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Abstract: Problem statement: Studies focused on walking behavior have indicéttedrelationship of
different factors of built environment with walking reach destination and walking for recreation.
Furthermore, according to literature on path chdiebavior, there is a relationship between walking
behavior and path choice of pedestrians. Empigtadies on path choice behavior have also shown
that the effects of different environmental varezbbn path choice vary with the purpose of the trip
whether recreational purposes or work-related walkirips. However there is a necessity to
theoretically understand why consideration of psgof the trip is important in studies of walking a
well as path choice behavior. Furthermore, sineghing the destination is the most important travel
purpose in daily activities, the environmental abtes related to walking to reach the destination a
well as path choice when aiming to reach destinatieed special consideration, if the goal is to
encourage walking in daily basi&pproach: This study, therefore, relied on literature revieafind
answer to the research questions. Two conceptsstruimental and divertive behavior were used to
answer the first research question. Research pledesith making an effort to extract and introduce
the main environmental variables related to walkamgl path choice of pedestrians when aiming to
reach the destinatiorResults: Based on the definition of instrumental and diwvertbehavior, the
necessity of consideration of purpose of the tng &s effects on environmental variables affecting
walking as well as path choice behavior were thigzaky verified. Moreover, two factors of cogniév
distance and sense of progression were found thébenost important factors affecting walking and
path choice behavior while aiming to reach destmatThe physical features contributing to creation
of sense of progression were also extracted andunted. It is also suggested that sense of
progression affects walking and path choice behatiwough affecting cognitive distance and
generating positive affective respons€snclusion: It is suggested that future empirical studies be
conducted to support the hypothesized relationshixtsacted and introduced in this study. Such
studies would contribute to planning and desigurbfain spaces which would encourage walking in a
daily basis.
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INTRODUCTION between built environment and walking behavior
(Cervero and Radisch, 1996; Blacit al., 2001;
Walking is an activity almost everyone engages inGreenwald and Boarnet, 2001; Handy and Clifton,
It offers a wide range of benefits to both indivatiand  2001; Ballet al., 2001). Put differently, those studies
society (Gehl, 1987). From a transportation stamdpo provide an evidence for a correlation between built
walking leads to less vehicular travel and thuss lesenvironment and walking. However, in recent yets,
traffic, air pollution and other environmental ing&s  issue concerned by a number of researchers ighbat
From a public health standpoint, walking meansimpact of built environment on walking behavior may
increased physical activity and thus improved lmealt depend on the purpose of the trip; whether walking
and reduced healthcare costs. A growing number afeach the destination or walking for recreational
empirical studies from the above-mentioned starmdpoi purposes (Caet al., 2006). In regard to this gap, a new
have contributed to the debate on the relationshigtream of researches surveyed the influences afusar
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built environmental variables such as aestheticd an In this hierarchy, expected utilities at lower dés/
distance on walking behavior on the basis of pugpafs  influence choices at higher levels and Choicedgiten
the trip (Pikoraet al., 2003; Owenet al., 2004; |evels conditon choice sets at lower levels
Suminskiet al., 2005). (Hoogendoorn and Bovy, 2004)Therefore, the
On the other hand, Path choice behavior or, inenvironmental factors which affect walking behavior
other words, how people react and choose theimit@o coyld be taken into account in the path choice dieha
path in decision points such as urban nodes ang,q path choice behavior is influenced by the facto

ju_nctions is correlat_ed with vyalking bc_ehavior_ asrth affecting walk ability of the path and walking befu.
mlght be some previous Walklng EXperiences in dia P The tactical behavioral model (path choice
which W.OU|d affect opting for it. Pedegtnan betoavi behavior) is influenced by both external factorg(e
mOd?'S In urban spaces can be qpplled to show .thperesence of obstacles, stimulation of the enviramtine
relationship between walking behavior and path @hoi ’

behavior (Hoogendoorn and Bovy, 2004; Kitazawa and”mfj internal ~(or pers_onal) factors (age, gender,
Batty, 2004). attitudes of the pedestrian) (Hoogendoorn and Bovy,

Since walking is one of the main modes of 2004; 2005). Empirical studies indicate that, thestn

transportation especially along the short distancdmportant external factor is the shortest path Wwhic
between Origin and destination, a number of pemtr can be interpreted as shortest distance and lgast t
behavior models in urban settings have consideredf the trip between origin and destination (HilB8R;
walking as a mode of travel for pedestrians esfigcia Golledge, 1995)A study found that direction is the
in the small-scale environments such as streettyUt most usual criteria for choosing a particular pathe
Maximization Theory is one of the main theories directness of the route is related not only to tarf
applied in travel behavior studies. Several mobaked  the route but also to its complexity (in terms of
on the utility maximization theory have been SUgBBS girection change) (Hill, 1982). Another study found
and tested in order to understand and predict thﬁmt in addition to shortest distance and lease tihere

behavior of pedestrians in the wurban settin L ;
(Hoogendoorn gnd Bovy, 2004: Kitazawa and BamEzare some other criteria for path choice such dsspaith
i i fewer turns and most aesthetically appealing path

