayran Sanh

HUMAN RESEARCH ETHICS BOARD
APPLICATION FORM (FORM A)

An Analysis of Perceptual Processes of Students About Their
School Environment Through Cognitive Mapping: School
Environment in Nisantepe Neighborhood (Master Thesis in MSc
in Architecture)

Project Name

Fauzi WIBOWO
Project Manager Nevset Gul Canakeioglu, PhD, Assist. Prof. (Thesis Supervisor)
Project Manager’s E-mail: fauzi.wibowo@ozu.edu.tr
Contact Details Mobile: +90 534 235 47 17
Key Researchers Fauzi WIBOWO
Project Term September 2021- June 2022

(Start and End Date)

This study aims to analyse the perceptual processes of middle school
students particularly 13-year-old, about their school environment by
comparing two different types of school and socioeconomic group:
one from private school and the other one from public school.
Project Purpose and Research regarding the spatial configuration of the schools will be
Summary analysed through cognitive mapping and space syntax. The research
focuses more on how the school environment is perceived and
Nisantepe Neighbourhood is determined as the case study
environment of the research.

Through data collections, parents and students will be given an Online
Google Document Survey or printed survey to be filled (a link to the
Research Methodology survey is provided in the attachment). The parents will answer the
questions in the survey regarding their socio-economic situation such
as neighbourhood, house types, etc. they live in. Furthermore, since
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APPENDIX B.2: Ethical Committee Form of Permission

Nigantepe District
_éZYE |-3 i N— C;me?:y. Istanbul
o H H H T:0216 564 5000
—UNIVERSITESH i e

www.ozyegin.edu.tr

this research is based on a voluntary participation, the consent of the
of the parents about the participation of their children to participate
will be taken in advance. Students of 7th Grade (13-year-old children)
will be requested to draw cognitive map drawings with the title of
“draw your school and its environment” on an A4 size of paper which
will approximately take 15-20 minutes. Then, they are supposed to
upload the file on the “upload file” section. The surveys are expected
to be given to the Art or Drawing Course teachers (if there is no such
course it can be directly given to the parents) in the scope of their
homework. Depending on the method of education in the primary
schools during the research (online education or offline education). In
the case of online education method, the survey will be conducted
through Online Google Survey. Otherwise, it will be conducted
manually by visiting to the schools. In the following step the surveys
will be evaluated through SPSS analysis and the drawings will be
evaluated according to Piaget’s space parameter and the spatial
configurations of the schools will be evaluated through Space Syntax
method.

a) The data will be collected from both the students of 7" Grade and
their parents.

b) The method of reaching the participants is conducting an online or
offline survey in line with the official decisions by the Ministry of
Health due to the pandemic.

c) Students will not make any physical effort during the research.
During the study, no dialogue will be established with the students
regarding the change of their cognitive and emotional moods.
Therefore, the case study will not affect their physical, emotional, and
cognitive status.

d) The participants will be informed by the school management and
teachers before the survey. In addition, the questionnaire form to be
filled by the students will first be filled by the child's parent. Since
cognitive mapping will be conducted with the children who let their
child participate in the study, children will also be informed about the
study through their parents.

e) This research will be based on voluntary participation of the
children and will be documented through approval form that will be
filled in by the parents.

f) It is assumed that students will gain awareness about their school
and its nearby environment through this study. In addition, this case
study can be considered as a useful study process for students, as the
students participating in the research participate in a creative study
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APPENDIX B.3: Ethical Committee Form of Permission

——OZYEGIN—
—INIVERSITESI-

Nisgantepe District
Gekmekdy, Istanbul
120216 564 5000
info@ozyegin.edu.tr

www.ozyegin.edu.tr

and thus have the opportunity to express themselves. g) After the
participation of the survey, there is no need for feedback since there
is no confidential information to be kept from parents and children
during the research.

Ethics and Data
Management Plan

1) The privacy of the participants will be protected. Responscs
obtained from the surveys will not contain their names and
contact details. The documents obtained from the participants
will be named as Participant 1, Participant 2, etc.

2) The information obtained from the surveys will be stored by
the researcher on a hard disk. The data will be used for the
analysis.

Participants

The study will be conducted at Derya Oncii Middle School
(Cekmekdy Campus) and Istanbul-Cekmekdy Nisantepe Primary
and Middle School with 7% Grade students and their parents.
Based on the class sections (7/A, 7/B, 7/C, 7/D, etc.), students
will be expected to contribute on the drawing of cognitive maps
and survey. The parents will only be expected to contribute on
the surveys.

Research Budget and
Resources

No budget is necessary for this research.

Signatures:

<

et

The Project “An Analysis of Perceptual Processes of Students About Their School
Environment Through Cognitive Mapping: School Environment in Nisantepe
Neighborhood” managed by Fauzi WIBOWQO, a member of the Graduate School of
Engineering at Ozyegin University has been reviewed.

X Ethical Approval is granted
[l Amendment required
O Ethical Approval is declined

pass T

Chair

Prof. Dr. G. Canan Ergin

Dr. Sibel Oktar Thomas Dr. Ceren Hayran Sanli
Member Member
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APPENDIX C: Letter of Permission

Tarih: 14/03/2022
Say1: 94642724-903.07.01-

- ZYEé| E.061681
ONIVERSITER i

MIMARLIK VE TASARIM FAKULTESI DEKANLIGI

Say1 o E-94642724-903.07.01-061681
Konu : Fauzi Wibowo Alan Calismasi Hk

OZYEGIN UNIVERSITESI REKTORLUGU

Ozyegin Universitesi Fen Bilimleri Enstitiisii, Mimarlik Tezli Yiksek Lisans Programi S010166 numarali
Ogrencisi Fauzi Wibowo'nun “An Analysis of Perceptual Processes of Students About Their School
Environment Through Cognitive Mapping: School Environment in Nisantepe Neighborhood” baslikli
yitksek lisans tezinin alan g¢alismasi kapsaminda, Cekmekdy ilgesine bagh Ozel Derya Oncii
Ortaokulu'nda 6grenim géren 7. simf Ggrencileriyle, onlarin egitim ve 6gretim siireglerini aksatmamak,
Sgrencilerin ebeveynlerinin de nzasim almak ve aym zamanda gocuklarin bu alan galigmalanna goniilli
olarak katilmak istemeleri koguluyla, karsilastirmal bir alan ¢alismasi gergeklestirebilmesi igin onayimzi

arz ederim.

