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Abstract

Spatial legibility is related to the obtainment of spatial information (2D and 3D) that is in the
urban area according to the characteristics of the observer who perceives this space. The aim of
this research is to examine the spatis¢ gi bi | i t y o f uktUmversitg whiolpiss s o f
located in Konya province according to the characteristics of the area and the observer. The
spatial characteristics of the application area were determinedtheitnalyzes that were
conducted with the help of Geographical Information Systems (GIS) and the characteristics of
the observer were determined with analyzes that reveal the understanding of the observer to the
area (Lynch analysis, questionnaire appicca and statistical evaluations). When the
conducted spatial analyzes and statistical evaluations are examined, it was determined that the
spatial legibility of the campus has a statistically significant relationship with the characteristics

of the areaiad the observer.
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1. INTRODUCTION

An urban environment is a formation which consists of physical, cultural and historical layers,
includes many urban activities and is perceivgthe people living in the city [B]. Perceiving

the urban environment and the changes by the citizens takes place with the need for

"understanding and discovering" [3]. Four informative variables are defined for understanding
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and discovering the urbaenvironment; mystery, complexity, legibility and coherence [4].
Among these variables, legibility is one of the principles of urban design and it increases the
perception of the urban environment ¢,

There are various definitions of legibility. Overalkgibility reflects the possibility of
coherence and organization of the objects that are designed in the urban environment in order
for easy comprehension and recognition of an area, forming cognitive maps and easing the
accessibility and direction fimlg [6-7]. The legibility of the urban area is related to the
depiction of the city in the minds of people who are living in the city. The physical elements
which are effective for the depiction of the city for the people living in the area were first
defned by Lynch in 1960 [8]. Subsequently, App
et al. in 1986 asserted theories on the determination of environmental elements that affect the
spatial legibility [91 1 ] . Lastl vy, K° s eo] | amehsuementefspatiaivo v a
dependencies of legibility in 2011. These are the information of spatial plan in the second
dimension and the information of the area in the third dimension [12]. These variables are
regarded to be more measurable than the conteptare used in the literature for the definition

of the legible environment such as simple, coherent, organizable, etc. [13]. However, the
legibility of an area is shaped not only with these spatial variables but also with the effect of
these variablesn the emotions of the observer [14]. For this reason, spatial legibility is related

to the process of obtaining information on spatial variables (2 dimensionatdintesional

spatial information) and the interpretation of the observer in the mindthbr @vords, the
characteristics of the area and observer affect the process of obtaining information on the spatial

variables in the provision of spatial legibility [12].

There are several studies that examine the characteristics of the area and obderypeoCcess

of obtaining spatial information. In these studies, spatial characteristics were examined in terms
of circulation spaces in hospitals [15], metropolitan cities and University campus spaces
[16, 17]. and the characteristics of the observerewexamined in terms of sighisabled
individuals [6], spatial perception change of young people [18] and people who experience the
urban area for the first time (visitors) [14], Furthermore, the actions and experiences of
individuals and associating théepes of the city are important in the process of obtaining
information on the spatial variables [15]. In this sense, there are several studies on obtaining

spatial information in the"@and 3 dimension and creating direction finding strategies [13,19].

The aim of this research is to examine the ¢

campus area which is located in Konya province of Turkey. In the studies in the literature, the
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characteristics of the space and the observer were takeromgmeration in the measurement

of spatial legibility. In this research, different from the studies in the literature, the spatial
legibility of the campus was examined on the plans that reflect the 2nd and 3rd dimension of
the campus along with the chat@mstics of the space and the observer. Spatial characteristics
were reviewed with the macroform analysis of the campus, sfatietional analysis and slope

and visibility analyzes that were produced with the help of GIS as 2 and 3 dimensional. The
chamacteristics of the observer were determined with the help of Lynch analysis which was
conducted on the measurement of spatial perception of students who have and don't have spatial
experience and with statistical evaluations on the results of the an&iysilly, according to

the obtained findings, it was examined whether or not the spatial legibility level of the campus
space has a statistically significant relationship with the characteristics of the space and the
observer.

