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Types of 
City/Town 

No. of City/Town 
in Malaysia 

Metropolitan 99 

Major Town 17 

Small Town 125 

(Source: JPBD, 2006; Mansor, 2011; SPAD, 2012) 

Small town is the center of a 
population from10,001 to 
100,000 in dealing with their 
daily needs (Lynch, 1960; Ramele et al., 

2010) 

(Source: JPBD, 2006) 

The high number of small 
town, which more than 
other types of town, 

require a well develop 
street network to 

accommodate pedestrian 
activities 

A small town, Pasir Puteh, Kelantan, structured with a street network 

However, studies from 2006 to 2012 on street network 

failed to define the usefulness of street network 
structure for the connectivity in small town. 



BACKGROUND 

This suggested that street connectivity 
significantly associated to create 
engagement of pedestrian with town 
environment. 
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Visualize Interact Move 

Street network with 
connectivity allows pedestrian 

to visualize, interact, and 
move. (Sulpizio et al., 2013; Kataoka, 2012; 

Sheikh Mohammad Zadeh and Rajabi, 2013) 

However, studies on street connectivity failed 

to explain the implication of street connectivity 

to wayfinding, especially in wayfinding 

performance. (Hochmair, 2005; Hölscher et al., 2011; Maleki 

et al., 2012; Kataoka, 2013; Van Der Hoeven and Van Nes, 2014) 
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? 

Gain Information 

(street features) in 

street network 

Wayfinding is the behavior and cognitive process in moving 
from a point to another point in street network environment. 
(Bryden et al., 2013; Chen et al., 2009; Hidayetoglu et al., 2012; Hund et al., 2012; Ishikawa 
et al., 2008; Morganti et al., 2007; Prestopnik and Roskos-Ewoldsen, 2000; Sharlin et al., 2009) 

Interpret the 

information 

++ Familiar 

++ Unfamiliar 

React according to the 

information 

++ locating destination 

++ organizing movement 

++ selecting route 

The need to understand the quality of street features for 
better information to pedestrian familiarity on street 
environment. 

Moreover, the better wayfinding performance 
in street network can never be improved 

without an understanding on relation of street 
connectivity and familiarity of street features. 



PROBLEM AND GAP 
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Issues on street 
connectivity  
and wayfinding 

Model study on  
street  

connectivity  
and wayfinding 

Use of street 
network 

structure  that 
generate 

street 
connectivity 

for wayfinding 

Effects of 
pedestrian 
behavior to 
wayfinding 

performance 

Quality of 
street 

features to 
influence 

pedestrian 
wayfinding 

Perception of 
pedestrian on  
familiar and 
unfamiliar 

environment Debate on 
genders in 
wayfinding 

Reason of 
street 

features 
influence 
familiarity 

Spatial 
quality in 
avoiding 

bad 
wayfinding Relation on 

street 
connectivity 

and 
familiarity 

Agent-
based 

Modeling 
(Van Der 
Hoeven 
and Van 

Nes, 2014) 

Hierarchical 
Statistical 

Model 
(Marshall et 

al., 2014) 

Linear 
Marginal 

Model 
(Koohsari 

et al., 
2014) 

Least-
angle 

Strategy 
(Hochmair, 

2005) 

Space 
Syntax 

Approach 
(Jiang et 
al., 2000) Hybrid 

Multi-
scale 
Model 

(Kneidl et 
al., 2013) 

Eco-friendly 
Walk Score 
(Lwin and 

Murayama, 
2011) Landmark

-route-
survey 

(Sharlin et 
al., 2009) 

Route 
Choice 
Model 

(Borst et 
al., 

2009) 

Four 
Wayfinding 
Model (Xia 
et al., 2008) 

This 
Study 

The knowledge requires a model that can be 
used to evaluate street network connectivity 

for pedestrian wayfinding in a small town 
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AIM 

To develop a spatial evaluation model  

  of street network connectivity for  

         pedestrian wayfinding  
                 in Malaysian small towns. 
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OBJECTIVES 

RO1++ To investigate  

 the quality of street features  

  that influence pedestrian wayfinding perception  
           in street network of small town; 

 

RO2++ To identify  

 the impact of spatial connection of street network  

           on wayfinding in a small town; and 

 

 

RO3++ To verify  

 the spatial connection for wayfinding  

  with pedestrian wayfinding behavior  

                  in the street network of a small town. 
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HYPOTHESES 

Research hypotheses used to achieve Research Objective 1 

 

RH1++ Ho:  Pedestrian have different wayfinding perception on street features 

for a familiar and an unfamiliar environment. 

 Hi:  Pedestrian have same wayfinding perception on street features for 

a familiar and an unfamiliar environment. 