Saygilanmla,
Prof. Dr. H. Fatih Ugurdag
Fen Bilimleri Enstitiisit Madir Vekili
OLUR
Prof. Dr. F. Esra Gengtiirk
Rektor
EK:

1) Tez Damgmaninin FBE'ye dilekgesi-Fauzi Wibowo
2) Etik Kurul Belgesi-Fauzi Wibowo

Bu belge giivenli elektronik imza ile imzal anmigtir.

Belge Dogrulama Kodu: 78B75560-6EB7-4795-B490-DFFB1E542B04 Belge Dogrulama Adresi: https://www.turkiye.gov.tr/ozy egin-universitesi- ebys

Adres: Nigantepe mah. Orman sok. 34794 Cekmeky-Istanbul

Telefon No: 02165649089 Faks No: 02165649000

e-Posta: alize.akgul @ozyegin.edu.tr Internet Adresi: www.ozyegin.edu.tr
KEP Adresi: ozyeginuniversitesi@hs01.kep.tr
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APPENDIX D: Letter of Permission

Tarih: 06/09/2021
Sayi: 44121234-903.07.02-

—LIZYEGIN—— E.050885
- i

—LINIVERSITESi—

YOK ILISKILERI KOORDINATORLUGU

Say1 . E-44121234-903.07.02-050885 06/09/2021
Konu : Fauzi Wibowo Alan Caligmasi Hk

T.C.
MILLI EGITIM BAKANLIGI
Nisantepe Ortaokuluna
Cekmekdy-istanbul

Ozyegin Universitesi Fen Bilimleri Enstittsti, Mimarhik Tezli Yuksek Lisans Program o6grencisi Fauzi
Wibowo'nun “An Analysis of Perceptual Processes of Students About Their School Environment Through
Cognitive Mapping: School Environment in Nigantepe Neighborhood” baslikli yiiksek lisans tezinin alan ¢aligmast
kapsaminda, okulunuzda grenim goren 7. simf dgrencileriyle, onlarn egitim ve ogretim stireglerini aksatmamak,
ogrencilerin ebeveynlerinin de mnizasim almak ve aym zamanda gocuklann bu alan ¢ahigmalarna gonillii olarak
katilmak istemeleri koguluyla, karsilagtirmah bir alan ¢aligmas: yapabilmesi hususunda izin verilmesini rica ederim.

Saygilanimla,

Prof. Dr. F. Esra Gengtiitk
Rektor

Ek:

1- Fauzi Wibowo-Etik Kurul Raporu

2- Fauzi Wibowo-Tez Damgmam Giil Canakg¢ioglu'nun Dilekgesi
3- Fauzi Wibowo-Enstitii onayr

6698 sayur Kigisel Verierin Konwmnas: Kanww kapsamwmda kigisel verv'ézel mitelikli kisisel veri niteligini haiz olup ilgili yasal dizenleme geregi karmnda
agkpa éngénilen haller ve tigilinin nzas diswnda veriler aktinlamaz ve islenemez. Veriderin hangi amaglarla, ne kadar sivre igin islendigi ve saklandig, isleme
yartemi, verileri kime hangi amaglara aktard gz ve verinin korumast igin awmast zonulu olan érlemler ve Kamuw ve ikinoil mevauattan kaynaklanan tim
yibkimigiikler tarafimza aittir”

Bu belge giivenli elektronik imza ile imzal anmigtir.
Belge Dogrulama Kodu: 01955305-1D32-481 F-BDOF-A8F5 C19BA249 Belge Dogrulama Adresi: https://www.turkiye.gov.tr/ ozy egin-uni versitesi-ebys

Adres: Nigantepe Mah. Orman Sok. No:34-36 Cekmekoy-Istanbul 1 bilei icin: Betiil
Telefon No: 02165649557 Faks No: 02165649000 AyrmtilebigiiGn Bl Asena DERE

e-Posta: asena.dere@ozyegin.edu.tr Intemnet Adresi: www.ozyegin.edu.tr Yazi Isleri Yoneticisi
KEP Adresi: ozyeginuniversitesi@hs01.kep.tr Telefon No: 02165649557
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APPENDIX E: Letter of Permission

Tarih: 16/03/2022
Sayi: 44121234-903.07.02-

D" ZYEG | N E.062051
i NN

—LINIVERSITESi—

YOK ILISKILERI KOORDINATORLUGU

Say1 @ E-44121234-903.07.02-062051 16/03/2022
Konu : Fauzi Wibowo Alan Caligmasi Hk

T.C.
MILLi EGITiM BAKANLIGI
Ozel Derya Oncii Ortaokulu
Cekmekdoy-istanbul

Universitemiz Fen Bilimleri Enstitiisi, Mimarlik Tezli Yiiksek Lisans Programm $010166 numarali
Sgrencisi Fauzi Wibowo'nun “An Analysis of Perceptual Processes of Students About Their School
Environment Through Cogmitive Mapping: School Environment in Nigantepe Neighborhood” baghikli
yitksek lisans tezinin alan ¢aligmasi kapsaminda, okulunuzda &égrenmim géren 7. simf égrencileriyle,
onlarin egitim ve dgretim siireglerini aksatmamak, 6grencilerin ebeveynlerinin de rizasim almak ve aym
zamanda gocuklarin bu alan ¢aligmalanina géniillii olarak katilmak istemeleri koguluyla, kargilagtirmali bir
alan ¢aligmas1 yapabilmesi hususunda izin verilmesini rica ederim.

Saygilarimla,

Prof. Dr. F. Esra Gengtiwk
Rektor

Ek:

1- Fauzi Wibowo-Etik Kurul Raporu

2- Fauzi Wibowo-Tez Damgmam Nevset Gil Canakgioglunun Dilekgesi
3- Fauzi Wibowo-Enstitii onay1

“6698 sayur Kigisel Verierin Konvmas: Kamww kapsamwda kigisel verv'ézel nitelikli kisisel veri niteligini haiz olup ilgili yasal dizenleme geregi karmnda
agkga éngéniden haller ve tigiinin nzas diswnda veriler aktinlamaz ve islenemez. Verierin hangi amaglaria, ne kadar siire igin islendigi ve saklandig, isleme
yéntemi, verileri kine hangi amaglania aktardigimz ve verinin korwwnast igin alwimast zorunly olan énlemler ve Kanun ve tkincil mevauattan kaynaklanan tim
yikumlidikler tarafirmza attir”

Bu belge giivenli elektronik imza ile imzal anmigtir.

