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1 ABSTRACT

Social interaction is an essential component ofctilkegiate experience. Studies presume that tbegpon

of appropriate space for interaction enhancesdssipility. This study aims to reveal the effectpbiysical
urban design elements on the quantity of sociarattion between students on their university caapult
takes place on the Faculty of Engineering campusAlexandria University. Student questionnaires
investigate students’ sense of ownership, theisfsation with their current campus and the feafuteat
would make them spend more time on campus. Furthrerrthey reveal common movement patterns around
campus throughout a standard day, and highlightctmemon gathering spaces. The on-site observation
investigates the urban design components of thesmees. Based on the space syntax theory, whiclogesp
that movement can be a good predictor for sociebenters, the results are compared with integradiwh
choice analyses maps along with the physical gefiitn each gathering space. From this analysis, the
physical elements with the highest influence oniadoateraction are determined and modificatione ar
recommended to the current campus setting. Stueents found to be walking the routes that showeh hi
integration values in the space syntax analysistlaidthese routes were also used for their gaigeri The
result will help design better campuses in therfutor alter current designs to enhance socialantsm.
Further research seeks to validate the results gptyiag the study on more campuses in Egyptian
universities.

Keywords: University Campus, Design Elements, Sdotaraction, College, Urban Design

2 INTRODUCTION

Time has demonstrated many examples of well-dedigpaces, which gained them the privilege of being
“places” (Gehl, 1987; Whyte, 1980). Generating dearfor social interaction in its many forms is afi¢he
essential goals for most well-designed spaces.hidiger the opportunity for social interaction, tmere
diverse relationships are bound to be establisBedial connectedness is then shaped leading tgheerhi
sense of community and belonging. The sense ohpeig to a community is seen to be a life motivatod

a catalyst for happiness and health. Consequehitysense of belonging is transferred from the roomity

to the place (Hall, 2014; The Fullframe Initiatia£)13).

Every urban setting has its own identity and chiaratics. However, social interaction is mostlgetial to

all settings. In educational settings, social it&pon can be regarded as a necessity. Expandengritie of
relationships and making more contacts with pegptme of the main purposes for most universitgetus.
University campuses provide three of the most irgrdr catalysts for interaction mentioned by Sears,
Peplau, & Taylor (1991): similarity, familiarity drphysical proximity.

The study aims to reveal the effect of physicalaarldesign elements on university campuses on social
interaction between students. It utilizes on-shieasvation, student questionnaires, and spacexsgngysis

to reach its objective. The research is carried autthe Faculty of Engineering campus in Alexandria
University. It is a part of a more comprehensivanpto study the same factors on two other campuses
Egypt. All three campuses have common attributésgbthat they belong to a faculty of engineeringain
public Egyptian university and that each is dedidainly for that faculty and not a multidisciplicempus.

3 PHYSICAL SOCIAL EXPERIENCE

3.1 Social Interaction

Interpersonal Attraction or Liking is a process véhpeople are bound to approach and interact veith e
other upon formulating a positive attitude towaedsh other (Aron & Lewandowski, 2001). In addition
personal characteristics, research suggests that @ctors such as similarity, familiarity and ploal
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proximity are great contributors to interperson#tkaation (Aron & Lewandowski, 2001; Freedman,
Carlsmith, & Sears, 1974; Harvey & Omarzu, 1998rSgPeplau, & Taylor, 1991). Most of these factors
are considered interrelating and can or have tafteeted by the physical environment. Sears ef18191)
explain similarity as when people tend to have camnmterests, backgrounds, goals or personality.
Familiarity is built upon the repeated exposurea tertain person. It increases preference to #raop and
likeability. People who live, study and work in tk@me place, are usually exposed to the same ather®
physical proximity.

Social relations between strangers can be categbiito passive and active relations (Aelbrech1,6200n
one hand, the unplanned unintentional encountg@eople is considered a passive social interactdiu{
Ghazzeh, 1999; Kuper, 1953). On the other handjeairtteractions involve a conversation between owvo
more people and occurs on many levels which arsfioemational and have a fluid nature (Lofland, 899
The repeated passive interactions can be transfbrimte active ones, based on the three previously
explained concepts of similarity, familiarity antdysical proximity. Additionally, in (Abu-Ghazzeh999),
Fleming, Baum, and Singer (1985) suggest that d@ppity for contact, proximity to others and the
appropriate space to interact enhance the posgifaili social interaction.