 

RH2++ Ho: Gender has significant differences on the level of wayfinding 

perception on the street features for a familiar and an unfamiliar 
environment. 

 Hi:  Gender has no significant differences on the level of wayfinding 

perception on the street features for a familiar and an unfamiliar 
environment. 

 

RH3++ Ho: Street features are multi-dimensional for a familiar and an 

unfamiliar environment. 

 Hi:  Street features are uni-dimensional for a familiar and an 

unfamiliar environment. 
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QUESTIONS 

RQ1++ Do street features influence the spatial quality of pedestrian wayfinding in 
a street network? RQ1 used to achieve RO1 

 

RQ2++ Do spatial connections of a street network influence pedestrian 
wayfinding? RQ2 used to achieve RO2 

 

RQ3++ Do spatial connections of a wayfinding process reflect pedestrian 
behavior route in the street network of a small town? RQ3 used to achieve 
RO3 
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THEORETICAL FRAMEWORK 

(Wixted, 2007; Gawronski and Creighton, 

2013; Evans and Stanovich, 2013) 

(Hillier and Hanson, 1984; 

Peponis et al., 1997; Jiang 

et al., 2000;, Conroy, 2001; 

Kim and Sohn, 2002; 

Önder and Gigi, 2010; Van 

Der Hoeven and Van Nes, 

2014).  

Integration of theory of space syntax in dual process theory  

  on how structure of street network and pedestrian behaviors can influence 

        familiarity of pedestrian and then reflect their 

wayfinding process 
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THE STUDY SITE 

Selection Criteria 

++ Population from 30,000 to 100,000 

++ Major settlement centre which consist 
of two sets of boundary 

++ Zoning Characteristics 

 - Old zone preserved by NUP as 
historic town 

 - New zone developed after 
Malaysian independence 1957 

++ Street Network Designs 

 - B-type is advantage 

 - C-type is mandatory 

 - D-type is mandatory 

++ Street Network Patterns 

 - Gridiron is advantage 

 - Fragmented parallel is mandatory 

 - Warped parallel is advantage 

 - Loops and lollipops is mandatory 

 

++ Types of Junction 

 - X-junction retained 8% to 19% 

 - T-junction retained 62% to 68% 

 - Y-junction retained 9% to 19% 

++ Types of Street 

 - Main road retained 1% to 2% 

 - Local road retained 32% to 38% 

 - Back lanes retained 17% to 27% 

 - Walkways retained 39% to 47% 

++ Types of Collecting Point 

 - Denominated as references nodes is 
required 

 - Ancillary as nodes for special 
purposes is optional 
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THE STUDY SITE 

Location of Teluk Intan, Perak 

++ Population, 41,701. 

++ Major settlement centre. 

++ Old zone preserved by NUP as historic 
town and new zone developed after 
Malaysian independence 1957. 

++ Advantage on street network design 
with high quality of B and C-types, and 
moderate for D-type. 

++ Better in street patterns with high 
quality of gridiron and fragmented 
parallel, low for warped parallel and 
moderate for loops and lollipops. 

++ Consist of 18% X-junction (high), 67% T-
junction (moderate), and 15% Y-
junction (moderate). 

++ Consist of 1% main roads (moderate), 
36% local roads (high), 17% back lanes 
(low), and 46% walkways (high). 

++ Complete with 15 denominated and 
ancillary street features with high and 
moderate quality. 

Teluk Intan, 

Perak 
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METHODOLOGY 

Exploratory 

Evaluation 

strategy 
Comparative 

strategy 

Triangulation 

(Construct Validity) 

Research Design 

Mixed-method 
(Pragmatism) 

Quantitative Qualitative 

Results and 
Findings 

Diversity of Street 
Features 
(N=15) 

Familiarity in the 

environment 
(Familiar and 
Unfamiliar) 

Pedestrian 
Behavior in 

Space (Visualize, 
Interact and 

Move) 

Structure of 

Street Network 
(Solid and Void, 

Spaces and 
Street Lines) 

Spatial 

Connection for 
Wayfinding 

(Good and Bad 
Qualities) 

Wayfinding 
Behavior (Good 

and Bad 
Performances) 

Street 
Features 

Index 

Spatial 
Quality for 

Wayfinding 

Quality of 
Spatial 

Connection 

influence connected 

verify 

RO1 RO2 

RO3 

Interrelation of Parameters measured 
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METHODOLOGY 
RO1# 

Wayfinding perception on street 
features 

RO2# 
Impact of spatial connection of street 

network towards wayfinding 

RO3# 
Verify spatial quality of wayfinding 

process 

Spatial quality for Wayfinding Spatial quality for street connectivity 
Wayfinding 

behavior 
Spatial 

knowledge 

Spatial quality of pedestrian 
wayfinding perception on street 

features  

Route selection 
and behavior 
during travel 

Cognitive 
spatial decisions 

Spatial connection from pedestrian 
visualization, interaction and 

movement 

Behavioral 
observation and 
mapping (n=30) 

