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Abstract

According to environment and behavior theories, individuals in their first years
of cognitive development enter a world full of environmental stimuli motivating
them to perceive and learn. As a result of many perceptual processes, people con-
vert and transfer perceptual information to their cognitive schemata. The promi-
nent researcher Piaget (1955), who analyzed the perceptual processes of children
through cognitive development stages based on age, mainly studied the way that
a child perceives the environment within a constructive approach. One of the
methods of revealing constructed and stored data in the memory is through the
analysis of cognitive maps that children have drawn as they each uniquely per-
ceive the environment and construct specific cognitive schema.

Additionally, Lynch (1960) contributes to the theory of perception with the
idea that if an urban part has a strong imageable character in terms of paths, edges,
districts, nodes and landmarks, one can orient oneself easily when influenced by
the synthesis of perceptual processes. Some other scholars have also been inves-
tigating how cognitive maps can be analyzed within the theory of space syntax
(Zheng & Weimin, 2010; Zimring & Dalton, 2003; Haq & Girotto, 2003; Kim &
Penn, 2004).

In this sense, this article aims to contribute to both the methodology through
the analysis of cognitive maps by using justified permeability graphs within the
theory of space syntax and to the understanding of how the perception of children
differs depending on gender and socioeconomic status. This includes a case study
of children aged 11 who have drawn their home and nearby surroundings as part
of Canakg¢ioglu’s research (2011).
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1. Introduction

Children learn their environments
through their actions in physical set-
tings and several schemata that they
develop through their reciprocal rela-
tionship with physical environmental
stimuli. What is learned by this mo-
tor-sensory correspondence is reflect-
ed in certain kinds of behaviour in
children. This interactive process de-
pends on both the developmental stage
of the child and the characteristics of
the physical environment. J. J. Gibson,
who tackles environment and behav-
iour theories through an ecological ap-
proach, stresses the importance of in-
dividual movement in the extraction of
environmental knowledge and defines
this process as a perceptual system in
which the senses, behaviour of the per-
ceiver and the physical environment
are inseparable parameters (Wohlwill
and Heft, 1987).

2. The development of perceptual
process in children

The reciprocal relationship between
the physical setting and children, in the
scope of developmental psychology, is
studied by Jean Piaget (1955), who
made great research contributions to
how cognitive development is devel-
oped in children through a constructive
approach. He argues that the cognitive
development of children involves con-
ditioning their behaviour by intuitions
when they first meet the world; eventu-
ally as they grow up through ongoing
experiences; they develop organized
patterns of behaviours dependent on
certain schemata. He argues that these
organized patterns of behaviour even-
tually integrate children with the ongo-
ing life around them and impact how
they think through in a more question-
able manner gradually depending on
their age.

Piaget classifies the perceptual sys-
tem dependent on the cognitive de-
velopment of children in four different
stages depending on age (Ciiceloglu,
2009): (1) Sensorimotor Stage (0-2
years) in which children interact with
the outside world with their intuitions
and senses (Wilson, 1995); (2) Preop-
erational Stage (2-7 year-olds) through
which children, behaving in an ego-
centric manner, start to represent the

objects and occasions with symbols
and words and classify the objects in
groups (Hart and Moore, 1973); (3)
Concrete Operational Stage (7-12 year-
olds) at which children form the ability
to turn intuitions into operations, and
can add, subtract, classify and put ob-
jects in order depending on their per-
sonal experiences; start to understand
and feel empathy for others’ thoughts;
and show a more adaptive behaviour
to their environment (Piaget and In-
helder, 1967); (4) Formal Operational
Stage (12+ year-olds), which is defined
as the completion of the constructive
approach of cognitive development,
when children develop such a system-
atic attitude that they can use cognitive
operations to tackle problems so that
they can use conceptions and symbols
without residing in concrete issues
(Hart and Moore, 1973).

So, it can be summarized that while
senses and intuitions are dominant
in a child’s life in the first two stages,
through interaction and stimuli caused
by the environment, the child shows
the ability to think and question the is-
sues in the last two stages of their cog-
nitive development (Ciiceloglu, 2009).

2.1. Development of spatial percep-
tion in children

According to Piaget and Inhelder
(1967), the children define their posi-
tions in space depending on cues in the
environment and later build relation-
ships and paths between these cues.
Piaget defines spatial representation in
a child’s cognition as the reflection of
environmental behaviour as symbolic
and internalized cognitive informa-
tion.