In the higher education environments where campuasesdedicated for one single faculty/discipline,
students could have similar or interconnected $ieltdstudies, which delivers the concept of sintifan one

of its forms. Students are daily exposed to eabtlerobn campus, building up familiarity. And sinde t
students are on the same campus, physical proxisigfinite which provides a solid base for intgi@n.
The provision of chances to interact and a physocaironment which supports engagement, studerts wi
be encouraged to interact frequently and regulétigher opportunities for social interactions ceeelhances
for the establishment of more diverse relationshijhés results in the reinforcement of social cantedness
leading to a higher sense of community and bel@ngihich are seen to be life motivators and catalft
happiness and health (Hall, 2014; The Fullframgdtive, 2013).

3.2 Campus Physical Environment

Literature and previous research on the physicar@mment constructing urban spaces in general igwi
Hajrasouliha, Neckerman, Purciel-Hill, & Greene120Ewing & Handy, 2009; Gehl, 1987; Whyte, 1980)
and campuses specifically (Dober, 1992; Eckert22@ilere reviewed. Many design elements were found
essential to the existence of people in spacesnmidre a space is frequented the more it is tramsfdrinto

a place with an identity. This existence could famsformed into frequented visits by the same fierdint
users, which in its turn transforms the space tplace with an identity. Dober (1992) argues that
placemaking and campus planning are two faces ¢ostime coin, which expresses how important
placemaking is on campuses.

The retrieved elements can be categorized intoralatlements such as sun, wind and trees and mde-ma
ones. Man-made elements comprise sitting spacd,dptions, art items and surrounding buildingsdama

a few. Each of these elements can be found in rf@mnys; For instance, sitting space be found as Hesnc
and chairs designed and placed in a space for pghgiose or steps that are originally designed for
movement, however serve interestingly as a siting gathering space. Due to technological advanteme
and search for constant connectivity, Wi-Fi wa® alensidered as a design element. Although intéagib
concepts such cleanliness and safety are effectipeople’s comfort and existence in spaces.

The literature describing and analyzing Americampases (Dober, 1992, 1996) show critical differance
between those campuses and many of public andi@rivaversities campuses in Egypt. These difference
include access hours to campus buildings and lapgscpersonnel allowed on campus, layout, life on
campus in general to list just a few. All of whicbuld be crucial factors to the student’s lifestydad
perception of his university.

4 METHODOLOGY

The study aims to reveal the effect of physicakbardesign elements on social interaction betwaetests
on university campuses. The study utilizes manyhog to achieve its aim such as on-site observation
student questionnaires and the use of softwareg@mmyto graphically represent data. To construechtisis
for the on-site observation and student questioagaia literature review was carried out to revbal
physical elements discussed in previous researdta [2ollection is done through handout student
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gquestionnaires. In some cases, a short interviesvheld while the student was answering the quettios.
All questionnaires were filled by the participamtile on campus for more involvement and relatgbiid
the questions.

The questionnaire was formed of two major sectidiee first is mostly to collect ordinal and scaktad
related to each student’s personal experience mpues. The second is a faculty campus map whererstsid
were asked to draw paths and nodes. On one handrdimal and scale data were analyzed via thevaodt
IBM SPSS. On the other hand, the graphical dateeved from the hand drawn paths were first transt

to Microsoft Excel as values. Each path was giveiDaand a value of 1 if it had been used, andlaevaf O

if not. Hence, preventing any data loss. QGIS aleity AutoCAD were used to represent the maps’ data
digitally. The software DepthmapX was used to penfangular segment analysis based on the spacaxsynt
theory. The analysis was performed with a metrtusof ‘n’ relating each segment on the campultthe
other segments, to determine their to movemengdmation) and through movement (choice/betweenness)
The results from these analyses were then compétedhe students’ drawn paths.