Semi-structured 
interview (n=30) 

Secondary Dataset: Landuse data 
from JPBD and Google Map Image of 

study site 

Visibility Graph Analysis (Depthmap) 
Convex Space Graph Analysis 

(Depthmap) 
Axial-line Graph Analysis (Depthmap) 

Pedestrian 
Survey 

Questionnaire 
(n=200) 

Site Inventory 
Survey (n=15) 

Friedman 
Analysis (SPSS) 

MannWhitney U 
Analysis (SPSS) 
Factor Analysis 

(SPSS) 

Street feature 
inventory 
mapping 

Spatial Integration of street connectivity 
for wayfinding in small town 

Actual reaction of wayfinding process in 
small town 

Theoretical and Design Implication: Evaluation of Street Network Connectivity for Wayfinding 
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Generating Spatial connection 
(ArcGIS) 

Spatial Analysis 

Spatial Analysis 
Content 
Analysis 

Generating Spatial Quality (ArcGIS) 
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TRIANGULATION: 
Validate 
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FINDINGS 

Street features possessed characters, appearances, and values in stimulating 

pedestrian perception to be familiar or unfamiliar with the street environment. 

Interest feeling 
toward street 

features 

Landmark 

Square 

Stalls 

Bus Stops 

Junctions 

Shrubs 

Trees 

Grassed Area 
(Playfield) 

Walkways 

Prominent 
characteristics 

Well-known 
street features 

Familiar perception 

on street 
environment 

Good Wayfinding 
Process 

++ The index value of the familiar street 
features higher than 13.6 defines as being 
able to assist pedestrian in wayfinding. 

++ The combination of the familiar street 
features such as stalls, walkways, 
landmark, and square increases the 
familiarity of street environment. 

 

14 

Playground 

Water Features 

Special Building 
(Shopping Mall) 

Jetty 

Shelters 

Parks 
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FINDINGS 

Street features possessed characters, appearances, and values in stimulating 

pedestrian perception to be familiar or unfamiliar with the street environment. 

Similarity of 

street features 
forms 

Landmark 

Square 

Jetty 

Special Building 
(Shopping Mall) 

Shrubs 

Trees 

Grassed Area 
(Playfield) 

Junctions 

Bus Stops 

Playgrounds 

Shelters 

Stalls 

Walkways 

Parks 

Duplication of 
design in 
various 

locations 

Error in 

positioning 

Unfamiliar 
perception on 

street environment 

Bad Wayfinding 
Process 

++ The index value of the unfamiliar street 
features higher than 12.3 categorizes as 
able to confuse when traversing in the 
town. 

++ The combination of the unfamiliar street 
features such as junctions, trees, and 
shrubs make the street environment 
become unfamiliar. 

 

Water Features 
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FINDINGS 

Street features in the street network of Malaysian 
small town are categorized into four: 

1. Street feature in white zone: neither 
familiar nor unfamiliar street 
features(Playground, Trees, and Shrubs) 

3. Street feature in orange zone: 
unfamiliar street features (water 
features, parks, and grassed area) 

4. Street feature in red zone: familiar 
and unfamiliar street features (jetty and 
stalls) 

2. Street feature in green zone: familiar 

street features (Walkways, shelters, 
special buildings such as shopping mall, 
bus stops, landmark, junctions, and 
square) 
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FINDINGS 

The configurations of street networks that offer a good and bad wayfinding 

process in Malaysian small town. 

Pedestrian Visualization Pedestrian Interaction Pedestrian Movement 

++ The street network with gridiron patterns,  

++ The street network system with two levels,  

++ Attached with well-known collecting points 

(e.g. square),  

++ A lot of connections between main roads 

and local roads 

++ Back-lane designs that are used for services 

only. 

++ High viewpoints at junctions that fragmented 

and Low viewpoints at back lanes,  

++ Collecting points that have high connection 

with adjacent spaces and supporting land-

use activities,  

++ Design of street that does not allow 

pedestrian to use back lanes, 

++ The increasing of accessibility to main roads. 
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FINDINGS 

The configurations of street networks that offer a good and bad wayfinding 

process in Malaysian small town. 