Piaget and Inhelder reached four
main findings about spatial percep-
tion: (1) children learn space through
their ongoing individual activities; (2)
children’s cognitive representations are
constructed through the imitation of
adult behaviour; (3) spatial perception
is accomplished through four stages,
which are sensorimotor, preoperational,
concrete operational and formal opera-
tional stages, as stated earlier; (4) the
development of spatial relationships is
completed in three consecutive phases,
which are topological, projective and
metric or Euclidian spaces (Hart and
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Moore, 1973). These consecutive
phases of spatial relationship are re-
flected in cognitive maps as follows:

Topological space

As children reach the age of 7, al-
though they cannot measure and com-
pare objects in an appropriate unit
and scale, they intuit that significant
relationships such as proximity, sepa-
ration, order, enclosure and seriation
exist between objects. They can repre-
sent these kinds of relations of objects
by drawing the patterns or objects in
certain manners such as within a row
and sequence, receding or approaching
each other (Piaget and Inhelder, 1967).

Projective space

Projective space parameters refer to
the coordination of objects in relation
to others. Objects can be observed as
simple perspective expressions despite
some distortions. The general coordi-
nation of perspective is set up in the
drawing (Piaget and Inhelder, 1967).

Metric (Euclidian) space

Through gaining an awareness
that objects retain their size relative
to the distance in between them as
they change locations, the child com-
prehends that the representation of
objects varies depending on altered
reference points. Thus, children can
organize spatial representations with-
in their cognitive maps with a better
understanding of the rules of perspec-
tive, and can draw objects in appropri-
ate sizes depending on their locations
while accommodating a certain refer-
ence point of sight (Piaget and Inhel-
der, 1967).

Along with Piaget, Lynch puts for-
ward ‘image parameters’ to discuss how
people perceive their environment,
construct and recall cognitive data and
remember places through some distant
characteristics.

2.2. Notion of image depending on
Lynch’s theory

According to Canter (1977), Lynch
is the researcher who brought back the
notion of image to the Earth by ask-
ing the question whether some cities
are more imageable than others. He
addresses this issue by revealing the
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link between the mind and the phys-
ical environment, and puts forward
such a classification system through an
extraction of his interviewees’ sketch
maps. He argues in his influential book
The Image of the City that five charac-
teristics of the image of the cities can be
examined: paths, edges, districts, nodes
and landmarks.

According to Lynch (1960), while
paths refer to continuous axis, edges
are defined as boundaries. Whereas
districts have certain boundaries with-
in their homogenous characteristics,
nodes refer to intersection points of
paths showing different modes of be-
haviour, and landmarks are distinct
reference points of cities that give cues
to the visitor.

Lynchs imaginative parameters
can also be adapted to interior spaces.
Nodes may represent common meet-
ing spaces, paths may represent linking
elements such as corridors, edges may
represent separating elements such as
walls, districts may represent spaces
designed for different modes of be-
haviour and landmarks may represent
diversely emphasized spaces or ele-
ments (Giir, 1996).

So, having introduced how children
perceive their environment and in what
manner spatial perception is related to
individual cognitive development, the
next part of the paper discusses the
first setting in which children meet,
perceive and construct an image of
home, in terms of a nest, in their cogni-
tive schemata.

2.3. Home as the first attachment
place of children

The home environment is the pri-
mary setting that children recognize
and get familiarized and acquainted
with. Although they participate in
many institutions such as daycare cen-
tres, schools and playgrounds as they
grow up, home remains the prima-
ry environment and the most domi-
nant setting that children get to know
(Wohlwill and Heft, 1987).

The prominent French philosopher
Gaston Bachelard (1969) discusses
home through poetic language about
his own experiences, and evaluates
home as an existence with a wide and
deep meaning. Moreover, he asserts
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that the existence of a being depends on
the notion of the house so that house
is not only a physical space contain-
ing a recollection of time and habits
but rather a place full of memories.
Bachelard says that children build up
their first relationship with the rest of
the world through their homes because
“the house shelters daydreaming, the
house protects the dreamer; the house
allows one to dream in peace” (1969,
p-88). Additionally, the house provides
children the feeling of belonging to
their families and society via a network
of attachment and intimacy with oth-
ers.

While children grow up and adapt
to their home environment as an origin
point where they feel a sense of belong-
ing, they gradually become acquainted
with their nearby settings and experi-
ence a feeling of freedom. They start
to discover the nearby environment
attached to their homes: the entrance,
stairways, terrace, porch, garden and
urban elements such as the sidewalks,
playgrounds and urban context in
which the house is located. Simultane-
ously, this process means that children
start to construct cognitive maps of the
imaginary characteristics of the nearby
setting of their homes.

In this manner, Hart argues that the
close setting of the home environment
becomes the transitional space where
children begin to experience the out-
side world. He discusses this transition
as a multilateral process between the
grownup, the child and the environ-
ment which should be well balanced by
families in order to both give children
the freedom to explore and experi-
ence but also to protect them from the
risks and dangers of the environment
(Chawla, 1991).