5 CASE STUDY

5.1 Setting: Faculty of Engineering, Alexandria Universty

Alexandria University is a public university in tlogty of Alexandria, Egypt. It has multiple campagbat
are either occupied by one faculty like the casehefFaculty of Engineering, or many faculties like the
Humanities and Social Sciences campus. The FaafityEngineering campus covers an area of
approximately 26 feddan and mainly consists of beildings built throughout the years starting 1942
(Figure 1). There are over 20,000 students enrafietthe faculty. The faculty has a five academiarge
study plan, where students first register in a gratory year followed by four years in one of theuity's
main ten departments (Alexandria University Tea19). Specialized Scientific Programs (S.S.P) awe f
additional mixed discipline departments where sttglpay higher fees. Some students enroll in tBePSn
search for a higher socio-economic group to begfart

Due to security reasons, only students and aHiigtersonnel to the faculty are allowed on camphss. not
only separates the students entirely from the tstiad the surrounding community, but also from othe
students of the same university, but in differearthpuses. Nevertheless, it could also create agsidemtity
for each faculty. The campus has gates on thréerelift streets. Students are allowed entrance foomout

of six gates yet allowed exit out of all six (Figul). Gates close at different times of the daycthi
accordingly affects the students’ pattern of moveine& campus.
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Figure 1 The Faculty of Engineering campus, Alexandniversity.

Most of the streets inside the campus are shartdeba pedestrians and vehicles. Streets have common
names between students usually based on the ndrttes lmuilding dominating the street. For exampihe,
central street connecting the entrances of the Atnative building and the Mechanical departments
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building is called Kahraba (Electricity) Streetfering to the Electrical departments building stiag along
the street. Ahmed Kamha Street outside of the carigpalso called Maktabat (Stationeries) Streaicbdhe
naming of the gates falling on it. The street idels many stationaries in addition to some fast foattets
frequented by the students.

Existence on campus is mainly during daytime. Tammus closes its gates after the last class ofldlye
which is usually only an hour or two into the evani The campus does not house dormitories on its
grounds. Therefore, absolutely all students haw#otsome sort of commuting every day. Between thenm
and the S.S.P. departments, the faculty holdgdearscientific departments ranging from architedtand

civil engineering, to electrical and mechanical ieegring just to name a few. Many of the faculty
departments house their students in only one Imgjltike the Department of Architecture. Howevehest
departments’ classes are spread out to multipl&ibgs. This is the case of the Specialized Sdienti
Programs (S.S.P). Although there is a building ckéid to these programs, students still use it in
conjunction with other campus buildings.

5.2 Participants

All participants in the study were undergraduatedshts in the faculty. The questionnaire was haralgd
and explained personally to each student, espgdiadl second part containing the map. Studentdyglad
participated in the questionnaire once they knewas related to their own campus, hoping the rebear
would be future cause of improvement. A total oé drundred questionnaires were handed out. Thréeof
forms came back with incomplete answers and/or mapslering them invalid. The survey was mainlydhel
for architecture students for the ease of commtioicdetween the researcher and the participahis fihal
sample was 61 percent females and 39 percent matesal of 53.6 percent of the participants sturyhe
Architectural Engineering Department, while 44.3geat of them are enrolled in the Architecture and
Construction program of the S.S.P, studying bottigectural and civil engineering, and only 2.1 qestt
were participants from the Electromechanics progadnhe S.S.P. Students were from the first, second
third and fourth year, with a participation ratel@ 23,34 and 28 percent respectively.

5.3 Measurements

In the survey, the demography section revealedstingents’ gender, academic department and year. Fou
intervals of time were used to determine the amaiirtime students take for commuting from home to
campus, as well as the amount of time they speatacting on campus while not in class, rangingnfrgp

to 15 minutes to more than 60 minutes. Students gi@en four choices as to where they usually spiemel
between lectures or after class: outdoors (betveeenpus buildings), in a building’s ground floor, an
building’s upper floors, and outside the campusothrr question investigated with whom students tspen
time, whether alone, with one other person, incugrfrom the same department or in a group frofiemdint
departments.

A scale of 1 to 10 (10 being the highest) was useskamine the students’ sense of ownership arsesain
control over what they could change on campus.sEime scale was used to test the concept of faityiliar
where one should be encouraged to talk to peoptiohe not know, but whom he faces regularly. Ane on
last time, the scale was used to test whetherttiokeists favor or avoid coincidental meetings witarfds.

To evaluate the campus’ physical environment guabtudents were asked to indicate their level of
satisfaction for sixteen urban design elements.stade used for this evaluation included five amidbeing
very dissatisfied, dissatisfied, neutral, satistedery satisfied. Survey takers were then askethéck from

a list the items that would make them spend mane utdoors on campus, with an option to specify an
other recommendation.

