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Abstract

This study explored the relations of urban design qualities, the adaptability and people’s preference for walking on a commercial
street. The research employed survey research method using a self-administered questionnaire applying Likert scale and multiple
rating scale techniques. One hundred and three respondents participated in the study. Results of descriptive statistics and
correlations analysis indicated the street adaptability may depend on the spatial quality of the street such as legibility, human
scale, coherence, and imageability while it does not correlate with the appearance of the street such as transparency,
complexity, and enclosure. Meanwhile, people’s preference of a street for walking may depend on both qualities.
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1. Introduction

In recent years, the field of urban design and health science have paid attention to pedestrian communities in urban
areas. This situation is due to the awareness of the importance of daily physical activity. The results of previous
studies have revealed that heart disease and obesity, for example, can be caused by the body's physical inactivity
(Borst, C. H. et al., 2008; Cubukcu, E., 2013; Cubukcu, E. et. al., 2015). One of the daily physical activity most
frequently performed is walking, because walking is not only for the purpose of the exercise but also one of the
modes of transportation. Previous studies found that walking on a regular basis can reduce the risk of health
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problems such as heart disease, obesity, high blood pressure, diabetes, depression et cetera (Azmi, D. I. et al.,
2012).

Therefore, the physical environment as a place for people’s activities has a significant role. Various previous
studies show that the built environment design affects people’s physical activity in the neighbourhood. Research
conducted in the Netherlands by Van Lenthe et al. (2005) for example, found that poor environmental design
associated with high probability of community’s inactivity. The results of previous studies have revealed
relationships between the characteristics of the environment, the physical activity and also the health aspects
(Borst, C. H. et al., 2008; Ernawati, 2013, Owen, N. et al., 2004). Therefore, the design of the physical environment
that conducive to walking behaviour may be one way to maintain public health (Borst, C. H., 2008, Ernawati, 2013).

That situation shows the importance of the design of the physical environment in public spaces such as streets in
the urban area. The street is an urban outdoor space that attracts many people for on-street activities (Samadi, Z. et
al., 2015). For regular physical activity, there is no element of the urban environment is more important than a
street. The street is a public space that is the most widely used and most accessible by the public. Besides its
function as an infrastructure for moving people and vehicles, a street is also working as a social space. In this
context, walkability becomes an important concept in urban design.

The literature in urban design further suggests numerous perceptual qualities that may affect the walking
environment. Classic literature in urban design provides references of the perceptual quality of urban design. City
planners and urban designers assume that perceptual quality of the built environment, the urban design quality, is
essential to generate the physical activities such as walking. Unfortunately, the empirical evidence to prove is still
very limited. Therefore, this study intended to fill this gap. It is focused on the qualities of urban design that make a
street more attractive and walkable.

Moreover, urban change nowadays goes very quickly. The physical urban space, therefore, should be adaptable
to accommodate the changing demands of the city’s residents. Thus, the physical urban environment must meet the
adaptability aspect, which is the ability to adapt to change. The literature in the field of urban design reveals that a
high-quality urban design will provide an opportunity for users to adapt quickly to the urban environments as a place
of their activities. Which means, a good quality urban design refers to the high quality of the adaptability of the
physical environment. In line with this notion, this study purposes to reveal the influence of urban design qualities
related walkability to the quality of adaptability.

The literature in the field of urban design and planning in the last few decades further suggest environments or
areas with mixed land use. Previous studies have shown that one of the most important characteristics that people
look for in a region with mixed land use is its life and diversity. One of them is a commercial area (Brower, 1996).
Therefore, this study is intended to assess the quality of urban design of the street in the urban commercial district.
The results of the research presented in this paper are the initial part of an ongoing study by the authors that is
intended to reveal the influence of urban design quality to the community's preference for a walk. This paper aims to
present the results of people’s evaluations of the quality of urban design and its influence on the level of adaptability
based on the perception of the user community, on one street in the commercial district in downtown Malang, the
Agus Salim Street, as the case study.

2. Literature Review
Urban Design Quality

A large body of literature in urban design points numerous perceptual qualities that considered as an outstanding
quality of urban design for users of urban space. Among those varying qualities of urban design, the previous study
underlined eight urban design quality related walkability that is the most widely discussed and proven empirically
(see Ewing & Handy, 2009). These urban design qualities are imageability, enclosure, human scale, transparency,
complexity, coherence, legibility, and the linkage (Ewing et al., 2006; Ewing & Handy, 2009; Ewing & Clemente,
2013).
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Imageability is the quality of a place that makes the situation different, easily recognised (recognisable), and
memorable. An area is said to have a high imageability if the place has a specific physical elements and
arrangement that attract attention, evoke certain feelings, and cause a deep impression. It may be not only the
single attribute that causes an imageable street but because of the combination of the various elements present.
Lynch (1960) says that the city is imageable when it is well established, made up of different parts, and can be
recognised directly by visitors as well as residents. According to him, an imageable city is a city with elements that
can be easily identified and grouped in a clear overall pattern. One component of imageability is a landmark.
Landmark is a singular feature with a convenient location to make its presence known in the context of the city as a
whole. Landmark is an important element in urban design because it serves as a stopping point visually, orientation
point, and it is showing the contrast in an urban setting.