3. Cognitive maps as a tool to anal-
yse the interaction of children in the
built environment

As the vast amount of the built en-
vironment is generally designed to
be appropriate for adults in terms of
physical conditions, children tend to
behave and become influenced in a dif-
ferent manner than adults. Therefore,
to understand the interaction between
children and the physical settings, it is
necessary to develop diverse research

methods to collect data through case
studies that include the participation
of children. According to Ziegler and
Andrews (1987), there are some alter-
native methods to examine how the
child interacts with the environment.
Children can either be requested to (1)
draw pictorial sketches, (2) show some
objects in a representative setting, (3)
locate objects on a representative mod-
el or (4) be interviewed for verbal com-
ments.

3.1. The scope, aim and outcomes of
the previous study

Since this study uses the cognitive
data of a previous study, it initially
gives a brief overview of previous re-
search and outcomes for a comparison
with more recent outcomes. The aim
of the previous research was to inves-
tigate the factors affecting the pro-
cesses of perception in children in the
scope of environment and behaviour
theories. The research question asks
how the nearby environment with the
child’s home at the centre of close sur-
roundings and cultural setting affects
the spatial perception and richness of
the cognitive schemata of children.
The home environment is defined as
the physical setting that the child first
meets in terms of a nest that brings the
feeling or sense of attachment. For the
comparative study, an equal number
of 11-year-old children were selected
from two different physical settings
with contrasting urban characteristics
in Istanbul: (1) a group of children were
selected from an informal housing set-
ting, or a gecekondu housing structure
at the outskirts of the city; (2) a group
of children were selected from a gated
community setting at the periphery of
Istanbul.

The case study researches whether
the two independent variables of gen-
der and socioeconomic status play a
role in spatial perception and cognitive

maps.
In the case study of the previous
research, two elementary schools

were selected, one from each of the
above-mentioned housing communi-
ties. Each group of children were asked
to draw their home environments with
their nearby settings in a 40 minute
session on two different days. A total

ITU A|Z « Vol 12 No 3 « November 2015 « N. G. Canakcioglu



of 82 children participated in the case

study, including 19 girls and 22 boys in

the low socioeconomic group, and 21

girls and 20 boys in the high socioeco-

nomic group. Consequently, 82 cogni-
tive maps were obtained to be analysed.

The evaluation phase of the cogni-
tive maps includes:

(1) Piaget’s topological space param-
eters (proximity, separation, order, en-
closure and seriation), projective space
parameters (straight lines, parallel lines
and perspective), metric (Euclidian)
space parameters (conservation, block
expression);

(2) Lynchs imaginative space pa-
rameters: paths, edges, districts, nodes
and landmarks.

Cognitive maps were analysed with
respect to both gender and socioeco-
nomic status. It should also be stated
that an equivalent methodology was
implemented in the research of Unlii
and Cakir (2002), which comparatively
investigates the cognitive maps of pri-
mary school children going to school
by foot, school bus and other vehicles.

The research conclusions
(Canakeioglu, 2011) are summarized
as follows:

o An analysis of the income variable
shows that there is a significant
difference between the two socio-
economic groups. This outcome
may result because children from
high-income groups demonstrate
cognitive maps that are richer in
cognitive data. This may be due
to the tendency of higher income
families introducing more toys to
their children. These toys may then
trigger age-appropriate senses and
stimulations.

o A second outcome depending on
the income variable is that the chil-
dren from the high-income group
living in the gated community draw
maps focused more on interior
spaces, which are already equipped
with many belongings such as pia-
nos, computers, vanity mirrors and
guitars etc.

o The children living in the informal
setting, draw maps accentuating
outdoor spaces such as the grocery
store, motorways, internet cafes
and fruit trees etc. since they tend
to spend their spare time playing
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outside on the streets,

o When the results are analysed in
terms of gender, in both income
groups, girls tend to draw interiors
through a more comprehensive and
detailed manner than the boys. This
may result from the sociocultural
norms of Turkish society that tends
to raise girls in a comparatively
more inward oriented manner than
boys. Consequently, while the girls
from the high-income group liv-
ing in the gated community have
their own rooms furnished with
special possessions to keep them-
selves busy indoors, the girls from
the low-income group living in an
informal setting spend their time
at home, where they do not have a
separate room for themselves, and
do not play outdoors as much as the
boys.

o The cognitive maps show that chil-
dren living in the gated community
are not as aware of the physical set-
ting of their home environments as
the children living in the informal
setting. The reason for such an out-
come could be that although a gated
community is designed with recrea-
tional facilities appropriate for chil-
dren, children cannot actually use
them without the guidance of an
adult. Since parents do not feel it is
safe enough to allow a child at this
age to go to the outdoor areas even
though they live in a gated commu-
nity, the cognitive maps of the chil-
dren from the high-income group
imply that they watch their imme-
diate neighbourhood from their
windows. In contrast, the children
living in worse physical housing
conditions reflect their urban expe-
riences more onto cognitive maps.
Although they probably cannot find
appropriate facilities designed espe-
cially for them, they discover their
play materials and spaces outdoors
on the sidewalks and void lands.
They play with mud, pebbles and
bricks, and play hopscotch on the
porches of their apartments, creat-
ing their own playing scenarios.