The main second part of the survey is composedsahglified map of the faculty campus, representimg
surrounding streets, gates, buildings, and greeasaiT he respondents were asked to draw their uguast
taken - routes from the campus entrances to thestirdation buildings, and mark the spots where they
unintentionally run into friends. They were alskexs to circle the spots where they usually hangirzato
with friends, later referred to as hotspots. Thespats were investigated for their physical andad@etting

to determine which elements would most affect $astaraction presence in a space.
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6 ANALYSIS AND DISCUSSION

6.1 Sense of Ownership

During the short interviews held with the studemiBile filling out the forms, students have shown
knowledge of the sense of ownership concept. Onstlade of 1 to 10, the mean score for the sense of
ownership is 5.84, which is slightly above averadee three highest chosen scores were 5,6 andghingi
19.6, 14.4, and 14.4 percent respectively. Meadewbn the same scale, the mean score for the sfnse
capability to make changes on campus is 3.75, thilscores 1,2, and 5 as the highest three socoyesiag
21.6,17.5, and 14.4 percent respectively. A Peaceamrlation analysis with a positive hypothesisuasing

that the sense of ownership and the sense of diypadbimake changes on campus was performed. The
correlation was positive and significant at thesdéVel with a significance of 0.035.

The fact that the correlation between the sensavoiership and the sense of capability to make cwmog
campus was significant, means that enabling stademtild increase their sense of ownership. The more
students are supported to make positive changesntre they will feel like they have to preserveirth
environment and make it better, which in turn makesn feel like they belong to that place. Simglatfires
such as the existence of movable furniture or deddt gathering spots with flexible settings couldvp
useful. Nevertheless, the results show that theesef ownership was slightly above average whike th
capability of making changes on campus was remérkadbow average. This shows that other factorg pla
role in the students’ sense of ownership. It istivanentioning and examining that one of the gravest
problems that could be facing students might bediffeculty of issuing permissions to participate or
initiate their desired activities on campus.

6.2 Familiarity

Familiarity was tested with ratings from 1 to 1Gtwa question about how much students are encaditage
talk to people they do not know that they face lady on campus. The result gave a median of 5.B&hv
is below average. Using independent t-tests, it fsasd that there is no significant difference betw
males and females, nor between students enrolldteigeneral architecture program and the onedledro
in the Architecture and Construction Specializege®idic Program. Meaning all faculty students darly
are less prone to interact with people they ddknotv even if they see them regularly.

It was assumed that the time students spend in coimgnwould affect how long they would stay on caisip
after class, supposing students who spend lessititnansport would have more time to spend on eceamp
A Spearman correlation test was conducted withgatne correlation hypothesis. The result produved
insignificant at 0.05 proving no correlation.

6.3 Time Measurements
= .00

Up to 15 minutes

16 to 30 minutes

= 31 to 60 minutes

= More than 60 minutes

Figure 2 Time spent after class on campus basé&f students.

Figure 2 shows the percentage of participants bagetthe time they spend on the campus’ outdooes aft
class, whether socializing, studying, playing, artigipating in activities on campus. There appé¢arse no
clear distinction between the intervals. Nevertbglehe highest share with 34 percent was for atadeho
spend more between 30 and 60 minutes on campusp&hod comprises between 8 and 14 percent af thei
daily existence in the faculty, with classes assiitneoccupy 6 hours of the day.

A Spearman correlation test was conducted to exaithie probable association between the time stsident
spend on campus and their satisfaction of the carppysical environment. The result showed a sicguifi
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correlation at the 0.05 level. Therefore, the neitglents are satisfied with their campus the miare they
will spend on it. This proves that the physical iemvment has a positive effect on students’ present
campus.

The relationship between the time students spendrzding and the time they spend interacting on asmp
everyday could be truly insignificant but some otfectors could be affecting it. An example for gbe
factors could be that some students who live furtloelld be spending more time on campus to avad th
rush hour. Another considerable factor could be dbestion form in the questionnaire itself not Qi
accurate results because it asked students howildiagges them to get from home to campus not the
opposite.