Belge Dogrulama Kodu:
EC1EB3AA-770B-46C8-8149-BA1DBE9S09276 Belge Dogrulama Adresi: https://www.turkiye.gov.tr/ ozy egin-uni versitesi-ebys

Adres: Nigantepe Mah. Orman Sok. No:34-36 Cekmekoy-Istanbul
Telefon No: 02165649557 Faks No: 02165649999

e-Posta: asena.dere@ozyegin.edu.tr Intemnet Adresi: www.ozyegin.edu.tr
KEP Adresi: ozyeginuniversitesi@hs01.kep.tr Telefon No: 02165649557

Ayrntil1 bilgi i¢in: Betiil Asena DERE
Yazi Isleri Yéneticisi
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APPENDIX F.1: Chi-square Outputs Obtained from SPSS Sheet-1

Case Processing Summary

Cases
valid Missing Total
N Percent N Percent N Percent
Whatis the code of the 3 96.9% 1 3% 32 1000%
school?*Is itrelated to
school?

What is the code of the school? * Is it related to school? Chi-Square Tests
Crosstabulation Exact Sig. (1-
s it
Count Pearson Ghi-Square 1.502* 1
Is it related to school? Continulty Camectian® 369 1 543
Likelihood Ratio 2487 1 15
Yes Mo Total 53 298
What is the code of the NMS 18 3 21 e ! =18
school?
Dms 10 0 10 ) il !
count lags than 5 The minimum expectad countis 97
Total 28 3 31 b. Computed anly for a 2x2 table
Case Processing Summary
Cases
valid Missing Total
N Percent N Percent N Percent
Whatis the code of the 31 96.9% 1 31% 32 100.0%
school? *Is outdoor
school env represented?
What is the code of the school? * Is outdoor school env Chi-Square Tests
represented? Crosstabulation Siiones | Exact® J—
Count Pearsor -Sql 2595* 1 107
Is outdoor school env Continuty Carmect 1an 1 235
represented? Uikelinood Ratio 2030 1 085
Yes Mo Total Fishers Exact Tast 05 16
What is the code of the NMS 13 3 21 e 2512 1 13
[ 3
schaal DMS [ 1 10 Wohekd Cann R il ! !
a1 calls (25 0%) hav 1888 1han 5. Thes Minimum axpected countis 2 50
Total 22 9 31 b. Computed anly for bie
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
Whatis the code of the 31 96.9% 1 % 32 100.0%
school? * s indoor
school env represented?
What is the code of the school? * Is indoor school env Chi-Square Tests
represented? Crosstabulation ExactSig. (-
s it
Count Pearson Cni-Sq 9544* 1 002
Is indoor school env Continulty Correction® B414 1 o
represented? Ukelhaod Rato 10381 1 o1
Yes Mo Total Fishars Exact Tst 007 007
Whatisthe code ofthe NS 0 21 2 .
7
scheel DM 4 6 10 ] I
axpacied countis 1.29
Total 4 27 31
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percant
Whatis the code ofthe 3 96.9% 1 31% 32 100.0%
school? * Are play
atributes represented?
What is the code of the school? * Are play attributes Chi-Square Tests
represented? Crosstabulation Jemere
o g
Count =
Paarson Ch-Square 6183 1 o
Are play attributes Continulty Correction®™ 4398 036
represented? Likeliood Ratio [ 008
Yes Mo Total Fishers Exact Test o ns
- 5064 ot
Whatis the code of the NMS 12 9 21
schoal? DMS 1 a 10 N of Valid Cazes
21 calls (25 0%) hav
Total 13 18 31 b. Computed anly for
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APPENDIX F.2: Chi-square Outputs Obtained from SPSS Sheet-2

Case Processing Summary

Cases
valid Missing Total
N Percent N Percent N Percent
Whatis the code of the 3 96.9% 1 3% 32 1000%

school? * Are friends and
relatives represented?

What is the code of the school? ™ Are friends and relatives
represented? Crosstabulation

Chi-Square Tests

ExactSig. (1-
s it s
Count Pearson Chi-Square 1
Arefriends and relatives Continuity Comection® 1 004
represented? Likelihood Rato 1 =001
Ves Mo Total oot =001
Whatis the code of the NMS 13 8 21 1037 1 oot
7 3
EENEE oms 0 10 10 El |
11055 than 5. The minimum expactad countis 419
Total 13 18 )l b. Compuled only for a 2x2 table
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
Whatis the code ofthe Ell 96.9% 1 31% 32 100.0%
school? * Are teachers
representsd?
What is the code of the school? * Are teachers
represented? Crosstabulation Exact Sig (1-
Count Pearson 2187* 1 138
Are teachers |'Ep\esenled? Continuity Comeetion® B20 1 385
Likelihaad Ratio 2361 ' 066
Yes Mo Total Fishers Exact Test w7 180
What is the code ofthe MNMS 4 17 21 2116 1 86
school?
DMS 1) 10 10
ells (50 0%) have
Total 4 27 Ell b. Computad onlyfor a
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
Whatis the code of the 3 96.9% 1 31% 32 100.0%
school? * Are natural
elzments representzd?
What is the code of the school? * Are natural elements Chi-Square Tests
represented? Crosstabulation F——
s it
Count Pearson Chi-Squar a7t 1
Are natural elements Continuity Comection® 258 1 611
represented? Likellhood Ratio 800 1 an
Yes Mo Total Fishar's Exact Tast 458 306
Linsar-by-Linea m 1 380
What is the code of the NMS 12 9 21 Asso
? N
school oMs 4 6 10 Nof 1
a1 cells (25.0%) h pacted countis 4 B4
Total 16 15 )l b. Compuled only for a 2x2 table
Case Processing Summary
Cases
Walid Missing Total
M Percent il Fercent M Percent
What is the code ofthe 3 96.9% 1 31% 32 100.0%
school? * s any housing
units representation
drawn?
What is the code of the school? * Is any housing units Chi-Square Tests
representation drawn? Crosstabulation J—
dalu it
Count Pearson Chi-Square 3543 1 DED
Is any housing units Continuiy Cormectan® 1848 1 163
representation drawn? Uikelinood Ratio 533 1 021
Yes Mo Total 1 74
What is the code of the NMS [ 15 21 ) o
7
scheel DM 0 10 10 1
tless han & The minimum expected countis 1 94
Total 8 25 3




APPENDIX F.3: Chi-square Outputs Obtained from SPSS Sheet-3

Case Processing Summary

Cases
valid Missing Total
N Percent N Percent N Percent
Whatis the code of the 3 96.9% 1 3% 32 1000%

school? * Are different
land uses represented?