Enclosure refers to the degree of "covering" space. The enclosure may happen where the street and public
space visually limited by buildings, walls, trees, and other vertical elements. A space that its vertical elements height
is proportional compare to the width of the area have qualities such as a room-like (Ewing & Clemente, 2013). A
sense of enclosure formed when lines of sight are limited such that the open space feels like a room that is "closed".

In urban settings, the enclosure formed by restricting street lined with buildings that sustained with relatively the
same height, or a row of trees at a certain level. According to Alexander et al. (1977), the total width of the street
from building to a building should not exceed the height of the buildings to be able to provide a cozy sense of
enclosure. Meanwhile, Jacobs (1993) suggests the proportion of building height to street width is at least 1: 2. While
other town planners recommend the highest proportion of 3: 2, or at least 1: 6, to form the enclosure on the street in
urban areas.

Human scale refers to the size, texture, and articulation of physical elements that fit the size and proportions of
man when walking. The details of the building, the surface of the pedestrian ways, a row of trees, and street
furniture are the physical elements that support human scale.

To achieve a real human scale, the width of the building must be proportionate to the height of the building
(Ewing & Clemente, 2013). Some researcher state that any building with more than four floors considered out of
human scale, while others provide limits up to six levels and restricts up to three floors only (Ewing & Clemente,
2013). Trancik (1986) recommend that if the building is high enough, then the lower levels must be seen to
accommodate the human scale. For example, the upper floors are made somewhat backward compared to the
lower level so that the community still feel the building in human scale when they move in front of the buildings.
Other researchers suggest not only the building height but also the width of the building. The trees on the streets
can also serve to decrease the scale of high buildings and wide roads. Branches of the trees with leaves that form a
canopy can simultaneously give the impression of a relatively small space. Other elements of urban design like
paving patterns, street furniture, the setback of high-rise buildings, ornamentation of the building, the distance
between the windows and doors and so on can also help the formation of human scale in city spaces (Ewing &
Clemente, 2013).

Transparency, in general, refers to a material condition that is translucent to light or air, such as a transparent
glass wall. The classic example of transparency is the streets in the commercial area with display windows in front
of the shops that invite passersby to see and get into the store. On the other hand, a blank wall or buildings with
heavy materials are examples of classic design elements that damage the quality of the transparency. Physical
features affecting transparency include walls, windows, doors, fences, landscaping, and openings in the space
between the building blocks. Transparency is an important quality to allow interaction between indoor and outdoor
activities. Transparency quality is rated high if the internal activity can be made externally or carried on the sidewalk
such as outdoor restaurants and shops (Llewelyn & Davies, 2000; Ewing & Clemente, 2013).

Complexity refers to the visual richness of a place. Complexity depends on the quality of the physical
environment such as variations of buildings, the diversity of architecture and ornamentation, landscape elements,
street furniture, signage, and human activities. The complexity associated with the amount of variety that can be
clearly seen by the observer (Rapoport, 1990). Humans are very comfortable receiving information with an
appropriate level, not too little information but not too much. Pedestrians need a high environmental complexity to
feel attracted to walk in the neighbourhood. In essence, complexity refers to a diversity seen in the area.
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Coherence refers to the visual sense of order. The level of integration is affected by the consistency and
completeness of scale, character, landscaping, street furniture, and other physical elements. In studies of visual
environments, coherence scenery is often measured by individual assessment. For example, Nasar& Stamps
(2009) found that the street is more coherent if the building has a building style which is compatible with the style of
buildings in the surrounding neighbourhood. A street is also considered to have coherence if existing buildings not
to exceed two times larger than the other buildings in the surrounding. Nasar (1987) found that the observer prefers
views of a street with signage that rather complex with a high degree of coherence. If the signage has
characteristics that are quite common, then the view of the street will look orderly, logical and predictable by
pedestrians, while if otherwise, then the street will look messy or incoherent.

Legibility refers to a condition in which the spatial structure of a place can be understood and can direct the
journey with ease. Legibility of a place is determined by a network system that makes it easy for users to provide an
environmental orientation. In other words, legibility is the appearance of a lay out background clarity in such a
manner so that each part can be easily identified and arranged in a pattern of fused (Lynch, 1960). Legibility refers
to the pattern regularity of a street that makes the road easy to understand and “read".