6.4 Campus Physical Elements

The overall mean satisfaction with the campus maysnvironment is 2.73 on the scale from 1 to bgihg
very dissatisfied, and 5 being very satisfied) whghows students’ dissatisfaction with their phgsic
environment. It is worth mentioning that the optioreutral’ in the questionnaire was either usedhi
respondent wanted to give an intermediate answisvelee satisfied and dissatisfied or if the itemnigei
rated was not of relevant importance to their peasexperience. Table 1 displays the mean resukdoh
of the sixteen examined elements. The elements thighhighest satisfaction rate are highlighted rieeg
while the ones with the lowest are highlightedad.r

Campus physical elements Mean Satisfaction Score (1 to 5 Scale)
Amount of open accessible green spaces 3.39
Amount of trees on campus 3.72
Amount of art items 2.35
Amount of meeting spaces 2.79
Amount of benches 2.68
Quality of benches 2.06
Amount and quality of sitting places in generagj(esteps) 2.70
Amount of trash bins 3.14
Sidewalks (Safe walking away from vehicles) 3.25
Food options 1.63
Sports fields 2.19
Changing rooms associated to sports 1.70
Attractiveness of buildings' design 3.40
Cleanliness of campus 3.16
Safety of campus 3.33
Campus WI-FI 2.16
Overall 2.73

Table 1 Campus physical elements mean satisfaatimes from students' questionnaires.

Only a few campus features were awarded a sconreeaieutrality. On one hand, the three highest score
were given to the campus landscape and buildingsigd, which basically establish the campus physica
environment. On the other hand, students were ntigsttisfied with the food options on campus. Is hi
book, “The Social Life of the Small Urban Spaca&’hyte (1980) argues that food is an essential etetoe

a lively social life. This is proven drastically fine survey part where students are asked to chimmsen list

of elements that would make them spend more timeaompus (Table 2). On the investigated campus, two
of the elements were expected to have a very lawesfor their non-existence, these elements beihg a
items and changing rooms associated with sports.

The results shown in Table 2 are for the query wistudents were requested to check all the elements
would make them spend more time outdoors on carfipus a list. Normally, the percent of cases would
relate the N (Number of students choosing the eiénte the entire 97 valid questionnaires. Howetlanee
questionnaire takers did not pick any answers, ngattie valid surveys only 94 for this question.eThree
most desired elements that, in their opinion, warildlance the students’ experience on campus adeaftb
drink options, access to Wi-Fi, and shaded seating.
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. Responses Percent of Cases

Desired campus elements
N Percent

Open green spaces 54 12.1% 57.4%
Food and drink options (Cafeterias/Restaurants) 76 17.0% | 80.9%
Shaded benches/seating (Under trees or sheds) 64 .3%14| 68.1%
Outdoor tables for studying or meeting 55 12.3% 5%8.
Sports Fields 14 3.1% 14.9%
Sports changing rooms 7 1.6% 7.4%
Access to WI-FI 67 15.0% | 71.3%
Electrical outlets 36 8.1% 38.3%
A clean campus 44 9.9% 46.8%
Activities on campus 21 4.7% 22.3%
Other 8 1.8% 8.5%
Total 446 100.0% | 474.5%

Table 2 Campus physical elements that 97 studeattsivould make them spend more time on campus.
6.5 Movement paths and Gathering spaces

6.5.1 Current movement paths

The paths routinely used were drawn manually onap fmanded out as part of the questionnaire. The
respondents’ illustrations varied from one diramite from a gate to a specific building used forhhbibeir
entrance and exit to more complex routes goingutfinanany of the campus’ streets. The paths dravimein

97 valid questionnaires were agglomerated into @ showing the most and least frequented routes
(Figure 3 - Left). The same was done for the spattetents circled as the spots where they gatherieang
around (Figure 3 - Right). Classification of patrd gathering spaces was done according to theahat
breaks method. Paths were given letters and nogtesntining their start and end, while gatheringcega
(G.s.) were given Roman numerals.

Amount of students using N

Gathering space
— ]4-34
10-13

Amount of students using path

w

%'gg Second
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Figure 3 (Left) Students current movement basethemuestionnaire. (Right) Current gathering spasesdicated by the surveyed
students.