What is the code of the school? " Are different land uses
represented? Crosstabulation

Chi-Square Tests

Exact Sig. (1-
s ot sics
Count — "
Pearson Ghi-Square 023 1
Are different land uses Continufty Cormectian® 000 1 1.000
represented? Likellnood Ratio 023 1 880
Yes Mo Total 1.000 597
022 1 882
What is the code of the NMS ] 12 21
school?
DMS 4 6 10 cil |
countlass than 5, Thi pacted auntis 419
Total 13 18 )l b Compuled only for a 2x2 table
Case Processing Summary
Cases
valid Missing Total
1 Percent N Percent N Percent
Whatis the code of the 31 96.9% 1 1% 32 100.0%
school? *Is landmark
representsd?

What is the code of the school? * Is landmark represented?

Crosstabulation Exact Sig. (1-
faly
Count T [ s
s landmark represented? Confinulty Comection® 4138 1 042
. Likelinaod R w668 ' 003
ves Mo Total Fishers Exact Tast 030 015
Whatis the cods of the NMS 9 12 Fl ! e
school?
DMS 0 10 10 !
Total g 22 2 ess than 5. The minimun ed countis 250
otal
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
Whatis the code of the 3 96.9% 1 31% 32 100.0%
school? *Is district
represented?

What is the code of the school? * Is district represented? Chi-Square Tests
Crosstabulation Ex 1-
alus o
Count Pearson Chi- 1
Is diStHEllEp\ESEﬂtEd? Continuity Garrectian® 1 163
1 oz
Yes Mo Total 141 074
What is the cods ofthe NS 15 6 21 ! o
B
school DMS 10 0 10 1
Total 25 5 2 count less than 5. wm expacted countis 1 .94
ota
What is the code of the school? * Is node Chi-Square Tests
represented? Crosstabulation
Value
Count
a
Case Processing Summary Is node Pearson Chi-Square .
e o =
Cases represened N of Valid Cases 31
valid Missing Total No Total N
N Percent N Percent N Percent What s the code ofthe NMS 21 21 a Mo are
school? computed because Is
Whats the code of e 3 96.9% 1 31% 32 100.0% DMS 10 10 node represented? is a
school? *Is node
represented? Total kil 31 constant.
What is the code of the school? * Is node Chi-Square Tests
represented? Crosstabulation
Value
Count
a
Case Processing Summary Is node Pearson Chi-Square o
e M =
Cases represened N of Valid Cases 31
valid Missing Total No Total N
N Percent N Percent N Percent What s the code ofthe NMS 21 21 a Mo are
school? computed because Is
Whats the code of e 3 06.8% 1 31% 32 100.0% DMS 10 10 node represented? is a
school? *Is nods
represented? Total Ell 31 constant.
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APPENDIX F.4: Chi-square Outputs Obtained from SPSS Sheet-4

Case Processing Summary

school?*Is edge
represented?

Cases
valid Missing Total
N Percent N Percent N Percent
Whatis the code of the 3 96.9% 1 3% 32 1000%

What is the code of the school? * Is edge represented? Chi-Squars Tests
Crosstabulation 1
valu t
Count Pearson Ghi-Square 3543* 1 080
Is Edge IEFHESEHIEd? Cantinutty Carection® 1848 1 163
Likelihood Ratio 5.335 1 o
Yes Mo Total 141 074
What is the cods ofthe NS 15 6 21 ! oot
school?
DMS 10 0 10
count less Than 5. The minimum axpectad countis 1 94
Total 25 6 31 b. Computed anly for a 2x2 table
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
Whatis the code ofthe Ell 96.9% 1 31% 32 100.0%
school? *Is path
representsd?

b, Computad anlyfor &

What is the code of the school? " Is path represented?
Crosstabulation
Valy
Count Pearson Chi-Square 164° 1 5e6
s path represented? Continulty Correction® 000 1 1.000
Likelinood Rat 159 1 )
Yes Mo Total Fishers Exact Tast 1.000 528
Whatis the code of the NMS 3 18 21 ! o
school?
DMS 2 8 10
Total 5 25 3 less than 5. The minimun ected count is 1 61
ota
Case Processing Summary
Cases
Valid Missing Total
M Percent N Percent N Percent
What is the gender type? 31 86.9% 1 3.1% 32 100.0%
*Is it related to school?
What is the gender type? * Is it related to school? Chi-Square Tests
Crosstabulation Exact Sig. 1-
alue o
Count Pearson Chi-Say 301* 1
Is it related to school? Continuity Garrectian® oo 1 1.000
Likelihood Ratio 308 1 579
Yes Mo Total 1000 25
What is the gender type?  Male 14 2 16 U Loil
Female 14 1 15
fess than 5. The minimum xpacted countis 1 45
Total 28 3 3 b. Computad anlyfor a e
Case Processing Summary
Cases
valid Wissing Total
il Percent i Percent i Percent
What s the gendertype? 3N e68% 1 31% 32 100.0%
*1s autdoor school &nv
representsd?
What is the gender type? * Is outdoor school env represented? Chi-Square Tests
Crosstabulation J—
falus i
Count Pearson Chi-Square 261* 1 608
Is outdoor school env Confinuity Gomreetion® UE] 1 508
represented? Likelihood Rata 261 ' 608
Yes Mo Total Fishers Exact Test 0l 454
Lingar.by-Linea 25 B
What is the gendertype?  Male 12 4 16 Ass mfonr ) ! ! 3
a— 10 5 i5 N of Vaiid Cases
2.2 cals (50 0%) hn 1658 than 5 The minimum expectad count is 4 35
Total 22 9 31
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APPENDIX F.5: Chi-square Outputs Obtained from SPSS Sheet-5

Case Processing Summary

Cases
valid Missing Total
N Percent N Percent N Percent
Whatis the gendertype? 31 96.9% 1 3% 32 100.0%
*Isindoor school env
represented?

What is the gender type? * Is indoor school env represented?

