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Abstract: This study aims to understand the attention behaviors of users along street space in a Vietnamese city. Based on CEMs 
(capture evaluation method survey) and data processing using CA (correspondence analysis) and clustering data collection using, the 
street spaces are categorized into three groups. Each group has its own representative characteristics related to how people within the 
group pay attention. The findings show that people tend to frequently pay attention to eight fundamental elements out of the 88 
elements recorded while participating in the street space. User assessment identified the elements of impact in descending order from 
highest in following: Sidewalks > building > trading activities & shop > garbage > street > greenery > trash bin > parking. The 
difference of user’s attention behavior and their assessment in different street groups is also revealed in detail in this paper. 
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1. Introduction 

Vietnam has little history of public space and 

Western culture has just begun to influence modern 

society through pseudo-public spaces such as private 

leisure spaces. Still, the most commonly public space 

is the street space [1] . Due to the lack of public 

spaces, the local government implemented a plan to 

improve urban street space, improving urban street 

settings through the use of design elements and 

facilities that enhance quality of life and encourage 

human activities 

Several researches reckon the most important 

design criteria for a livable street is the provision of 

comfort such as Carr, S. (1992), Jacobs, A. B. (1996) 

and Carmona, M. (2003). Indeed, the environment is 

not the background of human activities but its nature; 

the environment is the mechanism in which human 

behavior is affected. Similarly, the relationship 

between the environment and human activity is 

inseparable [2-4]. The relationship between space and 

human behavior in the street space has been studied 
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by scholars in a variety of different types of space and 

object. Except for traffic, street space is used as a 

public space, expressing various habits and activities. 

As Jacobs once said, street space should provide many 

services and functions as a gathering place, group 

interaction, and a space to soothe loneliness. 

Study of human behavioral interactions with street 

space reveals the factors that affect the various 

positive and negative aspects of human behavior such 

as Anne and Moriez, White, Camillo [5-7]. Jacob [8] 

believes that physical quality affects the livability of 

street space. To extend this idea, Appleyard and 

Ismail [9, 10] found the significant role of activities 

on the street that made the livability of the 

environment. The physical design of the street is the 

actual structure of the place [11, 12]. Rahman [13] 

identified that there are five main factors that make 

people use the street: attractions, activities, proximity, 

congestion and supportive factors. He also believes 

that the character of the streets varies according to the 

purpose and function of the location, physical form 

and appearance, socioeconomic and cultural 

characteristics of user as well as the inhabitant. 

D 
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Unfortunately, the existing studies are either based 

on western social and cultural context, or only to a 

generalized level. When considering Vietnamese 

society which is currently transforming, or upgrading 

street space from old standards to new ones, there are 

still no specific studies to understand the impacts on 

street space. We hypothesize that only some of the 

basic elements in street space correlate with human 

attention behavior. This study aims to understand the 

relationship between user’s attention behaviors in 

different street spaces. In more specific, it reveals 

within the features of street groups, human attention 

behavior and assessment along distinct street spaces 

and fills the gap in knowledge regarding to the design, 

improvement and management of street space based 

on human needs, local culture and diminishes the 

differences between actual requirement and exotic or 

intuitive design ideas of designer. The findings are 

also expected to support urban designer and policy 

maker in creating attractive space with regional 

characteristic and improving the quality of life as well 

as the urban environment. 

2. Method and Materials 

2.1 Object of Study/Da Nang Street Space Context 

Da Nang city was originally a colonial urban area, 

then becoming a military center during the Vietnam 

war, yet being less developed in subsequent period. 

After the 1980s, the “opening up” policy was 

launched, and cities in Vietnam developed strongly; 

and Da Nang is no exception. After 1997, Da Nang 

became one of the major cities of the country, the 

planning booming really left a significant impression. 