Figure 4 (left) Kahraba Street [Path K and Gatlgespace V], (middle) Entag Street [Path L and @gtty space XI], (right)
Mecanica Street [Path F, G and H]
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Figure 6 Students current movement paths and dgathspaces.

The Architectural Department to whom half the respents belong to is housed in the Administration
building. While the S.S.P. Architecture and Condinn students (44.3 percent of the sample) trenaghly
between the administrative building and the S.®Wlding, with some of their courses being in the
Electrical departments building and Preparatoryding as well.

The fact that the Administration building is the shased by the sampled students explains the ihtesfs
movement in Paths A and B being the shortest rfnate any of the entrances to the building. Some
movement can also be spotted from Path A to threeesidrance of the destination. Another frequerglgolis
Path H, distributing and gathering its movemerartd from Path H, G and M. It has been previousiyest
that students are not allowed entrance from aélgydt is also worth noting that some gates claskee than
others. During the interviews, students expreskatithey exit through the Second Maktabat gate when
First is closed, which explains some of the movenmmPath H and also L. The intense activity on the
eastern side of the campus can also be explaingldebgxistence of the stationaries and restaurartsde
the campus on that side.

Kahraba Street (Path K) was one of the most walatls. It is considered among students to be the ma
campus street. It's been already shown that a latgeber of students sit along that street and ithat
considered an important gathering space (FigurdrRjht). During the questionnaire, students weileads
whether they prefer to walk in spaces where tregehigher chance of meeting a friend. They wekedto
rate this preference on a scale of 1 to 10. Thexnmessult was 6.85, which sheds more light on thgudented
use of that path.

Three of the campus’ buildings have their mainamte on that street which can also be used tdyjube
high movement as well as it being an important gatly space as shown in Figure 6. When examineitisfor
urban design features, Kahraba Street (G.S IVagatore of 7 which is considerably and only surpadsy
Entag Street (G.s. XI) with a score of 8 (FigureB9th streets along with Mecanica Street which alas
one of the highest walked paths can be seen inré&gu
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It can be noticed that gathering spaces with higmbers of occupiers fall either on a path with ghhi
movement rate or at least near one as is the dds&athering spaces IV, V, VI, and XI.

_|= _l=lzls s EE x|k |s(s] Score
Urban design features |_|=|= 2[>[S S 1X|x[RRRIRIRIZRRREEE] @2
Green Space 0
Around landscape elements | e ° e|c|e|e|e|e|e|c|c|e]|e olele 13
Art ltems 0
Formal or Informal Meeting
Space e (o0 . . 5
Sitting [Benches/Chairs olole|e|le|ole|ololelalalalalo o . o 6
Spacegor Stairs/Ledges |e|e|e e (e oo e |o|o(o e|ee|e|e e olo|e 20
Trash bins olole|o|lefc|e|e|c|le|c|e|a|la]|e|ala ° o 8
Food options ololo|e|ololo|o|e|olo O O o o o 2
Wi-fi Coverage o|eofofe ofe . o|o(o(ofo]|e . e| 15
Shade oo o(o]|e o(o|o|e|e o|o|ofe|e o|e 17
On one of the most used Nelelelelclelolelalolalolelels ~lele| 10
movement paths
Score (11) 5|5[3[7]|6/6/2 6 6§ 48 1 B4 ppPRI0I6]4]3

Figure 7 Gathering spaces urban design features.

According to Figure 7, which investigates the urlolsign elements in the students’ choices for mangi
around, the existence of somewhere to sit no méteguality or form proved to be the most impottan
feature in gathering spaces. Since the weathefdrafidria is usually sunny and hot during a longgakeof

the academic year, the provision of shade has @moend with a score of 17 out of 22. Although Wi-fi
coverage came third, it might not actually be usiede Wi-fi got a really low mean satisfaction scéom
students shown in Table 1. Spaces that had 6 oe i of 11 investigated urban design features were
usually also the spaces students used most oftbartg around and interact. This is proven in Gaiger
spots IV,V,VI,VIll,and Xl. Although space X scoramhly 4, it has a considerably high activity, thss i
because it has food outlets, which are scarce mpuas. It had previously been discussed that foditmgp

are the most asked for requirement for spending tina place.