Chi-Square Tests

Crosstabulation -
alue o
Count — "
Pearsn Chi-Square w05 1 s
Is indoor school env Continulty Comectian® 000 1 1.000
represented? Likellhood Ratio 005 1 45
Yes Mo Total Fish 1.000 875
005 1 oas
Whatis the gendertype?  Male 2 14 16
Femals 2 13 15 Bl . .
1655 1han 5. The minifmum axpacted countis .94
Total 4 20 3 b Gomputed anly for a 212 table
Case Processing Summary
Cases
valid Wissing Total
il Percent i Percent i Percent
Whatis the gender type? 3N e68% 1 31% 32 100.0%
*Are play attributes
represented?
What is the gender type? * Are play attributes represented? Chi-Square Tests
Crosstabulation . Exact 8ig. (-
aly i side
Count Pearson Chi-Square w83 1 M7
Are play attributes Continulty Correction® I 1 585
represented? Ukelinoad Rat 869 ' 5
Yes Mo Total Fishers Exact Test 473 283
nea 855 1 385
Whatis the gender type?  Male 8 8 16
a— 5 10 i5 N of Vaiid Cases n | |
a0 calls  0%) have wd count less than 5. The minimum sxpected count is 6 28
Total 13 18 ELl b. Computad anlyfor a bie
Case Processing Summary
Cases
valid Missing Total
il Percent N Percent N Percent
What s the gender type? 31 96.9% 1 31% 32 100.0%
*Are friends and relatives
represented?
What is the gender type? * Are friends and relatives Chi-Square Tests
represented? Crosstabulation F——
alue o siae
Count "
Pearsen Chi-Sau ves 1
Are friends and relatives Continuity Carrectian® o0 1 1.000
represented? Likellhoad Ratio 045 1 832
Yes Mo Total Fishar's Exact Test 1.000 561
- a3 1 838
Whatis the gendertype?  Male 7 9 16
Femals [ E] 15 il .
§ count less than 5. The min ad counti5 6.29
Total 13 18 3 b Gomputed anly for a 212 table
Case Processing Summary
Cases
valid Wissing Total
il Percent i Percent i Percent
What s the gendertype? 3N e68% 1 31% 32 100.0%
*Are teachers
representsd?
: oz * > Chi-Square Tests
What is the gender type? * Are teachers represented? :
Crosstabulation v Eractsig (-
u it side
Count Pearsan Chi-Squ: 1302 1 251
Are teachers represanted? Confinulty Correction 385 1 545
Likellhood Ratio 1348 1 28
Ves Mo Total Fishers Exact Tast 333 75
What is the gendertype?  Male 1 15 16
Female 3 12 15 !
actud count s 1 94
Total 4 27 N
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APPENDIX F.6: Chi-square Outputs Obtained from SPSS Sheet-6

Case Processing Summary

Cases
valid Missing Total
N Percent N Percent N Percent
Whatis the gendertype? 31 96.9% 1 3% 32 100.0%
* Are natural elements
represented?

Crosstabulation
Count

Are natural elements
represented?

What is the gender type? " Are natural elements represented?

Chi-Square Tests

Pearson Chi-Square 285° 1 584
Continuity Carrectian® 030 1
Likellhood Ratin 285 1

Yes Mo Total Fish 724 an
Whatis the gendertype?  Male 9 7 16
Female 7 B 15 - -
acted countis 7,26
Total 16 13 3 b. Computed anly for a 242 table
Case Processing Summary
Cases
valid Wissing Total
il Percent i Percent i Percent
Whatis the gender type? 3N e68% 1 31% 32 100.0%
*1s any housing units
representation drawn?
What is the gender type? * Is any housing units representation Chi-Square Tests
drawn? Crosstabulation . Exact 8ig. (-
Count alu . i L side
Pearsan Chi-Square 108 1 930
Is any housing units Continulty Correction® oon 1 1.000
representation drawn? Ukelinoad Rat 008 ' 930
Yes Mo Total Fishers Exact Test 1.000 641
1 o3t
Whatis the gender type?  Male 3 13 16
Female 3 12 18 - - -
it less than 5. The minimiem expected count is 2 50
Total 6 25 il
Case Processing Summary
Cases
valid Missing Total
il Percent N Percent N Percent
What s the gender type? 31 96.9% 1 31% 32 100.0%
*Are different land uses
represented?
What is the gender type? * Are different land uses represented? Chi-Square Tests
Crosstabulation F——
Count | o siae
Pearsen Chi-Sau 267 1
Are different land uses Continuity Carrectian® 023 1 879
represented? Likellhoad Ratio 267 1 605
Yes Mo Total Fishar's Exact Test L£E 49
289 1 81
Whatis the gendertype?  Male 6 10 16
Femals 7 8 15 il .
§ count less than 5. The min ad counti5 6.29
Total 13 18 3 b. Computed anly for a 242 table
Case Processing Summary
Cases
valid Wissing Total
il Percent i Percent i Percent
What s the gendertype? 3N e68% 1 31% 32 100.0%
*1s landmark
representsd?
: oz * > Chi-Squars Tests
What is the gender type? * Is landmark represented? .
Crosstabulation Sionfiance Exact g (1-
u it sid sided
Count Pearson Cni-Squa 1181 1 283
Is landmark |'Ep\esenled? Continulty Carrection® 458 1 408
Likelihood Ratio 1188 1 280
Yes Mo Total 433 250
What is the gender type?  Male 6 10 16
Female gl 12 15 !
pectad count s 4.35
Total 9 22 31

117




APPENDIX F.7: Chi-square Outputs Obtained from SPSS Sheet-7

Case Processing Summary
Cases
Valid Missing Total
M Percent N Percent N Percent
Whatis the gender type? 31 86.9% 1 3.1% 32 100.0%
*|s district representzd?
What is the gender type? * Is district represented? Chi-Squars Tests
Crosstabulation
lu ot
Count Pearson Ghi-Sauare ons* 1
Is district \EplESEﬂtEd? Continuty Carrectian® 000 1 1.000
Vi M Likelihood Ratio 008 1 830
es o Total Fisher's Exact Test 1.000 041
What is the gendertype?  Male 13 3 16 LI D L £l
Female 12 3 15 LR
8.2 ¢4lls (50.0%)
Total 25 6 Ell b. Computed anly for &
What is the gender type? * Is node represented? Chi-Square Tests
Crosstabulation
Value
Count
. Pearson Chi-Square 2
Case Processing Summary Is noute " ki
represented?
Cases ? N of Valid Cases 31
Mo Total
Valid Missing Total e = 5 H =G = a. Mo statistics are
N Percent N Percent M Percent alis the gendsriyps e computed because Is
Whatis the gsnder lyps? 3 95.9% 1 31% 32 1000% GEMAIE 15 15 node represented? is a
*|s node represented? Total 31 N constant.
Case Processing Summary
Cases
Valid Missing Total
M Percent N Percent N Percent
Whatis the gender type? 31 86.9% 1 3.1% 32 100.0%
*|s edge represented?
What is the gender type? * Is edge represented? Chi-Square Tests
Crosstabulation Exactsig. (1-
alue df $id
Count Pearse s’ 1
s edlge represented? Continulty Camecti 000 1 1.000
| Likellhood Rato 008 1 830
Yes Mo Total Fishers ExactTast 1.000 841
What is the gendertype?  Male 13 3 16 - o i &
Female 12 3 15 clin ] LI !
(50.0%) haw 1658 1han 5. The minimum expsctad caunt is 2 60
Total 25 6 Ell b. Computed anly for a 2x2 table
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
Whatis the gender type? Ell 96.9% 1 3% 32 100.0%
*Is path represented?