This period was divided into two stages: the first one 

focused on splitting plots in order to exploit property, 

and the other one paid more attention to urban 

landscape and amenities; so the rapid decline and 

significance of natural areas and urban sprawl have 

been unprecedented [14]. With potential economic 

development, the population is predicted to double 

(about two million) by 2030 [15]. Attempts to 

accommodate a growing population led to the 

environmental problems that caused the lack of green 

space in the metropolitan area [16]. 

Therefore, the city government launched a 

campaign to improve the public space by expanding 

and upgrading roads and street space; set up the 

physical elements on the road such as planting more 

trees, imposing parking rules, making seat 

arrangement, setting small trashes, bus shelters, small 

green public spaces, footpaths on the sidewalks, 

decorative art objects, decorative lights, etc. instead of 

the former street space that was merely for the traffic 

function (Fig. 1). 

There are many different definitions and 

classifications of streets; many of which have different 

meanings, and are inconsistently applied. However, 

most notably, Rykwert’s street definition is based on 

classification of three different street groups [17]. 

Meanwhile, Moughtin [18] defined street as a place to 

allow movements to destination, the circulation of 

commuters and goods by motor vehicles, animal 

traction or by walking, fast moving or heavy 

mechanics with all its technical requirements, and it is 

a relatively wide road in the town or village but 

different from a lane or alley. 

Several authors have defined the boundaries 

between the built environment and the public realm, 

such as Lynch (1994), Eisner (1993) and Gallion 

(1963), but a hierarchical classification of streets that 

divides it into four levels of complexity is widely 

accepted. Those four levels are: minor streets (loops 

or cul-de-sacs), collector streets, major arterials and 

freeways/highway. 

Except for freeways/highway, the other three 

groups of roads support traffic-free pedestrian streets 

which have the greatest potential to support human 

activities and social interaction. These types of streets 

may also be named according to their function as the 

roads of residential areas, riverside street, tourist street 

etc. to form a careful hierarchy of streets with great 

importance in street design and analysis. 
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Bach Dang Street (Coubet) —Former street space  

(Source: Thach Phuong and Pham Ngo Minh, Da Nang Street, Da Nang Publisher,2002) 
 

 
Bach Dang Street—Current street space (Source: author) 

Fig. 1  Former and current situation of Bach Dang street space in Da Nang city.  
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Fig. 2  The street system of Da Nang and the ring-belt roads. 

Based on the Da Nang City Traffic Plan (Fig. 2), 

the black-coloured roads are the ring roads, which 

have a high volume of heavy vehicles and therefore, 

these roads do not have the high potential of 

supporting human activities and social interaction and 

it is considered as being out of research scope. 

2.2 Outline of Investigation 

2.2.1 Screening Survey 

Due to the large amount of street space, along with 

many intricate features, a semi-structured 

questionnaire was designed to sort out the candidate 

street spaces within six districts of Da Nang city. 

Because of various social classes in the street, 598 

survey questionnaires were collected randomly from 

14 and 87 years old (M = 28.5; SD = 9.7) and 

occupational diversity. Based on the results of the 

survey, a total of 203 streets, were marked by 

inhabitants as either positive, 114 streets, or negative, 

89 streets. According to street definition, nine roads 

with movements of heavy vehicles are excluded out of 

candidate list. Next step, based on extreme value 

analysis [19] and purpose of the survey, the streets 

with high ratings were retained (33 street spaces) and 

classified into two groups of improved and 

unimproved street space based on upgrading street 

space policy of local government, and eventually, 

eight street spaces were chosen for research survey 

(Fig. 3). 

2.2.2 Capture Evaluation Method Survey 

By using CEMs (capture evaluation method survey), 

the survey was carried out in the period of time 

between August and September in the morning 

(6:00-9:00) and afternoon (5:00-8:00). This is the 

most appropriate time for outdoor activities. The 

respondents were collected from 20 participants (eight 

female and 12 male) who are architecture students, 

aged between 19 and 26 years old (M = 21.25; SD = 

1.65). Each street was visited by 20 participants, 

leading to a total of 160 responses. The participants used 
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Fig. 3  Street space was chosen after applying semi-structured questionnaires survey, extreme value analysis and sampling 
strategies. 
 

specialized language [20], as a laypersons description 

of the environment would be too broad to be useful 

for this study. However, some researchers state there 

are no differences between the perception of architects 

and laypeople in evaluation of outdoor spaces [21, 22]. 

