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The COVID-19 pandemic that just passed has sparked widespread discussion about how the
pandemic teaches new knowledge in the design of urban public spaces. Since the emergence
of urban design theories for public open spaces, urban design has encouraged people to leave
their homes for activities. However, the pandemic has threatened people's outdoor activities.
The perception of public space is an important research area for designing quality cities that
create comfortable and safe places for the community. It can determine what should be
designed and how it should be designed. Therefore, this study aims to examine changes in
people's perceptions of urban public open space usage and people's preference for urban design
qualities for the sustainability of streets as public open spaces after the COVID-19 pandemic.
Data collection applied an online survey method using questionnaires distributed among
people in Malang City, Indonesia. One hundred and eight respondents participated in the
survey. The questionnaire investigated the changing use of public open spaces and the most
frequently visited public spaces before and after the pandemic. The study also explored the
impact of the pandemic on people’s preference for urban design qualities: enclosure, legibility,
human scale, transparency, complexity, coherence, linkage, imageability, and social life. This
study applied descriptive statistics and paired samples t-test to analyze the data. Results
indicated significant changes in people's perceptions of urban public open space usage after
the pandemic. The study also found significant differences in people's preference for urban

design quality, especially the enclosure quality and the social life aspect of the public space.

1. INTRODUCTION

There is unpredictability about how the COVID-19
pandemic will impact the design of public open spaces, the use
of space, and public perceptions. Many academics and public
observers are discussing essential questions about how the
pandemic teaches us new knowledge in the design of urban
public open spaces, such as the design of streets for
pedestrians. Even lessons from global experience will make us
rethink how we build and redesign our cities [1-3].

The life of a city can be seen from the hectic community
activities outside the home. Community activities that appear
prominent in urban areas occur in urban public spaces. Modern
public space was born in the 19th century when city dwellers
strolled the boulevards of Paris, London, or Barcelona to enjoy
the city. They are interested in walking in the commercial area,
for example, because of the beauty of the storefront's
appearance on the building facades. At the same time, they
also enjoy the presence of other people. These types of outdoor
activities in urban areas, namely shopping, walking, and
socializing, are the activities that seem to be most affected by
the COVID-19 pandemic. In other words, the pandemic
threatens the outdoor activities of urban communities, which
have brought people out of their homes to engage in activities
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in the city since the beginning of the emergence of urban
design theories for public spaces [3]. The COVID-19
pandemic has caused a decrease in pedestrian activity in urban
areas.

Malang City, located in Indonesia, has also experienced this
situation. Malang City, the second largest city in East Java, is
known as a historical and tourist city. Historically, during the
Dutch colonial period, Malang City was known as an apple
plantation and sugar factory city, so the city became Dutch
officials' settlements. Therefore, the city was a busy tourist
destination before the COVID-19 pandemic hit the country in
March 2020. Since then, the city has become quieter, with no
tourists and public activities in the urban open spaces. The
people of Malang have been struggling due to the pandemic.
This situation has affected the use of public spaces and the way
people perceive urban design. Therefore, this research chose
Malang City as a case study site.

The urban design aims to create places where people feel
welcome, comfortable, and safe. For this purpose, the
perception and preference of urban public spaces is an
important research area [3-5]. A study of people's perceptions
may determine what should be designed and how it should be
designed. However, this pandemic threatens to change our
relationship with these public spaces, especially when other
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people are present in those places. The decrease in pedestrians
in public areas has caused people to rethink their cities as more
comfortable, safe, and healthy places to live. Even in the study
conducted in the UK, most people want a permanent change,
while only 9% of respondents want to return to the normal
situation they were in before the pandemic [3].

Based on the current conditions and situation, COVID-19
allows city planners and designers to free up more street space
for pedestrians and cyclists and design greener cities [6, 7]. At
the start of the pandemic, discussions arose about the need to
widen pedestrian paths and redesign pedestrian crossings to
provide adequate distance between pedestrians [8]. Big cities
like New York are already talking about this kind of change.
Milan was even the first to announce permanent changes in
widening pedestrian lanes, building new lanes for cyclists, and
reducing lanes for motorized vehicles [3].

However, the need to redesign the streets is not only because
it fulfills the requirement for physical distancing. From various
studies revealed worldwide, measuring changes in the use and
perception of urban public spaces in recent months will be
critical to future urban planning and design. For example,
public areas, such as pedestrian spaces in streets, will still exist
after the COVID-19 pandemic, but for whom and for what?

Our future city does not just happen. The future city resulted
from the negotiation of interests, strength of relationships,
priorities, and decisions that shape the public sphere. We hope
that the city's public spaces in the post-COVID-19 pandemic
will remain valuable and provide opportunities for the
community to socialize, have recreation, and form a
community and identity. Given the speed, scale, and diversity
of transformations worldwide, measuring changes in
perceptions of urban public space usage and preference for
urban design quality after the pandemic will be critical to
future cities' planning and design. People's perceptions and
preferences of the city's public space and urban design quality
are significant factors in the city's future.

Because the COVID-19 pandemic has just ended, studies on
the pandemic impact on urban public open space usage still
need to be expanded in number. Even people's preferences for
urban design quality have yet to be studied. Therefore, this
research is intended to fill this gap. This research is designed
to examine whether there are significant changes in the use of
public open space after the COVID-19 pandemic and to
explore changes in people's preference for perceptual urban
design quality due to the pandemic. Thus, the results of this
research can provide implications for urban public open space
design following changes in public open space usage and
people's preference for urban design quality after the pandemic
so that future development can achieve sustainability of urban
public open space.

1.1 Urban public open space

Public space is an area with a general right of use for
everyone in society [9]. From an urban design perspective, the
definition of urban public space is based on ownership
identification. When viewed from urban space, which includes
the suburbs, to the city center, the urban area contains semi-
urban space or the space around the city and spaces within the
town [10]. They further concluded that the surrounding spaces
of the city are usually used as industrial areas, rural areas,
agricultural areas, and recreation centers. All these types of
space refer to the space around the city, the semi-urban area.