2004). The main theoretical assumption in Utility X
Maximization Theory is that pedestrians make a(Golledge, 1995). One study emphasized on Pleasssin
subjective rational choice between alternativesther ~ along the path as an important criterion for pathice
words, in the models which are formed based on th€Bovy and Stern, 1990). Other factors considered
concept of utility maximization theory, the focssan  important in route choice behavior are habit, nundfe
the choice-based approaches, in which observedrossings, pollution and noise levels, safety amelter
behavior is typically viewed as a manifestation offrom poor weather conditions and stimulation of the

people’s preferences and individuals are assumed t&nvironment (Hoogendoorn and Bovy, 2004).
choose the alternative that maximizes their utility The extent to which abovementioned route

(Hoc;:%eﬂ:jeoirgr?g\,(\j, tBhOeV)(/:'oﬁgg52.0f one of those mo de‘lattributes; play a substantial role in route choice
9 b Behavior depends to a large extent on trip purpose

which are based on the concept of utility maxinizat . .
theory. Based on this model, the choice could bdBOVy and Stern, 1990). Scenery is very importamt f

distinguished at the following three levels (Hoogeorn ~ "€creational trips, but it plays no role in workated

and Bovy, 2004; Kitazawa and Batty, 2004): walking trips (Bovy and Stern, 1990). Thereforeg th
effects of environmental variables on path choice
« Strategic level: Destination choice behavior depend on the purpose of the trip, cdngist
e Tactical level: Route choice to reach the Of recreational trips and work-related walking $ripAs
destination mentioned above, the Necessity of consideration of
« Operational level: Walk ability of the path and purpose of the trip was also emphasized in theatiiee
walking behavior on walking behavior.

Local
Destination movement
choice Path choice {walkability of
the path)

Fig. 1: Concept of pedestrian behavioral model satggl by Kitazawa and Batty (2004)
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The question that arises here is that how théttention to the environment is very different frahat
necessity to consider the relationship betweerof an instrumental mindset, since such diverted
environmental variables and walking behavior asl welindividuals are paying more attention to the spacea
as path choice behavior based on the purpose of thehole. Information acquired in an exploratory stege
trip, consisting of recreational purposes and regcto  different from a task-oriented state. It allows mor
the destination, can be theoretically understood. attention, slower movement and more time, all ofcivh

Furthermore, as most people transport in the cityallow for collection of more information about the
between different points, especially in work-retate environment (Zacharias, 2001)o exemplify, on
walking, walking to reach destination forms theh@gt instrumental behavior or task-oriented behavior one
rate of walking conducted in daily activities. Tefare, may focus on a large landmark and build information
consideration of the important environmental vdeab around it, whereas during an exploration of a spaee
correlatives with walking to reach the destinatia®m may focus on a schematic element in space, sutifeas
well as path choice to reach the destination seemsolor of the walls or the number of the peoplehe t
necessary in the pedestrian behavior studies.stiny,  space (Seto, 2008).
therefore, scrutinizes  the most  important
environmental variables that affect walking andhpat The importance of distance and cognitive distancein
choice behavior with an especial emphasis on wglkin path choice and walking behavior to reach

trips to reach the destination. destination: Findings of studies surveying the effects
of environmental factors on walking, by segregaiing
MATERIALSAND METHODS into walking to reach destination and walking for

recreation, indicate that distance to destinatowone

The method used in this study is analysis of dataf the most effective factors on walking to reach
gathered through review of literature. By applythg  destination (Suminslet al., 2005; Oweret al., 2004;
two concepts of Instrumental and diversive behaviorPikora et al., 2003). Knowledge of distance in the
this study makes an effort to answer the firstagis environment affects the decision to stay or go, the
guestion so as to theoretically understand thessitye decision of where to go and the decision of whimlite
of considering the environmental factors on thasat to take (Cadwallader, 1976). The literature on path
purpose of the walking trips. This study proceedt w choice behavior also indicate time and distance to
reviewing the related literature to extract the tmosdestination to be the most important factors peidewst
important environmental factors correlated withhpat take into account while choosing the path (Hill829
choice and walking to reach destination. The remsonGolledge, 1995). However, an understanding of the
for importance of those factors in path choice andperception and cognition of distance is fundametttal
walking to reach destination and the relationshipthe prediction and explanation of spatial behavior
between those factors are discussed as well. (Montello, 1997).