CEMs is a method applied by Koga [23] based on 

Noda’s PPM (photo projective method) and the 

“Evaluation Grid Method” was proposed by Sanui and 

Inui [24]. Noda’s NPPM (photo projective method) is 

a psychological method that analyzes the deep 

psychology of children who are not proficient in fully 

expressing their thought by language. They were 

given the camera and allowed taking of what they like, 

then conduct a psychological analysis by 

understanding the photos taken. Even in the field of 

urban architecture, many years ago, this NPPM 

method has come popular (including Takahiro Hisa, 

Kunihiro Narumi, Neto et al.). 

This survey method allows the participants to 

experience the actual environment to identify the 

problems, the factors they encounter or concern. This 

method helps to explore the users’ concerns in that 

space without any limits. Survey’s participants walk 

freely with a camera in the selected roads, when they 

encountered a factor in street space that they thought 

“good/not good”, they photographed, made a report 

card, accompanied by notes corresponding to the 

following content. First, general assessment: this 

landscape good/not good. Next, point out by 

describing the landscape in three points: What element 

it is, how characteristic it is and what it does give an 

impression [23, 25]. From eight street spaces visited, 

3,025 report cards were made as in detailed Table 1. 

These cards were classified and divided into groups 

by similarity via Affinity diagram (sometimes called 

the KJ method), which organizes answers based on 

their natural relationships. Because the purpose of the 

research focuses on identifying the elements on street 

space that concerned the inhabitants; the 

characteristics and impression responses found were 

ignored. The elements found along eight street spaces 

were classified into categories (Fig. 4).  
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Table 1  The summary of CEM survey report card.  

 Un-improved streets (UNIms) Report number Improved streets (Ims) Report number 

Positive 
2-9 (2-9) 409 BD (Bach Dang) 402 

TP (Tran Phu) 352 NTT (Nguyen Tat Thanh) 409 

Negative 
OIK (Ong Ich Khiem) 368 LD (Le Duan) 361 

NHT (Nguyen Huu Tho) 357 DBP (Dien Bien Phu) 367 
 

3. Results and Discussions 

3.1 Characters of Users’ Attention Behavior on Street 

Space 

In brief, users’ attention behavior (or concerns) 

along the street space aimed at 88 elements and 

classified into nine categories, including [I. Natural 

Envi.], [II. Sensory Comp.], [III. Ground Surface], [IV. 

Blv&Envi], [V. Living Things], [VI. Vehicles], [VII. 

Objects], [VIII. Pathway], [IX. Landscape] (Fig. 4). 

Because of the difference in length of street and 

sample size at each of surveyors’ eight street spaces, 

instead of direct comparisons between investigated 

groups, there is another approach of comparing the 

attention (or concerns) frequency of users to elements 

between different street spaces. 

3.1.1 Fundamental Elements for Necessary 

Activities 

It is clear that, the frequency of the user’s attention 

can be summed in both negative and positive sides. 

By comparing the elements (over average) concerned 

by people on eight street spaces, author found eight 

elements that are most attention and throughout streets 

as follows sidewalks (recorded 335 times), greenery 

(recorded 296 times), building (recorded 164 times), 

parking (recorded 148 times), trading activities & 

shop (recorded 126 times), garbage (recorded 114 

times), roadway (recorded 124 times) and trash bin 

(recorded 69 times). Those account for 1,376 times 

(47.86%) of 2,875 times extracted from CEMs. 

3.1.2 The Impact Level of Fundamental Elements 

to Human Attention Behavior 

In this part, “the impact level” is defined as 

potential impact of an element resulting in use’s 

assessment of street space. 