Meanwhile, urban spaces are most densely packed with

964

people, vital for human activities, and usually areas close to
the city center that reflect urban life. They are the spaces for
the city citizens' actions and the community gathering place,
consisting of private and public spaces. Private space refers to
individuals, business groups, or specific land ownership. In
contrast, public space is used by the public and is usually
managed by the government or a business entity.

In the context of urban design, the city's public space has a
physical form that distinguishes it from the surrounding areas.
A public space like this has an impression of the enclosure. It
can be in the form of buildings and landscapes to give the
impression of space, although in an open space [11].

Meanwhile, in urban planning, public space has evolved
into open space, understood as outdoor space, such as streets,
plazas, and other open spaces. From the perspective of urban
planning, the city's public space is a space dedicated to the
public, which is located close to city dwellers as users of
public space [10]. This study uses a city planning perspective,
which views public space as the most accessible open space
for city dwellers and is used in city dwellers' daily lives,
namely streets. During the COVID-19 pandemic, streets were
public spaces avoided by the public, resulting in a sharp
decline in pedestrians.

1.2 Street as public space

The street as one of the public open spaces [10] with views
along the side of the road is crucial in determining the
character of a city area. Most people pass through the streets
of urban areas in their living environment and on their way to
work, school, shops, and recreation [12]. We spend much time
as pedestrians in downtown, commercial, and residential
areas. Therefore, it is unsurprising that the character of the
streets and their surroundings significantly impact the quality
of life of its people [12, 13].

The street is a "closed" space caused by buildings, trees,
walls, or a combination of these elements, which function as a
movement infrastructure [14]. One form of the street is a
corridor, a movement space in the linear form. Streets in urban
areas are the most accessible public spaces widely used by the
public. Besides functioning as a transportation infrastructure,
the street also serves as a social space [15, 16]. Therefore, the
street's appearance can affect the community's social life.
Humans like a beautiful environment and have characteristics
that make the environment memorable and easy to remember.
This kind of environment will invite people to enjoy and have
activities in the street.

To accommodate this, city planners and designers pay
special attention to the quality of the environmental design of
the street so that the street has a specific character and
attractiveness quality for pedestrians to carry out activities in
urban areas. However, after the COVID-19 pandemic, will
people still pay attention to the visual quality of urban street
designs? Or do they no longer consider them as important as
an attraction for an area to be active in it? Therefore, this study
emphasizes the environment of pedestrian paths in streets as a
city public space because of its significant influence on the
people’s experience in urban areas.

1.3 The role of perceptions and preferences in urban
design

It is often said that nothing is more certain than change.
Change helps to ensure the sustainability of the life of every



built environment system and the natural environment. In the
urban environment, change is seen as the lifeblood of the
economy and social system that supports people's lives as the
built environment accommodates activities [17]. Change
itself, or at least the consequences of change, also pleasures
the community because, after all, city dwellers can adapt
themselves in the face of any changes [18]. However, people
also often must bear the burden in an environment with poor
physical environmental design quality [19].

The appearance of a physical environment is not
straightforward because, visually, the physical environment is
an abstract aesthetic phenomenon. The quality of urban design
depends on the perceptions and preferences of users and
observers. In other words, the perceptual quality of the area
depends on the evaluation of those who gain spatial experience
by doing activities in the region [20, 21]. When asked, people
may be united in their distaste for the transformations that have
taken place in the city recently [22].

The importance of community participation in planning the
development of urban public spaces has long been a concern
of researchers. They emphasize that sustainable development
is only possible with the community's involvement at different
levels. Literature review shows a growing trend in scientific
studies to involve community ideas in regional and urban
development planning. In this case, researchers and experts
agree that community participation is mandatory to achieve
sustainability in development [23].

However, although community participation in developing
and structuring public spaces is essential, it faces various
obstacles. Among them are different user groups and the lack
of knowledge that the community has about planning and
designing public spaces [24]. Therefore, there needs to be a
comprehensive solution to address the fundamental problems
involving community participation in urban design [25].

One alternative solution for community involvement in the
planning and designing of public space areas is to apply
passive participation. Suppose direct or indirect intervention
from the community is a form of active community
participation, then exploring community perceptions and
preferences of the physical environment and development
policies can be considered passive community contributions to
the planning and design of an environment or area [25]. This
participation is expected to bridge and overcome the problems
that are widely expressed in the literature regarding the crucial
difference between the perceptions and preferences of
professionals and the public's perception, preference, and
evaluation of an urban area, which is often the cause of failure
in development in urban public open spaces [25].

2. METHODS

This research applied a quantitative approach conducted in
Malang City, the second-largest city in East Java, Indonesia.
The study evaluates changes in people's perceptions of urban
public open space usage before and after the COVID-19
pandemic. It also means exploring the people's preference for
perceptual urban design qualities of public open spaces for the
sustainability of the city's public open spaces after the COVID-
19 pandemic.

Data was collected through an online survey using a
questionnaire in a Google form. This study conducted an
online survey because the situation after the pandemic has not
made it possible to do so offline. Indonesia is one of the
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countries that has been the slowest to overcome the COVID-
19 pandemic. At the end of 2022, when other countries have
opened their public spaces, and people are accessible without
the need to wear masks in city public spaces, Indonesia was
still massively struggling to overcome the pandemic, which
has not yet ended completely. Due to this, most people still
wear masks in public spaces in the city, and they avoid the
crowds.

Consequently, the urban public open areas experience a lack
of visitors. And among the limited number of visitors, people
refused to participate in this research by filling out a
questionnaire offline. Therefore, the questionnaire was
distributed online. However, this online survey will not
influence the research results because the survey is based more
on the opinions and experiences of respondents before and
after the pandemic.

The population in this study is all people living in Malang
who have access to social media and other digital platforms
that allow them to participate in the study. One hundred and
eight respondents participated in the survey.