Linkage refers to the physical and visual relationship between the building and the street, a building and a
building, the left side of a street and the right side. Rows of trees and zebra cross are examples of elements that
create a linkage. The linkage can occur longitudinally along the way, or laterally across the street. Jacobs (1993)
suggest connectedness road corridors in urban areas occur at least 90 meters away, while Alexander et al. (1977)
suggest there are pedestrian facilities of crossing the street every 60-90 meters. Furthermore, Duany & Zyberk
(1992) limits the size of the building blocks of between 70-180 meters to make sure the distance is still affordable for
pedestrians.

3. Methods

This research used a quantitative approach, which employed survey research method to study people’s evaluation
of urban design qualities and its influence on the adaptability in the commercial neighbourhood in downtown
Malang, with Agus Salim Street as the case study. Pedestrians on the street were chosen randomly to participate in
the survey. A random sample of 120 pedestrians was selected. The researcher went to Agus Salim Street at a
variety random times and the five persons met was chosen as respondents. From the 120 respondents, data from
17 participants was discarded because some parts of their questionnaires have no answers. Therefore, there were
103 data used for analysis.

Instruments and Variables

The primary instrument used in this study is a self-administered questionnaire which consists of three parts. The first
section of the questionnaire means to record data of respondents' socio-demographic such as gender, education,
and length of stay in the Malang City. The second part of the questionnaire purposed to record people’s preference
in a walking activity and their perception of adaptability. While the third part of the questionnaire meant to measure
people’s evaluation of urban design quality of the street. Urban design conditions being studied based on eight
aspects of quality invented from the previous studies that representing the perceptual quality of urban design related
walkability. These are the enclosure, human scale, transparency, complexity, coherence, legibility, linkage, and
imageability (Ewing et al., 2006; Ewing & Clemente, 2013; Purciel & Marrone, 2006). The researchers then
photographed the physical environment of the street indicating those urban design qualities. The pictures were then
used as stimuli in the questionnaire to help respondents in evaluating each quality.

To measure people’s perception of the quality of urban design this study employed a Likert Scale method with a
five-scale measurement ranging from strongly disagree to strongly agree with number three as the neutral point.
Meanwhile to measure community's preference of walking on the street the study used a seven-point multiple rating
scales ranging from “Strongly dislike walking on Agus Salim Street" (value=1) to “Strongly like walking on Agus
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Salim Street"(value=7). The quality of adaptability of the street for walking was also measured using a seven-point
multiple rating scales with number four as the neutral point, ranging from “low adaptability” (value=1) to *high
adaptability” (value=7).

Data Analysis

This study employed descriptive statistics to identify the quality of urban design and adaptability, while to reveal the
relationship between urban design qualities and people’s perception of its adaptability and their likability for walking
down the street the research conducted Pearson correlation analysis. By carrying out correlation analysis, it can be
seen the quality aspects of urban design that have a relationship with and will influence the level of adaptability
based on people perception and preference for a walk. All of the data analysis conducted using SPSS software.

The Case Study Site

Agus Salim Street, the case study site, is located in the centre of the City of Malang, East Java, Indonesia.
Commercial activities dominate the street. Commercial buildings such as shopping malls, retail stores, shops, and
restaurants dominate the area. This area has developed as a commercial neighbourhood since the Dutch colonial
era. Unfortunately, although the street is in the city centres and attracts many people for fulfilling their daily needs, it
is not well designed and maintained.

. ‘ /Agus Salim Street’_ |~/

LIHT

The City of Malang **

Figure 1. Agus Salim Street, Central Bussiness District of Malang, East Java, Indonesia
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Fiqure 2. Situation at Aqus Salim Street, Central Bussiness District of Malana, East Java,

4. Results and Discussions

Respondents in this study consisted of 53% male and 47% female, with the majority (83.8%) aged 18 to 35 years,
and 86% of them are Javanese. Looking at the time of stay in Malang, 53.3% of respondents had settled in Malang
between 10 years to more than 50 years. The conditions show the community that participated in this study are
relatively homogenous and have been quite familiar with the city.

The results of the mean score analysis showed the public perception of the adaptability quality of the Agus Salim
Street was low (Mean Score <4 out of seven scales). This situation means that people judge the quality of the urban
design in the corridor of Agus Salim Street provide less opportunity for people to adapt to the walking activity.
However, people are still feeling quite like walking down the street Agus Salim (Mean Score = 4.13 out of five
scales). This condition is possible because other factors affect people's preference for a walk on the street other
than the quality of adaptability. The research further shows that people evaluate the quality of urban design at the
Agus Salim Street, which assessed on five points Likert scale, is relatively low. In average, four quality of the urban
design such as enclosure, legibility, transparency, and complexity, rated moderately (Mean Score around 3), while
the quality of the human scale, coherence, linkage, and imageability even considered low (Mean <3). This result
indicates that the quality of urban design in the Agus Salim Street undervalued by society. Thus, the people walking
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down in the area is due to the need to shop and so forth in the existing shopping area, even though they might not
enjoy the neighbourhood because of its insufficient quality.