6.5.2 Space Syntax angular segment analysis

In the space syntax theory, spaces and streetd beutainked from most integrated to most segredsised
on the Integration analysis. The more integrategace or a street is the more likely it is to lwkestination
location for it is easier to reach from/closer icother spaces or streets (Hillier, 2007). Redeanaifferent
cultural settings, scales and environments havenistaoclear correlation between the integration efraet
and the number of people using it (Bafna, 2003)tAear analysis is the Choice analysis (Betweenribas)
shows how much a street could be used as the shpeth from and to all other streets, predictimgpugh
movement in that street or space (Al-Sayed, 2038yment maps are used for finer grained represamtat
where each segment/street is defined by its intéosepoints with surrounding streets rather theialanaps
where streets are represented as continuous lasesiton the longest line of sight.

Probability of being on the shortest N

Most X path between two destinations N
Second Second
Integrated - Sy Konpy g, High Maktabat Giie . g Kunpy g,
- g a s
Warrks: Firsd Maktahat
Gale
| -
Most i Low
o
Segragated Gate

Eadadi Gate Tiadadi Giate

Ahmed Lotfy Al-Sayed Street Ahmed Lotfy Al-Sayed $treet

Malach Gate Malach Gate
01530 60 90 120 ©1530 60 80 120
- —— Hoters - —— lelers

Figure 8 (Left) Space syntax segment Integratiop.rfRight) Space syntax segment Choice (Betweennegs) m

Comparing between the integration and the choietwBenness) maps, the integration map displayssercl
result to the routes actually used by the studdnits.mainly because the choice map measureshitiest
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paths from each segment to its surrounding onesleVdhtruer representation would have examined the
shorter paths from the segments on the edges ahdpeto all other segments since students weraldske
draw their paths from entrances to destinationdingjs.

According to both Integration (Figure 8 — Left) a@toice (Figure 8 — Right) analyses, Kahraba Streeth

K) shows the highest values, predicting that it W& home to the highest both to and through mowme
The model was indeed proven accurate accordincheoldft of Figure 3 which represents the actual
movement. The integration analysis has shown aquade correlation with the actual current invediara
predicting high movement patterns on many othehgauch as Path A, B, C and D. This shows their
connectedness to the system and ease of moventbessian paths.

On the actual movement map, Path M - connectingd®t Mecanica Street and the S.S.P. building - show
a high movement rate. This activity was unmatcimedeither the integration nor the choice analySést
unrelatedness could be due to the many turns osdchenake on that path, which lowers its integratio
value. This path is usually walked by S.S.P. sttglas it is the shortest path from an accessitiketgaheir
building.

7 CONCLUSION AND RECOMMENDATION

The study of movement on campus supported by thiesfigation of gathering spaces is essential to
understanding students’ needs. Providing studeittsavproper physical environment to interact wlitaw
them to spend more time on campus. In this studyement results cannot be generalized on the whole
campus because the study was mainly focused oiteanthie students which restricts their movemerivio
buildings. However, these two buildings sit on tends of the campus which stretched the movement
patterns along the whole campus area. It was febadstudents that are more satisfied with the cemp
features are bound to spend more time interactitly @thers. Students were found dissatisfied widirt
campus physical environment in the Faculty of Eagiing in Alexandria University, which in turn adfs
their sense of ownership, sense of capability dfingachange, and most definitely the time they spen
campus.

Gathering spaces with more urban design featuree ¥e&ind to be more attractive to students. Sitting
spaces were found to be a common feature betwewsaabll the gathering spaces. Food and drink®opti
are most required on the studied campus as they feand to be a very attractive element to studdrisy
were also voted to be the most important factorstadents spending more time in a place. Althoungh t
cafeteria is considerably far from the campus’ nadis revealed from students’ movement and spatzsy
analysis, it still had high activity. Which in tuproposes that providing students with an acticignter
where multiple food options are available at thenfarthern end of the campus could expand the mexém
patterns and increase its dynamic.

Space syntax analysis has proven useful in smiadiruplaces such as the investigated campus tacpesti
determine the most important movement paths. Thepoa’ formal arrangement of buildings could have
been an important factor in the successful premictl he axis created from this arrangement in émger of
the campus was found to be the most active movepathtand gathering space. The existence of atteena
streets for vehicles could be a motivator to tdmis street into a pedestrian only street. Impleimgrideas
envisioned by the students for such a spine tthétr needs will enhance their sense of ownership a
belonging.
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