2.1 Instruments and variables

The main instrument in this research is a questionnaire in
the form of a Google form. The questionnaire in this study is
an anonymous questionnaire (to maintain the privacy of the
respondents), which consists of three parts: The first part of
the questionnaire is used to explore the personal characteristics
of the respondents composed of the variables of age, gender,
education, economic level, marital status, and occupation. This
first part of the questionnaire used closed-ended questions
using a check box. Respondents were asked to choose and
check the answer box that suits their situation and conditions.
For example, the education variable measures the respondent's
education level; the occupation variable measures the
respondents' job status, working or not working (because they
are students, housewives, or still looking for a job). Those
measurements can be seen in Table 3 in the results and
discussions section.

The second part of the questionnaire explores residential
characteristics: home ownership status (measures whether the
respondent lives in the house as tenant, house owner, or any
other status); residential type where the respondent lives
(whether it is a gated community, a house, or a flat); residential
location (to identify in which district the respondent lives in
Malang city); length of stay in Malang city (to determine how
long the respondent has been residing in Malang city). These
data are essential to measure respondents' familiarity with
Malang City.

The third part of the questionnaire explores people's
perceptions of public open space usage and their preferences
for urban design qualities. It evaluates the use of urban public
open spaces and the quality of the urban design of the streets
as urban public open spaces, consisting of check boxes and
closed-ended questions in the form of multiple rating scales
and Likert Scale, as mentioned in Table 1.

Table 1. Research variables

Concepts Variables Measu rement
Technique
) The pupllc open Check box
Public open space spaces in mind
usage Public open spaces Check box

frequently visited




before and after the
COVID-19 pandemic
The most avoided
public open space
during the COVID-
19 pandemic
Frequency visiting
public open spaces
before and after the
pandemic

The frequency of
walking on the street
as a public space

Check box

Multiple Rating
Scale

(Seven-point

before and after the Scale)
pandemic
The most preferred
Recrea_tlonal usage of  public open space for Check box
public open space recreation before and
after the pandemic
Enclosure
Urban design hi%rlgrilgcale Seven-point
qualities in public Transparency Likert-scale
open spaces most Complexity 1=Strongly
frequently visited Coh disagree
before and after the oherence 7=Strongly
pandemic Llnkage_ - agree
Imageability
Social Life

*Developed from [16, 19, 26-28]

In measuring urban design quality, nine variables are used:
enclosure, legibility, transparency, human scale, complexity,
coherence, linkage, imageability, and social life [16, 19, 26-
28]. The indicator variable used to measure enclosure is the
quality of a closed street characterized by the row of the
building and the trees around it. Legibility is measured based
on the clarity of the place. Human scale is measured through
five indicators: the proportion of building height and humans,
sidewalk canopies, large front yards, signage and billboard
size, and tree height and branches. The transparency variable
is measured through two indicators: the building facade's
openness and the building materials' transparency. Complexity
is measured by building style diversity. The orderly visual
layout and harmony of the road corridor environment measure
coherence. Linkage is measured by three indicators:
continuous pedestrian path, visual linkage, and spatial linkage.
Imageability is measured by distinctiveness, landmarks, and
ease of recognition and memorization. Finally, the social life
variable is measured by four indicators, namely street crowds,
street vendors, street benches, and bench arrangements.

2.2 Analysis techniques

Statistical analyses examined urban public open space
usage and people's preferences for perceptual urban design
qualities before and after the COVID-19 pandemic. This
research employed descriptive statistics, namely mean score
and frequency distribution analysis. Frequency distribution is
applied to analyze the use of public open space before and after
the pandemic, the characteristics of respondents, and
residential characteristics. With these analyses, the percentage
of each urban open space usage of all respondents can be
determined to identify the changes in the use of public open
space before and after the pandemic. Frequency distribution is
also used to analyze the percentage of each respondent's
characteristic variables. With this analysis, the percentage of
respondents for each category can be identified, for example,
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the number of male and female respondents, the percentage of
each respondent's age group, the percentage for each
respondent's education level, the percentage of the
respondent's income group, and the percentage of the
respondent's type of work. Frequency distribution is also used
to determine the percentage of residential characteristics: how
many respondents are house renters and homeowners, the
percentage of each residential type, and the percentage of
respondents for each group of years of residency in Malang
City. Apart from that, these analyses also found the percentage
of respondents from each Malang City district. This condition
is intended to ensure that even though the survey is carried out
online, it is hoped that the respondents will come from all five
districts in Malang City so that they are expected to be
reasonably representative.

Next, mean score analysis is applied to study the perceptual
quality of urban design in urban public open spaces. Urban
design quality variables were measured with a seven-point
Likert Scale. The midpoint of the measurement is four as the
neutral point, where an evaluation score of <4 is considered to
tend to be harmful, and >4 indicates a trend of positive values.

A paired sample t-test was utilized to determine the changes
in people's perception of urban public open space usage and
people's preferences for the perceptual quality of urban design
due to the pandemic. Paired sample t-test is a statistical
analysis technique used to see whether there are similarities
and differences between two groups, in this case, before and
after the pandemic. Therefore, this study employed a paired
sample t-test to determine whether there were differences in
people's perception of public open space usage and
preferences for urban design quality before and after the
pandemic. All analyses were processed by statistical analysis
using SPSS software.

3. RESULTS AND DISCUSSIONS

People perception assessment is crucial to exploring
possible changes in public open space usage in Malang City
after the post-COVID-19 pandemic. Malang City has many
public open spaces scattered in the city area, each with
different characteristics. This survey explores people's
conception of the public open space they know. In other
words, what kind of place comes to mind when they mention
public open space? Table 2 shows that 77.8% of the Malang
community respondents answered that public open space was
an urban park, and 19.4% interpreted public open space as a
neighborhood park. Of all respondents, only 2.8% stated that
streets are public open spaces. Respondents were also asked to
write down examples of public open spaces in Malang City.
The results show that most respondents answered Malang City
Square as an example of a symbol of public open space.