Pedestrian 
Visualization 

Pedestrian 
Interaction 

Pedestrian 
Movement 

++ The street network design with a radial 

design,  

++ Street network patterns with fragmented 

parallel, warped parallel, and loops and 

lollipop patterns,  

++ The street network system with three 

levels, 

++ The spaces that connect vehicles from 

the adjacent roads,  

++ Spaces with too many connections of 

adjacent roads with the main road,  

++ Spaces with too many back lanes that 

connect with a road 

++ the high viewpoint at only a main junction 

and the low viewpoint at roads and back 

lanes, 

++ They also create the interaction spaces in 

heavy traffic areas (e.g. main road) and 

low interaction at roads. 

 ++ The high accessibility only at a main road 

and an access point for each back lane 

and road 
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FINDINGS 

Visualization (%) 

Interaction (%) Movement (%) 

LEGEND 
Value of street connectivity 
for good wayfinding 
Value of street connectivity 
for bad wayfinding 

The value of street connectivity for wayfinding in a street network of a small town is 

classified into two categories: 

A street network that promotes 
good wayfinding, 

 

++ A small interval value of street 
connectivity  

++ Posses high street connectivity 
for movement, which is more 
than visualization and 
interaction. 
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FINDINGS 

Good wayfinding behavior is the behavior that assists pedestrians in producing 

accurate routes to the destination. 

 

Good 
Wayfinding 
behavior 

Interaction during travel, assist pedestrians in 
developing spatial knowledge of pedestrian 

Travers in groups, everyone in the group can 
suggest routes to the destination 

Planning the accurate route at a familiar 
spot, allows pedestrian reorganize or 
reconstruct their routes 

Observing references in an unfamiliar 
environment, gain information that are easily 
recognized 
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FINDINGS 

The behaviors of pedestrian travel in a street network that create imprecise route to the 

destinations is known as poor wayfinding behavior. 

Poor 
Wayfinding 
behavior 

Travel alone, limited on spatial knowledge 
led to the confusion with the surroundings 

Rely on a single street feature, misinterpret  
when encounter the features in various 
location 

Not making confirmation with the street 
environment on the selected route, the 
wrong choice of route in unsure situation 

Rely on previous experience, confuses 
pedestrians between two different routes 
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FINDINGS 

The spatial evaluation model of street network connectivity for wayfinding suggested that 

useful to assist landscape architects, architects, and town planners to assess the street 

network design of a Malaysian small town 



THEORETICAL IMPLICATION 
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Two types of processes: (i) process of good wayfinding and (ii) process of bad 
wayfinding.  

Both processes included four stages: (i) spatial information, (ii) information 
encounter, (iii) spatial interpretation, and (iv) spatial knowledge. 



PRACTICAL IMPLICATION 
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The functions of connectivity in a street network that benefits pedestrian wayfinding 
in a small town 

 

 

++ The planning of a small town requires possessing the familiar street features such 
as walkways, shelters, special buildings (e.g. shopping mall), bus stops, 
landmarks, junctions, and squares for pedestrians to familiarize with the street 
environment. 

 

++ The planning requires avoiding the unfamiliar street features such as water 
features, parks, and grassy areas that could confuse pedestrians with the street 
environment. 

 

++ In providing high quality of street connectivity, a street network should be 
designed in a gridiron pattern with two levels of street system, main roads and 
local roads with a lot of intersections , attached with well-known collecting points 
such as a square, and low connectivity for back lanes which for services only. 
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CONTRIBUTION 

++ The research has provide understanding on the quality of street features for a 
good wayfinding process in street environment, describes us about factors that 
affect pedestrian familiarity, which useful for pedestrian wayfinding in town.  

++ The research has demonstrates the impact of spatial connection from pedestrian 
visualization, interaction, and movement, which expand our understanding on 
the good of street connectivity to pedestrian wayfinding. 

++ The research has identified the street network design configurations that creates 
good wayfinding performance, as well as the design that need to be avoid. Both 
street network design configurations are useful to provide the information of 
street network planning in improving wayfinding. 

++ The research has identified  the quality of good wayfinding behavior  to create 
imprecise wayfinding, as well as bad wayfinding behavior which need to be 
avoid, which useful to practice by pedestrian during travel in town. 

++ The major outcome of the research is the spatial evaluation model of street 
connectivity for wayfinding can provide landscape architects, architects, and 
planners a systematic tool in assessing the street network design. 

++ The good planning and design of a street network by considering street 
connectivity for good wayfinding can provide a sustainable environment for 
pedestrians to plan their travel that fits with their time and schedule. With the 
spatial evaluation model suggested in this research, the street network with 
connectivity that is good for pedestrian wayfinding is achievable. 



FUTURE RESEARCH 
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++ The consideration into two to four small towns as the study sites in future research 
can widen the view of pedestrian wayfinding perception because different 
preferences may exist according to different sites. 

 

++ The consideration into a comparative study of street network connectivity and 
wayfinding in metropolitan, major, and small towns to engage with huge crowds 
of pedestrians and a broader town area. 
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