Previous studies reveal that a high quality of urban design is importance to attract people to walk actively on the
street. Urban design literature also shows adaptability as the essential aspect of urban design to accommodate the
public demand for a flexible space that allows them to walk comfortably on the street, especially in the commercial
district. In this context, to know the variables of the quality of urban design that correlate to the level of adaptability
and likability for walking in the Agus Salim Street, the study performed Pearson correlation analysis. Table 1 shows
the results of the correlation analysis.

Table 1.Correlations among adaptability, likability and urban design quality.

Human
Adaptability | Likeability | Enclosure | Legibility | Scale | Transparency | Complexity | Coherence | Linkage | Imageability
Adaptability | Pearson " “ N " .
Correlation 1 517 -.053 .304 219 107 025 .330 190 213
Sig. (2- 000 597 | 002 | 026 284 805 001 | 054 031
tailed)
N 103 103 103 103 103 103 103 103 103 103
Likeability | Pearson 57 1 4| | a7 421 036 3027 | 226 230°
Correlation
Sig. (& .000 155 .001 .059 224 716 .002 022 019
tailed)
N 103 103 103 103 103 103 103 103 103 103

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

Table 1 shows there are four urban design qualities have a significant relationship with adaptability, i.e. legibility
(p<0.01), the human scale (p<0.05), coherence (p<0.01), and imageability (p<0.05). These results mean the four
urban design qualities of the street have an influence on the level of convenience for people to adapt to the
environment in their walking activities. Furthermore, from those four urban design qualities, coherence has the
strongest correlation to the adaptability (r=0.330, p<0.01), which is relatively similar to the strength of the
relationship between Adaptability and Legibility (r=0.304, p<0.01). Meanwhile the relationship between adaptability
and the Human Scale (r=0.219, p<0.05) relatively has the same strength with the relationship between adaptability
and Imageability (r=0.213, p<0.05).

These findings have an implication that society may view the neighbourhood has a quality of adaptability, which
is understood as the easiness for people to adapt to an environment to walk, though perhaps the design of the
environment is less conducive to walking. However, the results suggest that people may have a perception of the
adaptability quality of the street when they evaluate the street as coherence, legible, provide a human scale, and
imageable. All of those qualities present an opportunity for people to understand the environment better. The
research findings further show that urban design quality that has a correlation to the adaptability quality of the street
are those which relate to the spatial dimension. This result is understandable because space act as a container of
activities, which in this context is walking. Therefore, adaptability is determined by the condition of the existing
spatial aspect in an environment.

The results also showed that the quality of urban design that related to the appearance of the street environment
such as transparency, complexity, and enclosure, have no correlation to the quality of adaptability (p>0.05). These
results mean that although the condition of those urban design qualities is rated low, it is not necessarily the public
assess the street has a little adaptability qualities as well.
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Looking at the correlations between people's preference for walking, which in simple terms is a measure of the
like or dislike, and the urban design qualities, Table 1 also shows the dominance of the quality of the spatial
dimension of the street such as legibility (p<0.01), coherence (p<0.01), linkage (p<0.01) and imageability (p<0.01).
This result shows that although the quality of urban design that emphasises the appearance or the aesthetics of the
environment such as transparency, complexity, enclosure and human scale are rated low by the community, people
can still like the street to walk as long as the quality of the spatial dimension is good enough.

The results also showed a relatively high correlation between people's preference for a walk and the quality of
adaptability (r=0.517, p<0.01), which means, the quality of adaptability of the street is one of the factors that
contributes to the formation of people's preference for walking. Therefore, to increase the attractiveness of the street
for walkers need to consider the urban design qualities that affect the quality of adaptability and people's preference
for a walk.

In conclusion, the adaptability quality of a street environment may depend on the spatial quality of the street such
as legibility, human scale, coherence, and imageability while may not influence by the appearance of the
neighbourhood such as transparency, complexity, enclosure and linkage. On the other hand, people likability or
preference to a street for walking may depend on both qualities, i.e. spatial and non-spatial dimension of the street.
Meanwhile, the correlation that exists between adaptability and likability shows that people may like the street for
walking because they feel the environment provide the possibility to adapt quickly to accommodate their activities or
vice versa, the quality of adaptability of the street make people love to walk. However, this study is still in the early
part of a series of on-going research. Therefore, it is necessary to do a similar study on other streets in the
commercial neighbourhood to establish the results of this study.
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