Table 2. The distribution of responses on the interpretation
of public open space

The First Thing that

Level of Comes to Mind Frequency  Percent
Abstraction about Public Open q Y
Space
1 Urban Park 84 77,8
2 Neighborhood Park 21 19,4
3 Commercial Street 3 2.8
Valid cases 108 100.00




Table 3. Respondent and residential characteristics of the
survey respondents

Respondent Characteristics Frequency Percent
Gender
Female 78 72.2
Male 30 27.8
Total 108 100
Age
17-24 75 69.4
35-34 9 8.3
35-44 3 2.8
45-54 21 19.4
Total 108 100.00
Education level
High school and below 48 444
Associate & undergraduate 15 13.90
Graduate & postgraduate 45 41.70
Total 108 100.00
Income Level
< 3 million IDR 81 75
3-4 million IDR 6 5.6
5-10 million IDR 15 13.9
>10 million IDR 6 5.6
Total 108 100.00
Working status
Working 33 30.6
Not working/student 63 583
Not working/housewife 9 8.3
Not working/looking for a job 3 2.8
Total 108 100.00

Residential Characteristics Frequency Percent
The property status of the house
Tenant 51 472
House Owner 39 36.1
Other 18 16.7
Total 108 100.00
Type of residence
Gated community 51 47.20
House 51 48.60
Flats 6 5.60
Total 108 100.00
Duration of residency in Malang
Less than one year 33 30.6
2-5 year 33 30.6
6-10 year 6 5.6
11-15 year 6 5.6
16-20 year 3 2.8
> 20 year 27 25.0
Total 108 100.00
Residence Districts in Malang  Frequency Percent
District Klojen 15 13.9
District Lowokwaru 48 44 .4
District Blimbing 9 8.3
District Kedungkandang 27 25.0
District Sukun 9 83
Total 108 100.00

The characteristics of the respondents in Table 3 show that
most respondents who use public open spaces are in the age
range of 17-24 years, a group of millennials who tend to be
active in urban public open space activities (69.4%). The
educational background of the respondents shows that more
than half of the respondents (58.3%) are students.

Malang City has five districts: Klojen, Lowokwaru,
Blimbing, Kedungkandang, and Sukun Districts. Respondents
came from the five regions, so the respondents represented
each region.

Before the COVID-19 pandemic, people visited public open
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spaces for recreation and leisure. Results in Table 4 show that
public open spaces frequently visited before the pandemic
were dominated by urban parks (80.6%) and commercial
streets (11.1%). In other words, before the pandemic, most of
the community often engaged in public open spaces such as
urban parks and walked in urban commercial streets. After the
COVID-19 pandemic, people rethought gathering in public
open spaces with many people. Although the types of public
open spaces frequently visited in the pre-pandemic and post-
pandemic were relatively the same, their frequency was much
reduced. Table 4 shows the frequency of visiting urban parks
as public open spaces dropped from 80,6% before the outbreak
to 36,1% after the pandemic. The results show that people who
used to visit urban parks before the pandemic turned to
neighborhood parks and streets around their homes (11.1%
and 19.4%, respectively) after the pandemic. Even after the
pandemic, 16.7% of respondents who used to visit public open
spaces chose not to visit any public open spaces anymore.

Table 4. The changes in the frequency of visiting public open
spaces before and after the pandemic

Frequency of
Visiting Public Open

Frequency of
Visiting Public Open

Spaces Before the Spaces After the
Outbreak Outbreak
Frequency Percent Frequency Percent
Urban Park 87 80.6 39 36.1
Neighborhood
Park 6 5.6 12 111
Commercial 12 111 18 167
Street
Neighborhood 3 28 21 19.4
Street
Not Visiting
Public Open 0 0 18 16.7
Space
Total 108 100.00 108 100.00

The shift in people's mobility patterns from city parks and
commercial streets to residential neighborhoods and the streets
surrounding their homes highlights the absence of publicly
accessible, neighborhood-based open space. The study's
findings align with earlier research demonstrating that
fundamental city amenities are not easily accessible and that
people have long desired them regardless of when COVID-19
became an issue. According to this study, public open spaces
within a 15-minute radius can promote micro-mobility, or
walking and cycling, while also lowering automobile
pollution's harmful effects [29]. According to Bereitschaft and
Scheller's [30] research, the pandemic has highlighted
institutional and physical infrastructure deficiencies that may
enhance public health-conscious design, beginning with
public space, transportation, and land use planning. A vital
post-pandemic remedy might be providing public open spaces
close to residential areas, facilitating inhabitants' exercise and
good lifestyle choices [30].

Further analysis indicates that before the COVID-19
pandemic, 30.6% of respondents visited public open spaces
once a week (Table 5). However, after the COVID-19
pandemic, only 8.3% of respondents saw public open spaces
once a week. Most people did not even revisit public open
spaces after the pandemic. On average, the frequency of
visiting public open spaces after the pandemic is only once per
month. Many factors influenced this drastic decline, one of the
most dominant factors changing people's perception of public



open space. At first, before the pandemic occurred, people
liked to be in a public area where they gathered with many
people because their gathering with many people was
entertainment for the community, immersed in the crowd.
However, after the pandemic, people felt gathering many
people was a "threat" to their sense of security. After the
COVID-19 pandemic, people tended to avoid places where
many of them gathered. This phenomenon resulted in a
significant decrease in the intensity of visits from the people
of Malang City to public open spaces.

After the pandemic, the issue of feeling safe has become a
socio-economic matter. Still, it also highlights the significance
of the "distancing measure” as an indicator of people's
attachment to a familiar place [31]. On the other hand, some
viewpoints argue that the requirement for city facilities close
to residential areas raises development costs and is thought to
be more effective in dealing with long-term crises than short-
term adaptation [32]. People tend to feel safer in areas they can
control during and after the pandemic [33] (Figures 1-8).