With this research, it wasraed to contribute to the literature by revealing the necessity of
comprehensively analyzing the characteristics of the observer and space in order to create
legible urban areas which are successful, integrative and accessible in terms of the design of

urban space.

2. MATERIALS AND METHODS
Perceiving a city with its open space structure and physical shape indicate that the city is simple

and legible [20]. It is required for a city to be legible in terms of

1 creating a memory map for the visitors to the city [20],

1 carrying out the navigation easily by perceiving the environmental characteristi@n{1]
1 perceiving the third dimension of the space.

In the determination of changing legibility level, 2ndnéinsion (geometry) and 3rd dimension
(landmarks) information are required [132]. The information of the space in the 2nd
dimension is the geometry and its complexity. Geometry defines the second dimension of a
space which facilitates and provides thavigation by revealing the spatial plan and the

relationship of space with other spaces pA2,24].

The information of the space in the 3rd dimension is the landmarks that are remarkable or affect
the spatial legibility with its identifiability [1325, 26]. It is quite important for landmarks to
be visible for successful navigation and perceiving the third dimension of the space [19]. The

visibility information of the landmarks is used for traveling, comprehending or sharing the
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navigation instructionstranslating the maps and organizing travel plans without any

experiences in the environment [27].

In order to acquire this spatial information (2nd and 3rd dimension) from the environment easily
and quickly, it should be simple, coherent, compatible wfth environment, open and
accommodable [812, 13, 28]. Spatial information that is obtained easily and quickly in the

spacencreases the legibility of the space.

The way of obtaining the spatial information from the urban environment and the process of
perceiving effect the characteristics of the space and the observer (physical and
sociopsychological characteristics) [23)]. In this context, the legibility of space is carried out

by using the spatial information that was obtained according to thectdrdstcs of the space

and the observer from the environmend{@ensional and-8imensional information) in a fit

for purpose way by processing in the mind. The process that was stated in the Figure 1 also
constitutes the fundamental structure of treeaech.

Characteristics
of the Space

The information of the The information of the
space in 2™ and 3™ space in 2* and 3

dimension dim ension

B

Characteristics
of the Observer

Mind

R =T

[ SPATIAL LEGIBILITY ]

Figure 1. The Methodology of the study

The process of obtaining th&°2nd 3 dimension information of the area in order to determine
the spatial | e g Utiversity which is lecated in tloef Kongaepkovincek of
Turkey that was chosen as application area was examined according to the characteristics of
the space and the observer. The first stage of the research is related to the characteristics of the
space andhe second stage was related to the process of obtaining the spatial information (in

2"9and 3¢ dimension) according to the atacteristics of the observer.

The characteristics of the space are defined as the natural and artificial environment, historic
dimension and cultural dimension. The characteristics of the observer are defined as the

physical and socipsychological characteristics of the individual [14].
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In the first stage, the legibility of S.U. campus space which was determined as appliesion ar
was examined in terms of spatial characteristics. Accordingly, the maps which reveal the spatial
information of the campus that was determined as

{ application area was produced with the help of GIS h ddmension (macroform

development of the campusdafunction analysis) and

{ in the 3%dimension (slope analysis and visibility analysis). Spatial legibility of the campus

was examined on these maps which reflect the characteristics of the area.

1 In the second stage, the legibility level of SU campus area was examined in terms of the
characteristics of the observer with the help of Lynch analysis. Kevin Lynch determined
five legibility elements in 1960 which define the characteristics of the sjgpEnding on
the understanding of the individuals and their perception of the area. These are; paths,
edges, districts, nodeand landmarks [18, 26, 382].

1 The sample group which had spatial experience was chosen from the students of
EngineeringFacl ty in Geomatic Engineering at (SU)
have spatial experience was chosen from the students of Geomatic Engineering at
Necmettin Erbakan University (NEU). The number of students who had spatial experience
is30andthenumbe of students who didndét have spat
of the questionnaire, it was required from students to score the Lynch elements on five

point Likert scale (least:1, low:2, medium:3, high:4 and most:5). (Figure2).