RESULTS Sense of progresson along the path and its
importance for walking behavior as well as path
Instrumental versus divertive behavior: Review of  choice behavior toward destination: The instrumental
literature suggested that the two concepts obehavior which was discussed to have an association
instrumental and divertive behavior could help inwith walking to get to destination emphasizes tinet
understanding of the effects of different environtag¢  quality of path should help in accomplishing thekta
variables on walking behavior and path choice bitav (the task of reaching destination in this casehs8eof
based on the purpose of the walking trips. These twprogression is a factor along the path which offers
types of behavior were defined by Heath (1988) inpeople a sense of approaching to destination thus
Nasar’'s book on environmental aesthetics. Accorting helping them do the task of getting to their degtons.
him, Instrumental objectives are explained as  Sense of progression can be explained in this way
motivations linked to completion of a particulaska that the path is perceived, in fact, as a thingcWwhi
such as way finding, finding a grocery store oretrm  goes towards something. The path should suppat thi
station. perceptually so that it is given a sense of pragjoes
Diversive behavior, however, is linked to while the opposite directions are unlikely (Lynch,
exploration; the behavior of the tourist, window 1960). Lynch (1960) indicates that sense of
shopper and stroller. The main goal of this type ofprogression can be generated by strong termini
behavior is to simply experience or pursue thevgti  especially when it is visible along the route, adjent
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or a directional differentiation. Therefore sensk o Literature suggested that there is a strong
progression is a quality of the path which not anlgkes relationship between sense of progression and well
people realize their position along the path bsb &lelps  navigation along the path. Navigation is a sequegfce

them have a fine navigation towards their destimati path decisions made and executed within an urban
Thus proper navigation toward destination is caterl  space (Stern and Portugali, 1999). Survey knowledge

with sense of progression along the walkways. and route knowledge are two types of spatial
representation knowledge and are formulated during
DISCUSSION navigation (Seto, 2008). Both of these forms of

knowledge grow as one becomes more familiar with

By comparing the instrumental and divertive the urban environment (Seto, 2008). Route knowledge
behavior with walking behavior on the basis of the  refers to one’s ability to navigate a formerly leed
different purposes of the trip, whether walkingréach  path within an environment effectively (Blist al.,
destination or for recreational purposes, it cobkl 1997). Route knowledge is composed of two main
interpreted that the instrumental behavior is adkii ~ components: (1) landmarks, which are linked to
behavior related to work-related walking trip todsr orientation knowledge and (2) path intersections,
defined destination and path choice of those whotwa which are points of reference (Richgtral., 2004). On
to reach their destination while divertive behavier the other hand, Survey knowledge is often defireedra
coordinated with walking for recreation and pathintegrated understanding of an environment and the
choice of those with recreational purposes. Theegfo way spaces are related to each other, which inslude
any environmental factors helping people accomplistknowledge of spatial element interrelationship
their task (here the task of reaching destinataam be (McDonald and Pellegrino, 1993). Therefore, survey
important for walking to reach destination andknowledge emphasizes on the visual and perceptual
consequently could be taken into account for pattconnectivity of the elements such as landmarks and
choice. Cognitive distance and sense of progresmien intersections which contribute to understanding the
two factors, extracted from literature, with such connectivity of different parts and making a whole
characteristics. image of the routes easily.

It was mentioned that distance to destinationnis a Based on the relationship between well navigation
important factor for walking to reach the destinoatas and sense of progression and also the definition of
well as path choice behavior of those who waneteh  sense of progression, the following factors are
the destination but how distance or time is mesbby  suggested to have an effect on the sense of psignes
pedestrians is worthy of reflectidhedestrians use their along the path:
mental measurement of the path based on theirqusvi
walking experiences. Mental measurements of patlh Presence of junctions (intersections) and landmarks
lengths are often not accurate and are more often along the path
subjectively derived through other qualitative « Visual connectivity and visibility of landmarks

measurements. Distance in spatial representatiootis along the path which work as an aid for orientation
encoded in terms of metric distances but in a sefiem « | ocation of landmarks and intersections in relation
measure such as cognitive storage space, cogfiitiee to the destination points in order to create what

or cognitive effort (Jansen-Osman and Berendt, P002 | ynch (1960) refers to as a gradient or a direetion
Among the environmental factors, having been  (ifferentiation