Table 5. Preferred streets as public open spaces before and
after the pandemic

Figure 5. Location of Dempo Neighborhood Residential
Street

Preferred Streets Preferred Streets
Before the Outbreak  After the Outbreak
Frequency Percent Frequency Percent

Commercial

Street 48 44.4 30 27.8
Neighborhood 54 50.0 57 528
Street
Not Visiting
Public Open 6 5.6 21 194
Space
Total 108 100.00 108 100.00

Figure 8. Pasar Besar Street

Figure 3. Location of [jen Neighborhood Residential Street
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The study findings show a fascinating phenomenon. If
urban parks such as the Malang City Square were public open
spaces that were most frequently visited by the public before
the COVID-19 pandemic, they became the most avoided
public open spaces in the city to stay after the pandemic. This
phenomenon is because there has been an image in the
community that the city's public open space is a gathering
place for many people, which is highly avoided during the
pandemic. The study results show that most respondents avoid
urban park areas (50%) and streets in shopping areas (36.1%).
Respondents consider city parks and commercial streets to be
usually crowded with visitors, so they are the areas they avoid
the most after the COVID-19 pandemic. The results of this
research agree that people's movement behavior that avoids
commercial places will give rise to socio-economic problems.
An area must be on a human scale by integrating green
infrastructure with road infrastructure to create a varied urban
area to avoid those problems [32, 34, 35].

The popularity of commercial streets as a place for
recreation and sightseeing in the pre-pandemic period has also
dropped dramatically. Before the pandemic, the most preferred
road corridors were commercial streets (44.4% of
respondents) and neighborhood streets (50%). However, after
the COVID-19 pandemic, there were drastic changes to the
community's activities on the streets, especially in shopping
areas. Before the pandemic, 44.4% of respondents liked to
walk in shopping areas, but after the pandemic, only 27.8% of
respondents wanted to keep walking in shopping areas.
Meanwhile, the number of respondents who chose not to walk
on urban streets after the COVID-19 pandemic has increased
dramatically. Only 5.6% of respondents initially disliked
walking in urban streets as public open spaces. It grew to
19.4% after the pandemic. This situation shows a change in
public perception of the streets as a safe open space for
activities. Previous research also recognized changes in this
pattern due to the pandemic, so widening pedestrian paths
became one of the main focuses of urban design strategies for
the future [36]. This situation is supported by other evidence
regarding the lack of public open space and city infrastructure
[36].

Meanwhile, the changes in street usage as public open
spaces are similar in streets in other areas, such as residential
areas. Before the COVID-19 pandemic, about 50% of
respondents liked to walk on streets in areas other than
shopping areas, such as ljen Street, an elite residential area in
Malang City that serves as a car-free day area every Sunday.
In that case, in the post-COVID-19 pandemic, around 52.8%
still like walking in this neighborhood's residential streets.
This situation shows that many people still use public open
spaces for their activities at the neighborhood level
surrounding their residences. They may visit streets around
their residential environment, which they probably do for
recreation or sports activities. These findings align with the
results of previous research by Finucane et al. [37], who found
that neighborhood walkability is the moderator that has the
most significant influence due to COVID-19 in reducing
anxiety and psychological stress.

The results of further analysis confirm the influence of the
pandemic on the frequency of people's visits to public open
spaces. The results of the dependent t-test of the frequency of
visits before the pandemic and after the pandemic showed a
significant decrease in the number of visits from before the
pandemic (M = 4.00, SD = 1.34) compared to after the
pandemic (M =2.78, SD = 1.79), t (107) = 5.814, p < .001.
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The study results also show a significant change in people's
preferences for public open space usage before and after the
COVID-19 pandemic. The paired sample t-test analysis of
preferences for the use of public open spaces before the
pandemic and after the pandemic showed a significant
decrease between before the pandemic (M = 4.75, SD = 1.595)
and after the pandemic (M = 3.03, SD = 1.488), t (107) =
10.323, p <.001. The same applies to people's preferences for
walking in the street corridors. The results showed a change in
people's preferences for walking in road corridors before and
after the COVID-19 pandemic. The results of the dependent t-
test showed that there was a significant decrease in the
preference for the use of streets as public open spaces before
the pandemic (M = 4.61, SD = 1.521) and after the pandemic
(M =3.03,SD =1.421), t (107) = 11.141, p < .001. However,
with the decline in activities in public spaces, previous
research considers this an excellent opportunity to limit the use
of private vehicles by reducing parking spaces and a challenge
to creating policies to increase walking and cycling activities
[32, 38].

The people's preference for the design quality of urban
streets as public open spaces is likely also affected by the
COVID-19 pandemic. Community activities in road corridors
as a form of public open space for walking are influenced by
their preferences for street design quality. The preference
assessment of the design quality of the street in this study uses
nine variables developed from previous studies, i.e.,
Enclosure, Legibility, Human Scale, Transparency,
Complexity, Coherence, Linkage, Imageability, and Social
Life. This study evaluated the nine urban design qualities
using a seven-point Likert Scale.

The analysis revealed that before the COVID-19 pandemic,
the people of Malang liked urban streets that had legibility
(M=5.65). They have buildings with a large front yard
(M=5.65) and vegetation with low branches forming the
impression of a space canopy on pedestrians (M=5.44). People
also like a street with an orderly visual arrangement and unity
and harmony (M=5.79); a continuous pedestrian path
(M=5.91); has a visual linkage (M=5.74); has facilities for
pedestrians such as crossing facilities (M=6.12). They also
prefer streets that have characteristics that distinguish them
from other roads (M=5.82), have landmarks (M=5.91), and
have a visual layout that is easy to recognize and remember
(M=6.09). Social life is also a quality area that provides charm
for its users. The design of a street as a public open space is
declared successful if much social life occurs in that place so
that the street becomes "alive." Before the COVID-19
pandemic, people liked streets with a social life. Before the
pandemic, respondents wanted the presence of other people
who were busy walking or doing activities when walking
down the street (M=5.18). In addition, they considered it
normal for benches to exist on the sidewalk in the corridors
(M=4.56), including bench arrangements (M=4.65).