LANDMARKS DISTRICTS y NODES EDGES PATIS

Legend

Legend
o Mo Legend Legend

Figure 2. TheLynch elements of Campus
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According to the average scores which were obtained from the scoring, each Lynch element
was mapped separately in terms of students
(NEU) with the help of ArcGIS 10.6 software. It svstatistically analyzed whether or not there
were significant differences between the students who have spatial experience (SU) and don't
have (NEU) related to each Lynch elemente$t was used as a statistical analysis method
since there were two samsproups. The-test is used in order to examine whether or not there

is a statistically significant relationship between the two sample groups in terms of averages. In
scientific studies, fest is preferred in cases when the number of sample group,ishew
standard deviation of the main population is unknown and the parameters of the main
population is not used in hypothesis test. According to the independent saegileesults

which were conducted for each Lynch element, the statistical resuliseha obtained on the
guestionnaire answers of students who have

tables and it was interpreted whether or not theme any significant differences.

As a result of the research, spatial legibility of thenpas was examined based on the
characteristics of the space and the observer. It was determined that there was a significant
relationship between the spatial legibility of the campus and the characteristics of the observer

and space.

ot

3.EXAMINING THESPAT | AL LEGI BI LI TY OF SELC¢CUK UNI VERS

CAMPUS
3.1 Examining the Application Area according to the Spatial Characteristics

In the determination of application area according to the spatial characteristics, maps were
produced on the macroform analysis, present condition analysis (natural and artificial
environment), and slope and visibility analysis by benefiting from GIS.

S.U. Campus Area Macroform Analysis

S. U. Campus area was established in 1975 in Konya province which has the largest acreage in
Turkey (Figure 3). According to the statistics of 287, there were a total of 73045 students

as 58488 students in undergrathi and associate degree program and 14557 postgraduate
students in S.U. campus which is located in Konya province of Turkey. Furthermore, it has the

third largest campus area in Turkey.

The campus area is located in the northern entrance of the cityeaidja the Afyon highway

on an integrative terrain (Figure 3). The location of the campus is an important urban image at
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the entrance of the city. This situation provides spatial legibility which would leave a mark in

the mind of firsttime visitors.

LEGEND

CITY CENTRE
URBAN MACROFORM

- UNIVERSITY

048 16 24 32
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Figure 3. General view oftie study area
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Figure 4. The land use plan of Campus
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S.U. Campus Land Use Analysis (natural and artificial environment)

Land use analysis defines the geometry of the space iftén®nsion and its complexity.
Land use analysis is required for obtaining the spatial information of the campti§ in 2
dimensionwhich reflects the focus points in the space, functional clustering and interspatial
transitions and connections. The Land Use Analysis (natural and artificial environment) of S.U.

Campus Area was presented in the Figure 4.

There are functional uses in the campus area which would correspond to the needs of the livings
in terms of planning and design. The campus is located on the highway that leads to the city
center of Konya. This situation provides students from other tai@erceive the location of

the campus area in the city in an integrated way. When the functional distribution in the campus
area is examined, educational areas, green areas, social areasymodation areas and
administration areas are clustered in certain regions. This clustprinents spatial
complexity. Recreational focus points were created by integrating the social areas and green
areas. Accommodation areas provided focus pointshwiould be near the borders of campus

area and to the highways. Health areas are located on the main road and trolley line in the
campus area and integrated with social facilities. The location of the health areas increases the
accessibility to the hedltservice by the people who live and don't live on the campus. Trolley
line which forms a ring in the campus by starting from the city center increases to establish
connections between different functions in the campus since it provides public transportati

in the campus. This situation increases the spatial legibility while navigating and the

accessibility in the campus.
S. U. Campus Area Visibility Analysis

The information of the space in th& 8imension is the landmarks and other architectural
strucures which affect the spatial legibility with its identifiability and are remarkable in"the 3
dimension. In this research, visibility analysis was used for obtaining the information of the
space in the "8 dimension. Visibility analysis provides the aysi$ of visible and subvisible
areas in the study area from one or moredatermined observation points [33]. In this
analysis, it is required from observation points to be higher than its surroundings in terms of
observing and perceiving more spadesrthermore, visibility analysis results differ according

to the morphological condition of the area, in other words, ruggedness, plainness, etc. Overall,

the observed areas are less in slopingragded terrains.
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The areas which affect the spatial pgrgon were determined with the visibility analysis that

was carried out in the campus in tiéddmension. For this, 3 frequently used trolley stops were
determined as observation points. From these observation points, visibility analysis was carried
outin GIS environment for education and service structures on the campus (Figure 5).