As revealed in the previous study,
the provided analyses are based on the
spatial parameters of Jean Piaget (Piaget
and Inhelder, 1967) and the image pa-
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rameters of Kevin Lynch (1960). There
is an ongoing debate on the theory of
space syntax whether space syntax can
be used as a research tool to analyse
cognitive data. The main aim of this
paper is to find out whether the com-
parative quantitative method of analy-
sis of space syntax may be an alterna-
tive method to examine the cognitive
maps of children. Next, the paper will
discuss attempting to use space syntax
as a research tool to analyse cognitive
maps through an interdisciplinary ap-
proach.

3.2 Space syntax as a tool to analyze
spatial cognition

According to the research of Zheng
and Weimin (2010), there is a signifi-
cant relationship between the syntactic
configurations of real spaces and cog-
nitive maps of the interviewees who
participated to the study. In addition,
the analyses show that despite the er-
rors in cognitive maps drawn by the
interviewees, there still is a significant
consistency between the maps and the
real environmental situation. So, it is
possible that cognitive maps can be
used as an integrated research tool in
space syntax studies.

Additionally, Zheng and Weimin
(2010) mention that the axial maps
of spaces can also be evaluated as the
simulations of cognitive data of peo-
ple moving around these spaces. In the
scope of their study, the researchers
analyse both the values and correla-
tions between global integration, local
integration, connectivity and depth val-
ues, and figure out that cognitive map
representations significantly corre-
spond with the existing settings. Thus,
it is debated through a progressive
manner that cognitive maps integrated
with space syntax can be used as a tool
to analyse the association between spa-
tial organization and spatial cognition.

Moreover, Zimring and Dalton
(2003) embrace the research area of
space syntax and cognition through a
collaborative manner. This contributes
to (1) the understanding of the rela-
tionship between the physical charac-
teristics of environment and cognitive
representations, (2) reveals how physi-
cal space is related with behaviour and
(3) offers an innovative methodology

to analyse the existing spatial struc-
tures. In addition, Haq and Girotto
(2003) in their study of two hospital
settings contribute to this interdisci-
plinary research area using intelligibil-
ity as a measure to analyse cognitive
maps, search for a way to analyse the
idea of movement and offer a comple-
mentary grounded theory.
Additionally, Kim and Penn (2004)
seek to make research on space syntax
interdisciplinary, and try to handle the
issue through an integrated manner
to reveal the relationship between the
outcomes of human behaviour in the
physical environment and spatial cog-
nition. According to their survey com-
paring the sketch maps of residents
with the existing layouts in a neigh-
bourhood in London, they find that
local integration degrees in cognitive
maps are especially linked to the syn-
tactic data of the actual environment.

3.3. Space syntax as an alternative
methodology to analyse children’s
cognitive maps

Within the framework stated above,
this study aims to:

l.search for a supplementary or al-
ternative research tool to analyse cog-
nitive maps of children

2.contribute to the methodology of
analysing cognitive maps of individu-
als through the quantitative method of
space syntax.

To implement this aim, 72 cogni-
tive map drawings by children ob-
tained through a case study as part of
the research of Canakg¢ioglu (2011) are
analysed. These maps, which have al-
ready been analysed within the spatial
parameters of Piaget (Piaget and Inhel-
der, 1967) and the image parameters of
Lynch (1960) and have been concluded
with some significant results, are now
examined using justified permeability
graphs within the concept of space syn-
tax. The aim is to comprehend wheth-
er there are any unique and significant
results. In this manner, it is also aimed
to discuss whether space syntax can be
implemented to analyse the cognitive
maps of children as a substitute meth-
od.

Having reviewed the previous inter-
disciplinary research in terms of space
syntax and spacial cognition (Zheng
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and Weimin, 2010; Zimring and Dal-
ton, 2003; Haq and Girotto, 2003; Kim
and Penn, 2004), this paper targets to
develop a new approach to analyse
cognitive maps. The scope of this pa-
per aims to contribute to the analysis
of cognitive maps drawn by 11-year-
old children from two distinct social
groups.