In contrast, the study found some urban design qualities of
the street that are not preferred by the public for walking.
People do not like streets with large billboards or information
boards in the corridors (M=2.15), building styles that are too
diverse and different from each other (M=3.59), and a street
with many street vendors (M=3.76).

The study's findings revealed that people's preferences for
the quality of the street design as public open spaces were
relatively stable on several variables before and after the
COVID-19 pandemic. This stability shows that people's
desires before and after the pandemic have not changed much,



as previous research shows that rather than calling post-
COVID life a "new normal" culture, it resembles a desire to
return to the "old normal” [38]. On the one hand, another
opinion says that the pandemic forces the future into a "new
normal™ culture with an awareness of a future that cannot be
speculated on [31]. After the pandemic, people also like to
walk on streets that have legibility (M=5.76), buildings with a
large front yard (M=5.94), an orderly visual arrangement
(M=5.68), and unity and harmony of the visual qualities
(M=5.79). People also like a street that has a continuous
pedestrian path (M=5.94), a visual linkage (M=6.00), a spatial
linkage such as a crossing facility (M=6.18), a characteristic
that distinguishes it from other streets (M=5.82), landmarks in
the form of buildings and monuments (M=5.82) and has a
visual layout that is easy to recognize and remember (M=6.06).

These findings show that people's preferences in several
factors of the design quality of public open spaces are
relatively similar before and after the pandemic. These
findings indicate that the quality of the road corridor as a
public open space in some urban designs is relatively
unchanged. However, it cannot be denied that several factors
significantly change people's preferences.

The change in people's preferences appears in the quality of
the enclosure, such as the selection of trees or vegetation on
the street side. Trees with low branches and leaves that form a
canopy give the impression of a relatively small and closed
space, less liked by the community. This situation is most
likely because, after the COVID-19 pandemic, people feel
more comfortable in large open areas, so the shade that gives
the impression of a small and closed space becomes less
desirable. These results show people's discomfort with
crowded and narrow spaces, thus supporting previous research
that what has changed from the effects of the pandemic is the
frequency of people and the intensity of activities and events
that can be carried out in public spaces [39]. More expansive
open space also helps reduce air pollution concentrations for
the community by allowing smooth airflow and avoiding
direct airborne virus contamination [40]. Apart from that,
attractive visual arrangements also help prevent post-
pandemic mental problems [41]. Moreover, based on previous
research, it is known that apart from enclosure, legibility,
human scale, transparency, complexity, coherence, linkage,
imageability, and social life, which determine the quality of
street design, the pandemic has made us aware that good roads
must be flexible and adaptive and consider health aspects [39,
42].

However, the change in people's preferences that appears
most prominent is the preference for social life in the streets,
especially in the presence of other people who walk or do
activities on the streets. This finding supports previous
research that the pandemic connects the potential of streets as
the primary domain of life [43]. If before the COVID-19
pandemic, people liked a busy road (M=5.18), then after the
pandemic, people tended to dislike the presence of other
people on the street when they were walking or doing activities
in the same street (M=2.59). This condition means people no
longer feel comfortable passing others on the sidewalk after
the pandemic. Likewise, with the presence of street vendors on
the sidewalk, if before the pandemic, people tended to dislike
the presence of street vendors (M=3.76), then after the
pandemic, people increasingly disliked the fact of street
vendors on the sidewalk (M=2.76). The pandemic shows that
the regulation of street vendors must be included in urban
design strategies based on innovation programs and organized

970

through public policy so that they can survive in the future
[44]. Moreover, because this is related to people's income, it is
very likely that after the pandemic, the government will first
make the economy its main priority [35].

The existence of benches on the sidewalk in the pre-
pandemic period was also less noticed by respondents
(M=4.56), which showed a relatively neutral value between
liking and disliking. After the pandemic occurred, people paid
attention to those facilities. They did not like the presence of
benches on the sidewalk. This situation may be due to the
decreased sense of safety when they walk on the pedestrian
path across people sitting on benches on the sidewalk. It
cannot be denied that life after the pandemic will never be the
same. This pandemic affects values, life, habits, and
architecture [45]. The issue of material hygiene also causes the
feeling of security about not sitting on street benches, so
people and designers are increasingly considering materials
that are easy to clean [45].

Overall, there has been a significant change in the use of
public open spaces and preference towards urban design
quality after the COVID-19 pandemic. People tend to switch
to public open spaces on a neighborhood scale that does not
attract many people. Besides that, people are no longer
interested in walking on commercial streets. This phenomenon
implies the need for an arrangement that provides a sense of
security for the community from fears of virus transmission so
that the attractiveness of public open spaces can increase.
Regarding the quality of urban design, attention must be paid
to the availability of a broad and open space experience.
Installation of canopies on pedestrian paths or low-shade
vegetation should be avoided. As an indicator of the success
of urban street design as a public open space because of its
vitality, the street social life has become a challenge to remain
attractive for people for their outdoor activities.

4. CONCLUSIONS

This research is intended to evaluate changes in the use of
public open spaces and changes in community preferences
regarding the quality of urban design in streets as public open
spaces before and after the pandemic. The research results
show a change in the pattern of public open space usage from
the city scale to the neighborhood scale or the local scale
around people's residences due to people's perception of their
sense of security in carrying out activities in public open
spaces after the pandemic. After the pandemic, the results also
found a decrease in people's preferences for walking or doing
activities in city public open spaces, especially on urban
streets.

The research results show a change in preferences for the
perceptual quality of urban design between before and after
the pandemic. Seven of the nine perceptual quality variables
of urban design, namely legibility, human scale, transparency,
complexity, coherence, linkage, and imageability, did not
experience preference changes. Meanwhile, two urban design
qualities experienced significant changes in people's
preferences: the enclosure quality and social life. People's
preference for the quality of street enclosures has decreased
after the pandemic. This finding is because the quality of the
enclosure gives the impression of a street as an enclosed space
with rows of buildings and trees on either side, making it a
small outdoor space for activities. Due to the pandemic, people
prefer spacious open areas. However, the most prominent



change in preferences is the change in people's preferences for
the quality of social life in streets as public open spaces. Before
the pandemic, people liked crowds of people doing activities
in streets as public open spaces, but after the pandemic, people
didn't like crowds or other people's presence in the streets.
Likewise, people no longer want benches on the sidewalk
where many people sit to socialize. The existence of street
vendors, which were less popular before the pandemic, has
become even less popular after the pandemic.