indicated to have a correlation with cognitive diste,

the number of junctions and landmarks along théerou  Sense of progression was defined as an important
can be referred to, increasing of which contributes quality of the path especially for walking to reatte
increasing the cognitive distance along the pathyestination. However, presence of sense of progress
(Sadalla and Staplin, 1980). Visibility of destioatis  along the walkways is not only an important fagtor
another factor which affects the cognitive distanoel  walking behavior of those who want to reach their
decreases it (Nasa al., 1985).Therefore, cognitive destination, but also in their path choice behavior
distance, rather than actual distance of the ¢Dp|d be Study Surveying the criteria for path choice betwee
taken into account as a factor affecting path @ha@is  presented origin and destination found that chaite
well as walking behavior toward destination androutes varied depending on direction of traveldémd,
presence of some physical elements and featureg alothe path that respondents chose when travelling fro
the path and density of them affect determinatibthe  origin to destination was different from that chose
cognitive distance of the trip by pedestrians. when returning to origin. It was discussed that one
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interpretation of this route choice behavior isttha number of elements such as junctions and landmarks
respondents chose a route that took them away fromith cognitive distance (Sadalla and Staplin, 1980)
origin point as soon as possible when leaving tigiro  These studies also indicate the relationship betwee
point and took them close to destination point assibility —of destination and cognitive distance
quickly as possible when approaching their desbnat (Nasaret al., 1985). Visibility of destination is a factor
points (Golledge, 1995). In fact such a directionalcontributing to visual connectivity of elements rejo
differentiation in the. perception of the responde\mfas the path. On the other hand, these physical femture
caused by the location of the elements along theipa  .,ngjsting of visibility of destination and numbef
relation to origin and de_stmatlon points whmhnrse of odes and junction along the path could be takém in
:)t:(ca)g::g;?(;i ;rllc?r:g C&r(]ems:ttr? Itr? fg(?tnetrhaetmd%ff:ree?riee Org]lccount as the components generating sense of
X ' t progression. Therefore, there is a relationshipveen

special configuration of environment in differen eneration of sense of proaression and codanitive
directions leads to different rate of sense of pEsgion 9 prog g

perceived along the paths and affects path choicgiStance along the path. In othe_r words, it couéd b.
behavior of pedestrians. Figure 2 shows the threaiet assumed that sense of progression affects patitechoi
framework of this study. behavior as well as walking behavior to reach the

destination through affecting cognitive distancethueé

The way sense of progression affects walking aswell 1P

as path choice behavior towards destination: . o .

According to literature, sense of progression could3enerating positive affective responses such as
affect walking behavior as well as path choice bidra  Stimulating, pleasant and comfortable along the

to reach the destinations through. path: According to the results of this study, it seems

that generating sense of progression along the igath
Affecting cognitive distance of the trip: According to  companion with creation of some affective responkes
the results of this study, there seems to be &ioekhip was pointed out that sense of progression makes
between sense of progression and cognitive distandeedestrians feel that they know their location gltime
along the path. As mentioned before, the studies opath and such a feeling may contribute to genegatin
cognitive distance indicate a correlation betweka t sense of comfort.

1. Number of junctions (ntersections) and
landmarlks along the path

[8%]

Location of landmarks and intersectionsin
relation to the destination pomts

Visual connectivity and visibility of landmarkes

along the path which work as an aid for onentation
Sense of progression
( —1
A L

Eﬁﬁe&tima} IJUIIJOSSS] E\-’ork-reiated purpose% {\-'Grk-reiated pu.rpose% [Rﬁcreational purposesJ

NS S

Pedestrian behavior
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Navigation
toward
destination

[¥e)

<

N

Patch choice
behavior

1= Walking behavior

Fig. 2: Theoretical framework of the current study
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Sense of walking behavior and path choice of pedestrians who
want to reach their destination. Based on theiogiship
between the definiton of sense of progression and
l, navigation of the pedestrians along the path apty/engy

the concepts of survey knowledge and path knowledge
— N number of physical features were suggested as the
features contributing to generation of sense of

progression along the path. It was also suggested a

! v discussed that sense of progression affects wabkirh
Bl Genernupodtive path choice behavior through affecting cognitivetatice
‘ di‘;i“g;e \ affective responses and generating positive affective responses.
It is suggested that future empirical studies be

conducted to support the hypothesized relationships

AN extracted and introduced in this study. The effaxts

U Q the two factors of cognitive distance and sense of
progression on path choice and walking behavior of

Piﬂ}l choice b‘:ﬂl?ing those who want to reach their destination needeto b
V] i D — . B .

e ol ll | supported by future empirical studies. The relatfop
destination | destination between related physical features extracted from

literature and sense of progression and the impoeta
of each in generation of sense of progression, also
) ~ need to be empirically surveyed. Future researcidco
Fig. 3: Framework on the way sense of progressioR|so he conducted to empirically understand whether
affects walking as well as path choice behaviorsense of progression affects path choice and walkin
while aiming to reach destination behavior through its affects on cognitive distamce
6Rositive affective responses. Such studies would
contribute to planning and design of urban spaces
¥vhich would encourage walking in a daily basis.
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