3.3.1. Steps of analysis of the study

Obtaining significant results re-
quires an equal number of drawings
from both of the gender groups and
income groups, meaning that 18 girls’
and 18 boys’ drawings are selected ran-
domly from each income group so that
a total of 72 cognitive maps are anal-
ysed.

Before explaining the steps of anal-
ysis, the acceptance procedure used in
the evaluation phase of the drawings
should be mentioned. It is not possi-
ble to analyse children’s drawings as
typical layouts or spatial structures
through conventional methods. As
each child was requested to draw his or
her home environment and nearby set-
ting through his/her eyes, there is no
need to compare such subjective data
with any existing plan data. Therefore,
each drawing on an A4 size paper ac-
complished by the children with their
own subjective attitude is accepted as a
total cognitive space no matter wheth-
er they have tried to draw their homes
within a garden, house layout plans
within a facade view or houses as a
fagade within a street silhouette as seen
in Figure 1. Indeed, children draw their
cognitive maps freely as a reflection of
their experience. In fact, Kaplan (1973)
supports this view, defining cognitive
maps as “schematic, sketchy, incom-
plete, distorted and otherwise simpli-
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fied and idiosyncratic” and “a product
of experience, not of precise measure-
ment’.

Consequently, in this study, the
analysis of cognitive maps is conduct-
ed by justified permeability graphs, or
justified gamma maps, which Hillier
and Hanson (1984) say, “permit easy
measurement of these syntactic prop-
erties. Thus, justified gamma maps are
intended to allow a form of analysis
that combines the visual decipherment
of pattern with procedures for quanti-
fication”

In addition to Table 1, the analysis
steps are as follows:

(1) Following the notion of convex
map described by Hillier and Hanson
(1984), a simplified drawing to clear-
ly describe the spatial structure and
connections between them within the
drawing is prepared for each cognitive
map.

(2) Each space of the cognitive map
is identified by a letter in a circle, de-
fined as a node, to create a basis for a
justified graph. Following the definition
of root space by Hillier et al. (1987) and
Klarqvist (1993), the exterior space of
the house is identified as the root space
in each spatial representation. Other
spaces are identified with nodes se-
quentially, depending on the permea-
bility factor between the spaces.

(3) To conduct a syntactic analysis,
justified permeability graphs are pre-
pared for each cognitive map in order
to show the direct relation between
spaces by syntactic steps, including the
permeability values and depth levels of
the spatial structure (Klarqvist, 1993).
Both the permeability and depth values
are calculated for each cognitive map.
Via the justified graphs prepared, it is
possible to convert the subjective data

Figure 1. Two examples of cognitive maps showing the house within a garden and within a

neighbourhood. (Boy, 11; Boy, 11).
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Table 1. An example to demonstrate the steps followed to reveal syntactic value of each cognitive map.

Original Cognitive Map
(Girl, 11 years old)

AR ;‘\o«jr S s
| | =) —)
Y )
b f
Simplified Drawing
Step 1 Showing the Spatial <
Structure with Nodes 2 »
o o R

a 1
Step 2 Justified Graph
& o
Permeability Value 8
Step 3
Depth Level 2

expressed by children from a visual to

mathematical verification. which can l@ble 2. Distribution of permeability and depth levels depending

be concretely shown. on gender.
(4) In the last step, tables are pre-
pared to see whether any significant Total Permeability Total Depth Level
results arise and correlate with the to-
tal amounts and arithmetic mean val- Boys 163 76
ue of permeability and depth values, Girls 155 68
dependent on gender and income level
variables. Therefore, it is observed that
there is the potential for a comparative 63 .
discussion about boys” and girls’ cogni- o ]
tive maps and different socioeconomic 248
levels through a syntactic analysis. 120 |
In the evaluation phase of the study, 100 1 2 68 = Boys
permeability and depth level data ob- ol WCiE
tained from the cognitive maps are i
evaluated by Pearson chi-square anal- 20 -
yses through the statistical software — O e s at Al Tora et Lovel ot Al
SPSS Table 8 to find out any significant Y rawings " orawings
associations among the gender and in-
come variables. Figure 2. Graph showing total amount of syntactic steps

(permeability) and depth levels depending on gender.
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Table 3. Distribution of total permeability of boys™ drawings
dependent on income group.

Total Permeability of the Boys' Drawings

Low Income Group 96

High Income Group 67

Table 4. Distribution of total permeability of boys’ drawings
dependent on income group.

Total Depth of the Boys' Drawings

Low Income Group 50
High Income Group 26
25
A
20 Permeability
of boys'
drawings
i 15 from low
S income group
©
o
=
o 10
o A Permeability
AA of boys'
drawings
5 A from high
A income group
A A
A A A AA
0 A
0 S 10 15 20

Figure 3. Scattergram of boys’ cognitive maps showing the
permeability dependent on the variable of income group.