What is the gender type? * Is path represented?

Crosstabulation
Count
|s path represented?
Yes Mo Total
What is the gendertype?  Male 3 13 16
Female 2 13 18
Total 5 26 31

Chi-Square Tests

Exact ig. (1-
ahy " sided

Pearson Chi-Square 168" 1

Gontinulty Gorreetion® oon 1

Likelinood Rat 169 1 681

532

b. Computad only for a 2¢2 tabls
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APPENDIX G.1: NMS Regression Test Outputs Obtained from SPSS Sheet-1

Correlations Correlations
COGNITIVEF COGNITIVEF  ISOVISTPERI
REQUENCY  ISOVISTAREA REQUENCY METER
COGNITIVEFREQUENCY  Pearson Correlation 1 aga” COGNITIVEFREQUENCY  Pearson Correlation 1 721"
Sig. (2-tailed) <001 Sig. (2-tailed) 044
N 8 8 N 8 8
ISOVISTAREA Pearson Conelation 969" 1 ISOVISTRERIMETER Pearson Correlation 721" 1
Sig. (2-tailed) <.001 Sig. (2-tailed) 044
N 8 8 N 8 8
** Carrelation is significant atthe 0.01 level (2-tailed). *. Correlation is significant atthe 0.05 level (2-tailed).
Correlations Correlations
Gy | BOMETRRE COGMITIVEF  ISOVISTOCC
! REQUENCY LUSIMITY
COGNITIVEFREQUENCY  Pearson Correlation 1 789
COGNITIVEFREQUENCY  Pearson Correlation 1 023
Sig. (2-tailed) 020
Sig. (2-tailed) 857
N 8 8
g ] 8 8
ISOVISTORIFT Pearson Comelation 789 1
Sig. (2-talled) 020 ISOVISTOCCLUSMITY Pearson Carrelation 023 1
N s 5 Sig. (2-tailed) 957
*. Correlation is significant at the 0.05 level (2-tailed). N 8 8

Correlations Correlations

COGNITIVEF  ISOVISTCOM

REQUENCY PACTNESS COGMITIVEF ISOVISTCIRC

- REQUENCY ULARITY
COGNITIVEFREQUENCY  Pearson Correlation 1 936
COGNITIVEFREQUENCY  Pearson Correlation 1 038
Sig. (2-tailed) <001
Sig. (2-tailed) 8933
N 8 8
ISOMISTCOMPACTNESS  Pearson Comrelation 936" 1 bt g g
Sig. (2-talled) <001 ISOVISTCIRCULARITY Pearsan Correlation 036 1
N 3 8 Sig. (2-tailed) 933
** Carrelation is significant atthe 0.01 level (2-tailed). N 8 2
Correlations Correlations
COGNITIVEF  CONNECTM i
v . COGMITIVEF
REQUENCY AL REQUENCY  MEANDEPTH
COGNITIVEFREQUENCY  Pearson Correlation 1 950
COGMNITIVEFREQUENCY  Pearson Correlation 1 -.658
Sig. (2-tailed) <001
Sig. (2-tailed) 078
N 8 8
CONNECTMTY Pearson Correlation 950" 1 L J J
Sig. (2-talled) <001 MEANDEPTH Pearson Correlation - 656 1
N 8 8 Sig. (2-tailed) 78
** Cormelation is significant atthe 0.01 level (2-tailed). N 8 8
Correlations
COGNITIVEF  INTEGRATIO
REQUENCY N
COGNITIVEFREQUENCY  Pearson Correlation 1 1.000"
Sig. (2-tailed) <.001
N 8 8
INTEGRATION Pearson Comelation 1.000” 1
Sig. (2-tailed) =001
N 8 8

** Correlation is significant atthe 0.01 level (2-tailed).
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APPENDIX H.1: DMS Regression Test Outputs Obtained from SPSS Sheet-1

120

Correlations Correlations
COGNITIVEF COGNITIVEF  ISOVISTPERI
REQUENCY  ISOVISTAREA REQUENCY METER
COGNITIVEFREQUENCY  Pearson Correlation 1 748" COGNITIVEFREQUENCY  Pearson Correlation 1 766
Sig. (2-tailed) 032 Sig. (2-tailed) 027
N 8 8 N 8 8
ISOVISTAREA Pearson Conelation 749 1 ISOVISTRERIMETER Pearson Correlation 766 1
Sig. (2-tailed) 032 Sig. (2-tailed) 027
N 8 8 N 8 8
* Correlation is significant at the 0.05 1evel (2-tailed). *. Correlation is significant atthe 0.05 level (2-tailed).
Correlations Correlations
COGNITIVEF  1SOVISTDRIF COGMITIVEF  ISOVISTOCC
REQUENCY T REQUENCY LUSMITY
COGNITIVEFREQUENCY  Pearson Correlation 1 -315 COGNITIVEFREQUENCY  Pearson Correlation 1 -108
Sig. (2-tailed) 447 Sig. (2-tailed) 798
N 8 8 ] 8 8
ISOVISTDRIFT Pearson Correlation -315 1 ISOVISTOCCLUSIVITY Pearson Carrelation -.108 1
Sig. (2-tailed) 447 Sig. (2-tailed) 798
N g 8 N 8 Ll
Correlations Correlations
COGNITIVEF ISOVISTCOM COGNITIVEF ISOVISTCIRC
REQUENCY PACTNESS REQUENCY ULARITY
COCGNITIVEFREQUENCY  Pearson Correlation 1 122 COGNITIVEFREQUENCY  Pearson Correlation 1 520
Sig. (2-tailed) 773 Sig. (2-tailed) 187
N 8 B ] 8 8
ISOVISTCOMPACTMESS ~ Pearson Correlation 122 1 ISOVISTCIRCULARITY Pearson Correlation 520 1
Sig. (2-tailed) 773 Sig. (2-tailed) 187
N 2 8 N 8 8
Correlations Correlations
COQGNITIVEF CONNECTM V]
REQUENCY AL eqUINGY | WEANDERTH
COBNITVEFREQUENCY_Pearson Coneiaton ! 7ee COGNITVEFREQUENCY  Psarson Correlafion 1 -674
Sig. (2-tailed) 026
" g g Sig. (2-tailed) 067
CONNECTIMITY Pearson Comelation 769 1 b g g
Sig. (2-tailed) 026 MEANDEFTH Fearson Correlation -674 1
N 8 8 Sig. (2-tailed) 067
*. Correlation is significant at the 0.05 level (2-1ailed). N B ]
Correlations
COGNITIVEF INTEGRATIO
REQUENCY N
COGNITIVEFREQUENCY  Pearson Correlation 1 -313
Sig. (2-tailed) 450
N a 8
INTEGRATION Pearson Correlation -313 1
Sig. (2-tailed) 450
N 8 B