Using multiple linear regression analysis, the 

variables were introduced into the model by the Enter 

method. 

The adjusted R2 correction is 0.278, indicating that 

the relationship between the independent variable and 

the dependent variable is significant, namely the 

independent variables such as sidewalks, building & 

trading activities and shop explain 27.8% of the 

difference of negative/positive assessment of the users 

(Table 2). 

After analyzing ANOVA for the suitability of the 

overall linear regression model (F = 17.240 with Sig. 

= 0.00) (Table 3), regression analysis showed that 

sidewalks, building and trading activities & shop were 

involved in the assessment of the users with B ≠ 

0  and Sig. < 0.05. 

Therefore, the sidewalks and trading activities & 

shop elements have a positive impact on the user’s 

evaluation and the building factor has a negative 

impact. According to the beta standardized 

coefficients (Table 4), the level of impact of the eight 

common elements on street spaces can be classified in 

the order as follow: Sidewalks > building > trading 

activities > garbage > street > greenery > trash bin > 

parking.  

3.2 User’s Concerns Analysis according to 

Classification of Street Space 

In this part, to go beyond the analysis of users’ 

attention behavior, correspondence analysis and cluster 

analysis are used to reveal the difference of users’ 

attention behavior with the classified street spaces. 

Due to the prolonged survey process and rapid 

improving implementation in street spaces, it  

resulted in heterogeneity data between the street groups 
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Fig. 4  User’s attention behavior extracted from CEMs.  
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Table 2  Verify the concordance between the samples and its whole.  

Model summary 

Model R R square Adjusted R square Std. error of the estimate 

1 0.543a 0.295 0.278 0.757 

a. Predictors: (constant), trash bin, greenery, trading activities & shop, building, street, garbage, parking, sidewalks.  
 

Table 3  Variance analysis.  

ANOVAa 

Model Sum of squares df Mean square F Sig. 

1 

Regression 79.114 8 9.889 17.240 0.000b 

Residual 188.720 329 0.574 

Total 267.834 337 

a. Dependent variable: positive/negative.  
b. Predictors: (constant), trash bin, greenery, trading activities & shop, building, street, garbage, parking, sidewalks.  
 

Table 4  Linear multiple regression analysis.  

Coefficientsa 

Model 
Unstandardized coefficients Standardized coefficients 

t Sig. 
B Std. error Beta 

1 

(Constant) 2.308 0.376   6.134 0.000 

Greenery 0.063 0.052 0.064 1.216 0.225 

Sidewalks 0.522 0.077 0.567 6.759 0.000 

Parking 0.009 0.082 0.007 0.113 0.910 

Building -0.235 0.088 -0.185 -2.677 0.008 

Trading activities & shop 0.153 0.074 0.108 2.055 0.041 

Garbage -0.175 0.115 -0.096 -1.528 0.128 

Street -0.118 0.106 -0.071 -1.113 0.267 

Trash Bin -0.100 0.084 -0.059 -1.195 0.233 

a. Dependent variable: positive/negative.  
 

of improved and unimproved roads. Therefore, instead 

of comparing user’s attention behavior between two 

kinds of street spaces (improved and unimproved), 

authors decided to explore difference freely. This 

helps to determine specific relationship of user’s 

attention behavior in each street space with specific 

settings and backgrounds. 

3.2.1 Classification of Street Spaces 

Based on CEMs, data related to street space 

characteristics were extracted, illustrated and 

classified according to its presence or non-presence in 

each street space (Table 5 and Fig. 6). 

By applying correspondence analysis for data of 

[feature of street spaces], the result indicates that 

cumulative is over 85% as shown in 1st-3rd axis 

(F1-F3) (Table 6). 