7

6

v

depth level of
boys'drawings
from low income
group

IS

w
»
>

Depth Level

N
»
»
>

& A depth level of
boys' drawings
from high income
group

-
>

A AAA AA 1

Figure 4. Scattergram of boys’ cognitive maps showing the depth
level dependent on the variable of income group.

Table 5. Distribution of total permeability of the girls’ drawings
dependent on income group.

Total Permeability of the
Girls' Drawings

Low Income Group 104

High Income Group 51
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4. Results
o Firstly, all 72 maps are analysed by

means of the tree-like justified per-
meability graphs to find the total
amount of permeability and depth
levels of all executed data. The dis-
tribution of these two values de-
pendent on gender variable can be
monitored in Table 2 and Figure
2. Considering total permeability,
the cognitive maps of the boys re-
flect more syntactic steps in terms
of permeability, meaning that the
spaces are connected to each other
through more branches, than the
girls. Considering the total depth
level, the spaces drawn by boys are
represented through a deeper man-
ner than the girls.

A second outcome is found de-
pendent on the income variable.
As seen in Tables 3-4 and Figures
3-4, the total permeability and depth
levels of boys’ cognitive maps from
low-income group show higher val-
ues than the ones from the high-in-
come group. The highest permea-
bility value is detected as 22 with a
depth level of 6 in the high-income
group.

However, there is also an exception
that contrasts with this result. One
map from the high-income group
shows 0 syntactic step, meaning
that the child only drew one space
and nothing attached or integrated
with this space within the cognitive
map. The children who drew only
one space in their drawings mostly
drew their own rooms without any
other spaces connected to the space
drawn. Cognitive maps reflecting
only one space are mostly observed
in the high-income group. These
cognitive maps are evaluated as “0”
in terms of both syntactic step and
depth level.

As monitored from Tables 5-6 and
Figures 5-6, the total amount of per-
meability and depth levels of girls’
cognitive maps from the low-in-
come group show higher values
compared to the other girls’ maps
from the high-income group. It is
also noticed that the gap between
the trend lines are wider in the girls’
scattergrams than the boys, which
means that the cognitive maps
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of the girls from the low-income
group show a more interconnected
and deeper structure of spaces with-
in their drawings. Nine out of 18
girls’ drawings are evaluated as “0”

they display the ability to represent
the spaces they are living in through
a more complex interrelationship
and integration within their cogni-
tive maps.

since the girls from the high-in- 1
come group living in the gated
community only drew their own
rooms without any other connect-
ed spaces to their rooms. Within
these drawings, the one and only
space which is highly accentuat- 6
ed and richly designated are their .
own private rooms; these children 2
prefer to emphasize their personal 0
equipment such as computer, TV,
musical instruments etc. as seen in
Figure 7. From these results, it may
be inferred that these children tend
to spend most of their time in their 7
rooms and that they attach more
personal significance to these be-
cause they hold their personal be-
longings.

 In the final tables and figures, the
analyses of all 72 cognitive maps of : +
children are shown. As seen in Ta- /
ble 7 and Figures 8-9, according to
Pearson chi-square tests processed oM ALY Y Y
in SPSS, the changes in the total
amount of permeability and depth
level are significantly higher Table
8 in the drawings of the children
from the low-income group than
those of the high-income group:

16

14
permeability
in girls'
drawings
from low
income
group

12

Permeability
2
0 (=}

A permeability
ingirls'
drawings
from high
income
group

Figure 5. Scattergram of girls’ cognitive maps showing the
permeability dependent on the variable of income group.

6 A

]
»

depth level of
girls' drawings
from low income
group

Depth Level
»

w
4

A depth level of
girls' drawings
from high income
group

N

=

Figure 6. Scattergram of girls’ cognitive maps showing the depth
level dependent on the variable of income group.

Table 6. Distribution of total depth of the girls’ drawings dependent
on income group.

o Income level; permeability: o .
®=12,359, df=4, p=0,015 < 0,05 Total Depth of the Girls' Drawings
(significant) Low Income Group 42

2

o Income level; depth level: x*= -

High Income Group 26

16,687, df= 2, p=0,000 < 0,05 (sig-
nificant)

 Both the permeability and depth val-
ues of the low-income group are al-

Table 7. Distribution of total permeability and total depth of all
cognitive maps dependent on income group.