The findings of this study provide implications for the need
to adjust the design of city public open spaces, especially
streets, so that people can feel safe and comfortable walking
and doing activities in public open spaces like before the
pandemic. Public open space at the neighborhood level also
needs to be increased to accommodate changes in public open
space usage, shifting from the city scale to the neighborhood
scale. Considering that social life is the leading indicator of the
success of public open spaces, the results of this research also
provide implications for the need to develop theories about
how to generate social life in public open spaces, especially
streets, after the pandemic, so that people will again be
interested in active activities in public open spaces with
psychologically feel safe and comfortable in their activities.

However, this is still a preliminary study finding the best
policy for future urban public space design after the pandemic.
Therefore, future research expects similar studies to find more
stable results in finding changes that occur, especially in the
design quality of public open spaces, so that future studies can
obtain a complete picture of the changes in public open spaces
after the pandemic. Furthermore, for the subsequent
investigations, it is better to distribute the questionnaires
offline, along with the end of the COVID-19 pandemic, so that
the participating respondents are representative of the
population and the results can be generalized more accurately.

ACKNOWLEDGMENT

This work is supported by the Covid-Integrated Research
Grant organized by Brawijaya University, which is greatly
acknowledged.

REFERENCES
[1] Florida, R. (2020). We'll need to reopen our cities. But
not without making changes first. CityLab.
https://www.citylab.com/equity/2020/03/coronavirus-.
Markusen, A. (2020). Will COVID-19 drive us farther
apart, or bring us together? Will we all move away from
each other? Not likely.
https://minnesotareformer.com/2020/04/07/will-covid-
19-virus-drive-us-farther-apart-or-bring-us-together.
Honey-Roses, J., Anguelovski, 1., Chireh, V.K,, et al.
(2020). The impact of COVID-19 on public space: An
early review of the emerging questions - design,
perceptions and inequities. Cities & Health, 5(1): S263-
S279. https://doi.org/10.1080/23748834.2020.1780074
Pugalis, L. (2009). The cultures of economic of urban
public space design: Public and economics of urban
public space design: Public and professional perceptions.
Urban  Design International, 14(4): 215-230.
http://doi.org/10.1057/udi.2009.23

Heffernan, E., Heffernan, T., Pan, W. (2014). The

2]

[3]

[4]

[5]

971

relationship between the quality of active frontages and

public perceptions of public spaces. Urban Design

International, 19(1): 92-102.

http://doi.org/10.1057/udi.2013.16

Nieuwenhuijsen, M.J. (2020). Urban and transport

planning pathways to carbon neutral, liveable and

healthy cities; A review of the current evidence.

Environment International, 140: 105661.

http://doi.org/10.1016/j.envint.2020.105661

Roberts, D. (2020). How to make a city livable during

lockdown. Vox. https://www.vox.com/cities.

Alter, L. (2020). Urban design after the coronavirus.

https://www.treehugger.com/urban-design.

Pakoz, M.Z., Sozer, C., Dogan, A. (2020). Changing

perceptions and usage of public and pseudo-public

spaces in the post-pandemic city: The case of Istanbul.

Urban Design International, 27: 64-79.

https://doi.org/10.1057/s41289-020-00147-1

Shawket, 1.M., Khateeb, S.E. (2020). Redefining urban

public space's characters after COVID-19: An empirical

study on Egyptian residential spaces. In 2020 24th

International Conference Information Visualisation (1V),

Melbourne, Australia, pp. 614-619.

https://doi.org/10.1109/1VV51561.2020.00107

Carmona, M. (2019). Principles for public space design,

planning to do better. Urban Design International, 24:

47-59. https://doi.org/10.1057/s41289-018-0070-3

Nasar, J.L. (1989). Perception, cognition, and evaluation

of urban places. In Public Places and Spaces. Plenum

Press, New York. pp. 31-56.

https://doi.org/10.1007/978-1-4684-5601-1_3

[13] Appleyard, D. (1981). Livable Streets. California,
University Press.

[14] Ja'afar, N.H., Sulaiman, A.B., Shamsuddin, S. (2018).
Landscape features and traditional streets character in
Malaysia. Asian Journal of Environment-Behaviour
Studies, 3(8): 121-131. https://doi.org/10.21834/aje-
bs.v3i8.285

[15] Jacobs, J. (1961). The Death and Life of Great American
Cities. New York, Vintage Books.

[16] Ernawati, J. (2016). Dimensions underlying local
people's preference of street characteristics for walking.
Procedia - Social and Behavioral Sciences, 234: 461-
469. http://doi.org/10.1016/j.sbspro.2016.10.264

[17] Dovey, K. (2001). The aesthetics of place. In Aesthetics,
Well-Being and Health. Aldershot, Hants: Ashgate
Publishing Ltd.

[18] Carmona, M. (2003). Public Spaces — Urban Spaces, the
Dimension of Urban Design. Oxford, UK. Architectural
Press. https://doi.org/10.4324/9781315158457

[19] Carmona, M., Tiesdell, S. (2007). Urban Design Reader.
Oxford, UK. Architectural Press.
https://doi.org/10.4324/9780080468129

[20] Sanoff, H. (1991). Visual Research Methods in Design.
New York: Van Nostrand Reinhold.

[21] Nasar, J.L. (1998). The Evaluative Image of the City.
Sage Publications.

[22] Bentley, 1. (1999). Urban Transformations: Power,
People and Urban Design. London: Routledge.