APPENDIX I: Survey template for students and parents

Veli Anketi

Bu anket, Ozyedin Universitesi Fen Bilimleri Enstitisi Yilksek Lisans Mimarlk Bslamiinde grenci oln
Fauzi Wibowo tarafindan bilimsel amagh ofarak yapilan bir calismadir. Galigma sonucunda elde edilen
bilgiler akademik amacli tez ve Anket ve elde edilen
bilgiler, yayin agamasinda anketi cevaplayan ve gizim yapan kisinin isim bilgisi ile sunuimayacaktr
Katkinizdan dolay ok tegekkir ederim. (Velinin tahmini cevaplama siiresi 3 dakika, ocugun da 3
dakika)

* Gerekli

1. Gocugunuzla olan yakinlik dereceniz nedir? *
Valnizea bir sikl isaretleyin.
Anne
Baba

Diger:

2. Sahip oldugunuz Gocuk sayisi? *

3. Egitim diizeyiniz? *
Yalnizca bir sikki isaretleyin.

Okur-yazar degilim
iilkokul

) Orta Okul
Lise

) Oniversite

Yiiksek Lisans

4. Hangi semtte yagiyorsunuz? *

5. Ne tir bir evde yagiyorsunuz? (Birden gok secenek Isaretleyebilirsiniz) *

Miistakil Ev (Tapu Kaych Olmayan)
Mistakil Ev (Tapu Kayd: Olan)
Apartman Dairesi
" Site Igerisinde

Balkonlu/Terash
Bahgell
Givenlikli

Diger:

6.  Evinizin oda sayisi nedir? *

Yalnizca bir sikki Isaretleyin,

7. Evinizde balkon veya terasiniz mevcut mu? *

Yalnizea bir sikk Isaretleyin,

Doktora Evet
Dlgar Hayir
8. Gocugunuzun kendine ait bir odasi var mi? * 12. Cinsiyet®

Yalnizca bir sikki igaretleyin.

Var

Yok

9. Gocugunuzun odasinda balkon meveut mu? *
Valnizea bir sikka isaretleyin.

Evet

Hayir

Agikiama
Yiiksei Lisans Tezi izerinde yapilacak olan bu bilimsel arastimmanin verlerinde de Gocugunuzdan istenilen mini anket ve
bilgse! haritslam galigmesidir. Cocukisnnizin snieti ve Gizim Gsligmasinin kendisi yspmasi srestiima agisindan oldukga
snemlicir, Bundan doiay1

ol
bie sakinca

10, Ben ve Gocugum, Katikdigimiz bu anketten istedigimiz zaman vazgecme hakkina sahip
oldugumuzu ve bu ankete verdigimiz yanitiann ve gocugumun yapacagi Gizim calismasinin
bilimsel amagli bir calismada 5

biliyor ve galis 1l olarak katilmayi kabul

ediyorum. *
Evet, Kabul ediyorum

Sorulart yanitlaman 3 dakika surecek olup, hemen ardindan bir gizim galismas1 yapman beklenmektedir. Bu

anket sonucunda herhangi bir notlandima olmayacaki. Simeiden (e5okklr odorim, )

Yalmzca bir gikki isaretleyin.

Kiz
Erkek

13, Sinif ve Sube *
Yalmzca bir sikk isaretleyin.

S/A

5/8

5ic

50

S/

5/F

5/G

5H

14, Evinizden okula nasi ulagiyorsunuz? *
Yalnizca bir sikki isaretleyin

Viiriyerek

Scooter ile

Bisiklet ile

Toplu tagima araciile {otobis, minibis, vb.)
Okul servisi ile

Ailemin 6zel araci ile

Diger
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15, Sinifin icinde nerede oturuyorsun? *
Yalmzea bir sikk isaretleyin.
Pencere kenarindaki sira diizeni

Ortadaki sira diizen

" Kapi tarafindaki sira duzen

16, Kisa i nerede zaman gegiriy
Yalnizca bir sikki isaretleyin.

Snifta
) Diger arkadaglanmin sniflarinda

Koridorda
Kitiphanede
Kulip odasinda
On bahcede
Arka bahcede
Yesil alanda
Spor sahasinda
Kantinde / Kafeteryada

) Diger

ne tir aktiviteler (Birden ok secenek

17. Kisa
isaretleyebillrsin) *

Ders tekrar, Gdev yapmak
Miizik dinlemek

| Kitap okumak
Koridorda dolasmak
Bahcede gezinti yapmak

Yemek yemek, atistirma yapmak
Arkadaglanmla sohbet

Bireysel spor akiivitesi (ip atlama, top sektirme, vb.)
Arkadaglarla spor aktivitesi

Kuldp aktiviteleri

18, Kisa teneffislerde gogunlukla kag Kisilik gruplar dahilinde zaman gegiriyorsun? *
Yalmizca bir sikki isaretleyin
Tek bagima
2.3 kisi
)36 Kisi
~) 6'dan fazla kigi

nerede zaman

19.  Uzun teneffiste (6gle
Yalnizca bir sikki isaretleyin.

smifta
Diger arkadaglarimin sinifiarinda
Koridorda
Kitiphanede

Kulip odasinda

On bahcede

Arka bahgede

Yesil alanda

Spor sahasinda
Kantinde / Kafeteryada
Yemekhanede

Diger.