most twice that of the high-income Total Total Depth
group, revealing that children living Permeability Level
in the 1nf01.'mal setting are more Low Income Group 200 0
aware of their nearby environments —
centred with their homes. Indeed, High income Group 118 52
Table 8. Association between permeability and depth level with gender and income level.
Item x> daf P significance
Gender; Permeability 3,118 4 0,538 > 0,05 insignificant
Gender; Depth level 1,468 2 0,480 > 0,05 insignificant
Income Level; Permeability 12,359 4 0,015 < 0,05 significant
Income Level; Depth Level 16,687 2 0,000 < 0,05 significant
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5. Conclusion

The aim of the study is to find a
quantitative supplementary research
tool to analyse the cognitive maps of
children, thus contributing to the re-
search methodology of analysing in-
dividual cognitive maps within the
theory of space syntax. Through the
analysis of children’s cognitive data, it
is possible to contribute the following
assertions to the debate:

Figure 7. An example of a cognitive map of a girl from high income
group representing only the child’s own room. (Girl, 11 years old).
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Figure 8. Scattergram of all children’s cognitive maps showing

the

amount of permeability dependent on the variable of income

group.

Depth Level of All Children

7

# Low Income Group

' High Income Group

-
-

-
=
]
-
]
-
]
']
.
-
[ ]
-
[

Figure 9. Scattergram of all children’s cognitive maps showing the
depth level dependent on the variable of income group.
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From the syntactic analyses of an
equal number of drawings of girls and
boys at the age of 11 for a total of 72
cognitive maps, it is shown that boys’
cognitive maps are more permeable
and deeper in terms of spatial structure
compared to girls’ cognitive maps. This
difference results in both of the income
groups. This outcome may be due to
the sociocultural norms of Turkish so-
ciety that is accustomed to raising girls
in a more inward oriented manner
than boys.

o In addition, it is shown that half of
the cognitive maps of the girls from
the high-income group living in a
gated community are evaluated as
“0” in terms of syntactic value since
they preferred to draw their own
rooms in a fragmented manner, dis-
playing their personal belongings.
This finding could also enter the de-
bate on sociocultural issues in Tur-
key, especially as families from both
the middle class and high-income
groups tend to have fewer children
than those of the low-income group
and have a greater chance to reserve
a separate room for each of their
kids.

o In contrast to the above outcome,
children from the low-income
group, which does not have the op-
portunity to have a separate room,
are the most likely to have more ex-
perience in the other rooms of their
interiors and in the outdoor spaces
attached to their homes. As low-in-
come families tend to have more
kids, they do not have the chance to
reserve a separate room for each of
the siblings. Also, since these chil-
dren are used to going to school
by foot alone or in the company of
their siblings, friends or parents,
they have more opportunities to
observe their nearby environments
within an urban context. Coming
in contact with the urban layout
becomes a bodily experience that a
child may store in their cognition.
Thus, it is possible to say that chil-
dren from low-income groups liv-
ing in an informal setting have more
environmental experience and con-
struct more knowledge within their
cognitive schemata, thus reflecting
deeper syntactic values onto their

Can cognitive maps of children be analysed by space syntax?
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cognitive maps.

Another finding is that the children
from the high-income group show
a lower capacity, and produce shal-
lower and low permeable cognitive
maps as if they are used to watching
the urban life happening around
them from their windows in their
own rooms. It is possible that these
children may be (1) more engaged
with their own technological devic-
es such as tablets and laptops or (2)
accustomed to going to school by
private vehicles. Both lead to only
visually experiencing the urban
layout, and this is not enough for a
child to store experience in cogni-
tion. Thus, it appears that children
from a high-income group living in
a gated community construct less
environmental knowledge within
their cognitive schemata and reflect
shallower syntactic values onto their
cognitive maps. This raises the con-
cern about whether children from
gated communities ever learn to
discover the outdoors.

The three outcomes mentioned
above show that the syntactic values
of the cognitive maps of children
depend significantly on the income
level variable. The reason why the
cognitive maps of children from
the low-income group show a sig-
nificantly higher degree of perme-
ability and depth level may be due
to the distant characteristics of the
environments that the children live
in and where they spend their spare
time. Children who emphasize
outdoor spaces in their maps may
have had more opportunity to play
outdoors and can therefore repre-
sent their home environments in a
deeper and integrated manner. Al-
ternately, children who merely em-
phasize their own rooms with their
personal belongings may not have
had the opportunity or preference
to play outdoors as freely as the
other children as they live in a gated
community, an artificially designed
environment with planned recre-
ational activity areas for children.
According to these results, justified
permeability graphs measuring the
amount of permeability and depth
values may be used to measure and

analyse the cognitive maps of chil-
dren.