The determined observation points are respectively; V1: Central Trolley Stop, V2: Shopping
Center, V3: In front of the Faculty of Engineering. The visible areas were shidtvigneen

color and subvisible areas were shown with red color in the analysis which was created from
these 3 different observation points. For a person who enters the campus for the first time from
the V1 observation point, the first perceivable landmaries the Faculty of Medicine and
graduate schools and then the rectorate building. For the person who observes the campus from
the V2 observation point, Faculty of Medicine, Rectorate and graduate schools can be observed.
From the V3 observation point, thesults are the same. According to the visibility analysis
results from these observation points, it can be stated that theisegdrchitectural structures

which can be easily seen from the surroundings of the campus are perceived more spatially.

3D CAMPUS OVERVIEW
l‘ 4 4 ? ,‘n !
\'A" ‘ ﬁd;‘ y % &""

wméxv :

VISIBILTY POINT 1 (V1)

:zaz ‘

\ 75 2o, 3D VISIBILTY
< * POINTS

VISIBILTY POINT 2 (V2) VISIBILTY POINT 3 (V3)

Figure 5. Visibility analysis of campus determined from the specific points

When the analysis and maps on the spatial characteristics of the campus are examined, it can
be stated that the spatial information of the campus'rad 3¢ dimension can beasily

obtained ad can be used fit for purpodeor this reasonhie campus is spatially legible.
Examining the Application Area according to the Characteristics of the Observer

The legibility level of S.U. campus area was examined in terms aftitheacteristics of the

observer. The perceptibility and image of space differs according to the physical and socio
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psychological characteristics of an observer B, physical characteristics of individuals are
defined as their height, weight, featudsheir eyes, their age, gender and characteristics of
their sense and their sogmsychological characteristics are defined as their expectations,
learning processes, lifestyle, income, cultural and ethnic background, social class, spatial

experiences, amory and needs [148, 29].

LANDMARK ANALYSIS (SU) LANDMARK ANALYSIS (NEU) Legend
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T-TEST ANALYSIS RESULTS FOR LANDMARKS
Group Variable N | Mean [S)t;l t df P Variable N Mean  Std. Dev. t df P
U CampusMosque | 35 | 269 087 3563 |53.65| [0.00 | Stadium || 35 | 200 119 538 | 4059 0.0
NEU 3 | 330 047 30 3.13 0.35
SU Shopping Center | 35 | 409 115 -1.01| |46.34| |0.32 | SporFacility || 35 146 0.70 050 | 61.33 061
NEU 0 | 430 047 30 153 0.51
U Refectory 3B | 263 091 499 (5004 [0.00 | Square 35 169 1.08 266 | 4345 001
NEU 0| 177 043 30 117 0.38
5|38 17 borm a5 | 1 o
SU Library ™ & 030| |42.16| [0.77 | Cafeteria ’ ' 435 | 3400 0.0
NEU 3 [ 317 o038 30 100 0.00
U Medicine Faculty | |35 | 334 151  -547) [39.64] [0.00 | Fagpoke || 35 | 240 150 063 | 4041 053
NEU 30 | 480 041 30 223 043
U Cultural Center | |35 | 257 082  -366| |48.42| [0.00 ATMs 35 3.57 117 436 | 4752 0.00
NEU 0| 320 041 29 262 0.49
Engineering
Faculty ¥ | 226 12 Computer 35 277 103
U Canteen 3.25| |47.32] 10.00 Center 781 | 479 0.00
NEU D|158 05 30 127 0.45
U TechnoPark 3B | 166 094  284) (46.23( |0.01 Museum 35 169 0.90 451 | 3400 0.00
NEU 0| 117 038 30 100 0.00

Figure 6. The results of Lynch analysis and T test analysis on landmarks
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The visual and spatial experience of individuals can change the spatial reference framework
[37]. This changes the level of spatial legibility level. In this research, the spatial experience
among the socipsychological chaeristics of an individual was accepted as the variable.