[23] Imon, S.S. (2006). Sustainable Urban Conservation: The
Role of Public Participation in the Conservation of Urban
Heritage in Old Dhaka. HKU Theses Online (HKUTO).

[24] Coeterier, J.F. (2002). Lay people's evaluation of historic
sites. Landscape and Urban Planning, 59(2): 111-123.

(6]

[7]
(8]
(9]

[10]

[11]

[12]



[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

http://doi.org/10.1016/S0169-2046(02)00007-5

Najd, M.D., Ismail, N.A., Maulan, S., Yunos, M.Y.M.,
Niya, M.D. (2015). Visual preference dimensions of
historic urban areas: The determinants for urban heritage
conservation. Habitat International, 49: 115-125.
http://doi.org/10.1016/j.habitatint.2015.05.003

Ewing, R., Clemente, O. (2013). Measuring Urban
Design: Metrics for Livable Places. Washington: Island
Press.

Ernawati, J., Adhitama, M.S., Surjono, Sudarmo, B.S.
(2016). Urban design qualities related walkability in a
commercial neighbourhood. Environment-Behaviour
Proceedings Journal, 1(4): 242-250.
https://doi.org/10.21834/e-bpj.v1i4.385

Ernawati, J., Surjono, Sudarmo, B.S. (2018). People's
preferences of urban design qualities for walking on a
commercial street. IOP Conference Series: Earth and
Environmental Science, 126: 012206.
http://doi.org/10.1088/1755-1315/126/1/012206
Moreno, C., Allam, Z., Chabaud, D., Gall, C., Pratlong,
F. (2021). Introducing the "15-Minute City™:
Sustainability, resilience and place identity in future
post-pandemic cities. Smart Cities, 4(1): 93-111.
https://doi.org/10.3390/smartcities4010006
Bereitschaft, B., Scheller, D. (2020). How might the
COVID-19 pandemic affect 21st century urban design,
planning, and development? Urban Science, 4(4): 56.
https://doi.org/10.3390/urbansci4040056

Salama, A.M. (2020). Coronavirus questions that will
not go away: Interrogating urban and socio-spatial
implications of COVID-19 measures. Emerald Open
Research, 16(2): 14.
https://doi.org/10.35241%2Femeraldopenres.13561.1
Sanjunee, S.M.M., Munasinghe, H. (2021). Compact city
as a response to the new normal: Designing resilience to
encounter pandemics. Built Environmet & Spatial
Sciences, 28: 214-223.
http://ir.kdu.ac.lk/handle/345/4866.

Galluzo, L., Borin, A. (2021). Post-pandemic scenarios
and design strategies for public spaces transformation.
Inmaterial, 6(12): 72-87.
http://doi.org/10.46516/inmaterial.v6.134

Pinto, F., Akhavan, M. (2021). Scenarios for a post-
pandemic city: Urban planning strategies and challenges
of making "Milan 15-minutes city”. Transportation
Research Procedia, 60: 370-377.
http://doi.org/10.1016/j.trpro.2021.12.048

Sharifi, A., Khavarian-Garmsir, A.R. (2020). The
COVID-19 pandemic: Impacts on cities and major
lessons for urban planning, design, and management.

972

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Science of the Total Environment, 749: 142391.
https://doi.org/10.1016%2Fj.scitotenv.2020.142391
Rhoads, D., Gonzdez, M.C. (2021). A sustainable
strategy for Open Streets in (post)pandemic cities.
Communications Physics, 4(1): 1-12.
https://doi.org/10.1038/s42005-021-00688-z

Finucane, M.L., Beckman, R., Ghosh-Dastidar, M.,
Dubowitz, T., Collins, R.L., Troxel, W. (2022). Do social
isolation and neighborhood walkability influence
relationships between COVID-19 experiences and
wellbeing in predominantly Black urban areas?
Landscape Urban Plan, 217: 104264.
https://doi.org/10.1016/j.landurbplan.2021.104264
Sands, G., Reese, L.A., Saghir, C., Filion, P. (2021).
Planning for Post-pandemic Downtowns of Mid-size
Urban Areas. Planning Practice & Research, 37(3): 393-
405. http://doi.org/10.1080/02697459.2021.2016200
Sepe, M. (2021). COVID-19 pandemic and public
spaces: Improving quality and flexibility for healthier
places. Urban Design International, 26(2): 159-173.
https://doi.org/10.1057%2Fs41289-021-00153-x

Leng, J., Wang, Q., Liu, K. (2020). Sustainable design of
courtyard environment: From the perspectives of
airborne diseases control and human health. Sustainable
Cities and Society, 62: 102405.
https://doi.org/10.1016/j.s¢s.2020.102405

Zarrabi, M., Yazdanfar, S., Hosseini, S. (2021). COVID-
19 and healthy home preferences: The case of apartment
residents in Tehran. Journal of Building Engineering, 35:
102021. https://doi.org/10.1016/j.scs.2020.102405
Elgheznawy, D., Eltarabily, S. (2020). Post-Pandemic
cities - The impact of COVID-19 on cities and urban
design. Architecture Research, 10: 75-84.
http://doi.org/10.5923/j.arch.20201003.02

Mouratidis, K. (2021). How COVID-19 reshaped quality
of life in cities: A synthesis and implications for urban
planning. Land Use Policy, 111. 105772.
https://doi.org/10.1016/j.landusepol.2021.105772
Moglia, M., Frantzeskaki, N., Newton, P., Pineda-Pinto,
M., Witheridge, J., Cook, S., Glackin, S. (2021).
Accelerating a green recovery of cities: Lessons from a
scoping review and a proposal for mission-oriented
recovery towards post-pandemic urban resilience.
Developments in the Built Environment, 7: 100052.
https://doi.org/10.1016/j.dibe.2021.100052

Megahed, N.A., Ghoneim, E.M. (2020). Antivirus-built
environment: Lessons learned from COVID-19
pandemic. Sustainable Cities and Society, 61: 102350.
https://doi.org/10.1016%2Fj.scs.2020.102350