o In conclusion, cognitive maps of
children can indeed be analysed by
space syntax, giving an affirmative
answer to the initial research ques-
tion and title of the study.
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zihinsel semalar insa ettigi igin, her
gocugun ortaya koydugu biligsel hari-
tanin da tekil ve 6zgiin olarak deger-
lendirilmesi gerekmektedir. Cocukla-
rin gevrelerine iliskin zihinlerinde insa
edilen ve depolanan bu bilgiyi ortaya
¢ikarmanin yontemlerinden birisi, go-
cuklarin bizzat kendileri tarafindan ¢i-
zilen bilissel haritalarin analiz edilme-
siyle gergeklestirilebilmektedir.
Zihinsel semalar ve biligsel harita-
larin analiz edilmesi konusunda ¢evre
ve davranis teorileri kapsaminda lite-
ratiire 6nemli katkilar saglayan Kevin
Lynch (1960), yollar, kenarlar, bolgeler,
nodlar ve nirengi noktalar: seklinde
siniflandirdigi mekansal bilesenlerin
kullanildig: giiglii ve nitelikli bir imge-
sellikle tasarlanmis olan kentsel ¢evre-
lerin, insanlarin algisal siireglerine an-
lamli bir katk: sagladigini ve bu sayede,
bireylerin s6z konusu bu gevrelerde
oryantasyonlarini daha iyi kurabildik-
lerini belirtmektedir. Bununla birlikte,
yukarida belirtilen gevresel bilesenleri
iceren gevrelerin, mekanlarin hatirlan-
masinda ve bununla birlikte bireylerin
zengin biligsel haritalar ortaya koy-
malarinda 6nemli katkis1 bulundugu-
nu ifade etmektedir. Bununla birlikte
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bazi aragtirmalar kapsaminda bilisim
kavrami, mekdn dizimi (space syntax)
arastirmalar1 kapsaminda irdelenme-
ye calisilmaktadir (Zheng & Weimin,
2010; Zimring & Dalton, 2003; Haq &
Girotto, 2003; Kim & Penn, 2004).
Yukarida belirtilen tartigma alani
cercevesinde bu c¢alisma, Piaget’ nin
mekansal alg1 parametreleri ile birlik-
te Lynch’in imge parametreleri kulla-
nilmak suretiyle, ¢ocuklarin mekénsal
alg1 diizeylerinin cinsiyet ve sosyoeko-
nomik durum degiskenlere bagli ola-
rak nasil degistiginin kiyaslandigi bir
¢alisma icin elde edilmis olan biligsel
haritalarin analiz edilmesine alternatif
bir yontem sunmay1 amaglamaktadir.
Bu sebeple, calismanin tartisma alani,
farkl iki sosyoekonomik gruptan ge-
len 11 yas grubundan ¢ocuklarin kendi
ev ve yakin cevresine iliskin mekan-
sal algilarinin incelendigi “Istanbulda
Farkli Sosyal Gruplarin Yerlestigi Cev-
relerde Yasayan Cocuklarin Algisal
Siireclerinin Biligsel Haritalar Yonte-
miyle Irdelenmesi” baslikli ¢aligmanin
(Canakgloglu, 2011), alan aragtirmasi
safhasinda elde edilen biligsel harita
verilerinin mekdn dizimi yontemiyle
analiz edilmesi iizerinedir. Baska bir
deyisle, calismanin ana hedefi, biligsel

haritalarin analiz edilme asamasinda,
mekadn dizimi (space syntax) yontemi-
nin alternatif bir nicel analiz metodu
olarak kullanilmasina olanak saglayip
saglamadigini aragtirmaktir.
Calismanin iceriginde, mekdn dizi-
mi yontemiyle irdelenen biligsel hari-
talar, “koridor, giris holii ve merdiven
gibi lineer mekanlarin, erkek ¢ocuk-
larin haritalarinda kiz ¢ocuklarinkine
kiyasla daha fazla vurgulanip vurgu-
lanmadig1”; buna paralel olarak, kiz
cocuklarin haritalarinda ice dontik
mekanlarin daha fazla miktarda ortaya
cikip ¢ikmadigr” gibi konular cinsiyet
degiskeni baglaminda, “list sosyoeko-
nomik grupta yer alan ¢ocuklarin ¢o-
gunlugunun, kendilerine ait odalarinin
bulunmas: sebebiyle, alt sosyoekono-
mik gruptaki ¢ocuklara kiyasla daha
sig (shallow) mekansal iliskilerin yer
aldig1 haritalar ortaya koyup koyma-
digr” gibi hususlar ise sosyoekonomik
durum degiskeni baglaminda irdelen-
mek istenmektedir. Anlamli sonuclar
elde edilmesi 6ngoriilen bu hususlarin
irdelenmesinde, dogrulanmis gegirgen-
lik haritalarina (justified permeability
graphs) bagvurulmak suretiyle derinlik
(depth) analizleri uygulanmustir.
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