The legibility level of the campus (if"®and 3¢ dimension) was examined according to the
meaning that groups give to space as the group that has spatial experience (SU) and the group
t hat Haveesgatabeixperience (NEU).

It was required from students who have spatial experience in the campus area (SU) and don't
have (NEU) to score the Lynch compounds that they perceive while navigating-pofive

Likert scale (least:1, low:2, medium:3, high:4 and most:5). Accordirfietaverage scores that

were obtained from the scoring, the Lynch compounds were visualized on a map with GIS in
terms of the students who have spatial exper
whether or not there is a statistically significaritesence between the answers that were given

by these two groups on the Lynch analysis compound was analyzed with independent sample
T-test.

When the TFest results were examined, it was observed that there was a significant difference
between the averag®f two groups on each Lynch compound. In the results of the analysis, P
(Sig (2 tailed) result (p=0.000) also expresses that there is a statistically significant difference
between the averages of the groups. P value (sig.) in 95% confidence inteinas def
statistically significant difference in cases where it is lower than 0.05 and defines that there is

not a statistically significant difference in cases where it is higher than 0.05.

Il n the results of the anal fprEqusliyoftVariancespatter pr e
was conducted according to the Equal variances not assumed. Since there were differences
between these group distributions, unequal variance assumption was used. However, in the
analysis that is performed according to thigedent variables between these two groups, the
important value is p (sig (2 tailed)). In this application, since thalype is (p=0.000) zero
whichever variance dispersion we use, there wouldn't be any difference in the analysis
interpretations.
Below,

1 maps that were produced with GIS and

1 independent sample-fEst analysis results
were interpreted according to the questionnaire results which were conducted on each Lynch
compound that both groups perceived while navigating in the campus area by lgarmgnt

tables.
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When the map and analysis results on landmarks were examined, in all of the landmarks except
for shopping center, library, sports facilities and the flag pole, a statistically significant
difference was determined between the averagegsé tfio groups depending on the different
variables on p<0.05 significance level and in 95% confidence interval (Figure 6). Accordingly,
shopping center, library, flag pole and sports facilities are common landmarks that both groups
perceived while navigating in the space. Since shopping center is shdpgisgd, the library

is aimed at educational activities and sports facility is the space which is used for sports
activities and annual festivals, they were involved in the sppéiadeption borders of both
groups. For other determined landmarks, the landmarks that both groups perceive while
navigating differ. While cafeteria, dorm cafeteria, ATM and Computer Center come into
prominence in terms of the benefited landmarks whilegadinig for SU students who have the
spatial experience, Faculty of Medicine comes into prominence in terms of the most benefited
landmark while navigating for NEU students who don't have spatial experience. It was
determined that SU students perceived dpaces of which they use frequently and provide
their needs on food, shopping and educational activities as landmarks and NEU students
perceived the Faculty of Medicine as a landmark since they receive medical service.

When the map and analysis results evexamined according to the districts, in all of the
districts except for District 9, District 18, District 19 and District 30, a statistically significant
difference was determined between the averages of these two groups depending on the different
variabdes on p<0.05 significance level and in 95% confidence interval (Figure 7). Accordingly,
both groups which have (SU) and dondét have (
(District 9, District 18, District @ and District 30) similarlyDistricts of 18, 19 and 30 are the

reserve area districts that are defined as green areas in the campus. District 9 is the trolley stop
which represents the entrance to the campus borders. For this reason, both of the student groups
perceived this district similéy.

When the averages of both groups were compared in other districts, it was determined that the
averages of SU students who have spatial exp
have spatial experience. According to this, SU students percenreedistricts while navigating

than NEU students. It was determined that SU students who have spatial experience benefit the
most from District 13 which is their faculties, District 12 which is the cafeteria, Distict 2

which is the Computer Center.
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Figure 7. The results of Lynch analysis and T test analysis on districts
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