20, Uzun teneffiste (5gle ne tiir aktiviteler

seenek igaretieyebilirsin) *

Ders tekrar, bdev yapmak
Miizik dinlemek
Kitap okumak.
Koridorda dolagmak
Bahgede gezinti yapmak
|| Yemek yemek, atigtirma yapmak
Arkadalarimla sohbet
Bireysel spor aktivitesi (ip atlam, top seklirme, vb.)
Arkadaslarla spor aktivitesi
Kulip aktiviteleri

(Birden cok

21, Uzun teneffiiste (ogle teneffiisiinde) coguniukla kac Kisilik grupiar dahilinde zaman
gegiriyorsun? *

Yalnizea bir sikki isaretleyin.

Tek bagima
23 kisi
)36 Kisi
6'dan fazla kigi

LOTFEN OKULUNU VE BULUNDUGU GEVREYI GIZIN. Cizimin, bir A4 kagit veya resim
defterine yalnizca kursun kalem kullanarak yapman beklenmektedir (silgi kullanabilirsin).
Resminde duygu ve dijsiincelerini gésteren ifadelere ve notlara da yer verebilirsin. Toplamda
15-20 dakikada gizimini tamamlayarak net bir sekilde fotografin Gekerek / scan ederek
asagidaki bolime yiklemeni rica ederim. *

2:

N

Gonderilen dosyalar:

Bu igerik Gaagle tarafindan ol armug veys anaylanmanmiste
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APPENDIX J: Cognitive Map Drawings of NMS Students
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Participant 1: Male student, 12-year-old, 7-C.
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Participant 15: Male student, 13-year-old, 7-B.

137



Veli Anketi

Pt

Juuda cdter

blate: sk g 221 ababirie bl N et

e m o i i

i

antahein

cankinn e ble

<ada)
oty

1 Gamglruadschaah ik drcsriznadif

Yedhiea S i aredpn,

& Hang semnttoyagyorsunuz?

ety aipatate Sant

s Mewr
Shprcienine e Gaehes
o x rap oyt lragan;
Wk P (g Kyt 93

[

5. Evinin o zaysinedr? *

Valnzoe br bk garecieyie.

9. Goosfunainiendiog i ir cdsararm?

Valozes bi g ey

Orer
T vk

9. Gotugunianoszands

Ve O N gy

Vel bic gl ssrabeyin.
oo

12 Snfwsibe”

“Pailizcs i ki tgaramagin
O
aw e
(e
e

ctdama

Ftenhe i e e

0 Barvs gatuAu, S IGME bk 5

=dysn +
Lhpim bt s,

B o e

1 g

by et ne s 7

3 Tepintagima seos otk

{0l

e
% st goekema® e
- D -
Dan
o G Oan
e b e e
s Coviier ol o
ot
Oerusmn
3 = 7 Evirace bakon vy terasinzmancut Tl
\- IS
Castam Votnzes i i sardgin
S X
Oome . Ooest :
&
\ .
12 Ciigen®

i

Snifinighde rareds otarugmeeun -
ainezsa b ik garertagin

D oot kst ses cus

crisdabizns

() o taraf i s, ddzem

K toraftosterde gegunts

1 e zemzn geg sy

[T ——

O Kt ccunteh

o Zinbslce

.

[T —
O vaucnin

~ Kt b

LTS T—

o e 5 anste i,

it
O whSsg i Maca
ke

"

O wubip o3zavew,
St

25 dron sehzedn

€ veanondc
€3 5o zanarin
£ tarcoda ineeryiao

ey g g
L.
Coam

Clvoma

Crremitcunce
i

2,

Soanekigaretzyebileing”

|
[mET

dibemet

oo
Keasbece dumas
[Desestacain. poumt

: [l PR R———
| e soaaister
Ttsnmaranser

sty

VA il et

Gt

oyt 2iire

erirks: aderin,

Stvien s

1 e s

Google Farmiar

Participant 16: Male student, 12-year-old, 7-B.

138




Veli Anketi

o,
ey : }
T, Geeugurialsclanekilk dorvemiz et
Vainaes b i gt i
o

e

7. SpeLBunE o

4 Feoglsaria a7t
Alediye

S Nt b v yorrn? Binden cob sagansk eyl 7
M it
sz g iy
[t o irrzaarn st
) spetmenosies

m

e enange
P -

abcet
Dveris
)

Evnizinocs sepm near

Veinasa b g gz
e -
O ‘

S Kimasar:
Ot tskeste
Otasmbagn

2 O sy zsmsznds o e
R K atners AR
8. Keateraty S e 5 vemakanede S
abnges S givn e+ : H - Ovigws

Zecarakigretiey Iz

e i e

e

D s tekcan ek
sk ik 2
r—— 2% 2
e delzimne

g i yoI 3 5

e

f
=

e

L sthsegnamiz et
£

o

o

ke ans tbhesi

‘Supahivided

stk

L
2 e 7 X
e S
T cegrar i 7 i
o : Sarite b ok i
\ - 3 e e ik e et
2 G 4. e ginde nerecd oty +
ooz ketiee e et . . e,
o ———— bkl ot
Yetres i i eretion, gas
e G Poncers kessonsas s
COmsmbinns zen
A s O op aratiecati ses gizen
S Snrwgess 16, s enertask
& Goruuruss sdsards Eakin et - : Veinzze i shisisaetigiy AT Rl medenren onomnd
[ — Yolesn b gl evodog .
p—— snta
= [t R———
sssacens v £ A
A, Zank iy 2
e Ve e 5 A
g O vesnasits
S X s * O srerammands : 3
v ir PR 27 O Kominds atetermn: 3 : E
: L S
iyenumn, i . B Wiz SEREY
Women el i o
B v atesa 5 2 % x
e 5 s il
s e i :
n e
H %
5 , S z RS ¥
" ‘. P T i : n i o a
Beretincbian { y
Sertiebian) E : 7 s i i g,
[ — e L r—
ot s G
Dl e (O shacsglanmn st b
(O iteran Oneme
C Daena
(3 Kiphansda

2« % oYi G2 Cicvint

weiter. Toglards

4adysd b5 yidaerl fea starin.t

ontadlen dosslar

Participant 17: Female student, 11-year-old, 7-A.
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Participant 18: Female student, 14-year-old, 7-A.
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APPENDIX K: Cognitive Map Drawings of DMS Students
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Participant 22: Male student, 12-year-old, 7-A.
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Participant 23: Female student, 12-year-old, 7-A.
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