 

On the F1, the yellow eigenvalue indicated features 

[relation with building in both sides and one side], 

[building debris], [vending machine] and [decorative 

art objects]. It means that the 1st axis mainly built 

based on the relationship between street space and 

building and presence of amenities 

Similarly, on the F2, the highlight eigenvalue 

indicated features [median strip with greenery], 

[one-way roadway], related to [Tree]. It indicates the 

2nd axis mainly built based on the comparison 

between presence of road diet, type and tree 

Eventually, the high eigenvalue of [quality of 

sidewalks], [spontaneous market], and [greenery on 

sidewalks] on F3 indicated the 3rd axis that can be 

understood as the relationship between street space 

and sidewalks quality, setting and spontaneous market.  
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Table 5  Typical feature of street spaces. 

Physical features 
UNIms Ims 

BD DBP LD NTT TP OIK NHT 2-9 

Width pavement/sidewalks > 5 m 1 1 0 1 0 0 1 1 

Adjacent to water 1 0 0 1 0 0 0 0 

Relation with building Both side 0 1 1 1 1 1 1 1 

One side 1 0 0 0 0 0 0 0 

Bench 1 0 1 1 0 0 0 0 

Median strip with greenery 0 1 0 1 0 0 1 1 

One-way roadway 1 0 0 0 1 0 0 0 

Width setback 0 0 0 0 0 0 0 1 

Footpath 1 1 1 1 0 0 1 1 

Tree* 
Small 0 1 1 1 0 1 1 1 

Big 1 0 0 0 1 0 0 0 

Quality of side 
walks** 

Good 1 1 1 1 1 0 0 1 

Bad 0 0 0 0 0 1 1 0 

Roadway* 
Wide (> 15 m) 1 1 1 1 0 0 1 1 

Narrow (< 5 m) 0 0 0 0 1 1 0 0 

Trash bin** 
Big size 1 1 1 1 1 1 1 1 

Small size 1 0 1 0 1 0 0 0 

Trading on sidewalks 1 1 1 1 1 1 1 1 

Garbage 1 1 1 1 1 1 1 1 

Public toilet 0 0 0 1 0 0 0 0 

Illegal market 0 1 1 0 0 0 0 0 

High curb* > 15 cm 1 1 0 1 0 0 1 1 

Ramp 1 1 1 1 1 1 0 0 

Welcome gate 1 1 1 0 0 0 0 1 

Advertising banner 1 1 1 1 1 1 1 1 

Instruct sign 1 1 1 1 1 1 1 1 

Building debris 0 1 1 1 1 1 1 1 

Greenery on pavement 1 1 1 1 1 0 0 1 

Elect-teleg infra. 
Messy 0 0 0 0 1 1 1 0 

Orderly 1 1 1 1 0 0 0 1 

Bussiness street 1 1 1 0 0 1 1 0 

Pariking on 
Sidewalks 1 1 1 1 1 1 1 1 

Roadway 1 1 1 1 1 1 1 1 

Bus stop shelter 1 0 1 1 0 0 1 1 

Green space/canopies 1 0 1 1 0 1 0 1 

Flower trellis 1 0 0 1 0 0 0 0 

Vending machine 1 0 0 0 0 0 0 0 

Historic building 1 0 1 0 1 0 0 0 

Viewing platform 1 0 0 1 0 0 0 0 

Traffic light 1 1 1 1 1 1 1 1 

Decorative art objects 1 0 0 0 0 0 0 0 

Stagnant waster water 0 0 0 0 0 1 0 0 

Landmark 1 1 0 0 0 0 0 1 

Accessible pathway 1 0 1 0 0 0 0 0 

Cyclist path 1 1 1 1 0 0 0 1 
* Based on the TCVN (Vietnam urban roads—specifications for design).  
** Based on the apparence of observed objects.  
1 = existence; 0 = non-existence.  
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Table 6  Scores of street space features in three axes.  

Feature of street space F1 F2 F3 

Relation with building both sides 0.041 0.020 0.020 

One side 0.041 0.020 0.020 

Median strip with greenery 0.000 0.045 0.007 

One-way roadway 0.009 0.054 0.000 

Tree small 0.009 0.054 0.000 

Big 0.009 0.054 0.000 

Quality of sidewalks good 0.026 0.000 0.054 

Bad 0.026 0.000 0.054 

Spontaneous market 0.001 0.006 0.091 

Building debris 0.041 0.020 0.020 

Greenery on sidewalks 0.026 0.000 0.054 

Vending machine 0.041 0.020 0.020 

Decorative art objects 0.041 0.020 0.020 

Eigenvalue 0.282 0.192 0.1 

Inertia (%) 35.004 23.837 12.421 

Cumulative % 35.004 58.841 71.261 

Adjusted inertia 0.071 0.030 0.006 

Adjusted inertia (%) 56.044 23.993 5.073 

Cumulative % 56.044 80.037 85.110 
 

Next, applying cluster analysis to cluster the data of 

quantification of eight street spaces. The results show 

that eight different street spaces can be categorized 

into three groups with the homologous characteristics  

(Fig. 5). Fig. 7 describes the relationship of streets in 

group based on cluster analysis. 

3.2.2 Difference of Users’ Attention Behavior to 

Elements Based on Groups of Street Spaces 

User’s attention behavior to the street spaces was 

recorded at 88 elements, therefore, the average 

frequency of each element caught human attention is 

normally reasoned at around 1.14% (assuming people 

attention behavior to elements on each street space is 

the same to each other.). For what factor that 

frequency appears less than 1.14% is considered a low 

frequency. While the frequency of a certain attention 

behavior to an element was found to be over 1.14% in 

more than half of the street spaces, when we focus on 

one group of street space, this element which caught 

people’s attention in its group is defined as “frequent”. 

Also, according to this rule, while the frequency of a 

certain user’s attention behavior to an element was 

under 1.14% in all the street spaces, when we focus on 

one street space group, the user’s attention behavior in 

this group is treated as “infrequent”. 

[Greenery], [Space], [Sidewalks], [Parking], 

[Building], [Trading activities], [Vehicle], [Garbage], 

[Trash bin], [Street & info Sign], [Roadway], 

[Building debris], and [Visual view], that were 

observed as “frequent” caught people’s attention in 

most of street space’s groups, and it can be classified 

as common characteristics along street space. 

Similarly, the differences of other attention behaviors 

to elements are also figured out according to different 

groups of street spaces (Fig. 8). 

[Manhole] & [Advertising Banner]: Users tended to 

pay more attention while they were walking along the 

unimproved street spaces. Typical group of street 

space are shown in [Group 1] such as Tran Phu St., 

Ong Ich Khiem St. and Nguyen Huu Tho St. This 

implies that these two elements seem to make 

significant negative impression of street space in 

Group 1. 

[Elect-tele infras.], [bus stop] & [green open space]: 

User’s attention behavior to these elements is found 

frequently on [Group1 and Group 2]. At first it  
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Fig. 5  Cluster of street spaces.  
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Fig. 6  Typical cross sections and street location in the whole city.  

 
Fig. 7  Cluster of quantification scores.  
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Fig. 8  The difference of attention behaviors between street groups.  

 

seemed a little confused about this result, however, 

these two elements frequently appeared in these two 

groups make two opposite attentions—one is negative 

and another is positive.  

[Bench]: People frequently tended to be attracted to 

the seat while they are participating on the street space 

of [Group 3] & [Group 2]. This is plus point for a 

positive street space 

[Tree bed]: [Group 3] was the only group where 

users frequently paid attention on these elements. 

Compared to other groups, even though improved 

street spaces [Group 3], the users still did not pay 

much attention to this element. 

3.2.3 Difference of Users’ Assessment 

To better understand the intrinsic difference of the 

user’s attention in negative and/or positive side 

corresponding to each different street space groups, 

the difference of users’ assessment (positive and 

negative) at each group of street space was compiled 

and shown in Fig. 9. The user’s assessment is defined 

as an element that caught people’s attention in 

positive or/and negative side.  

According to 80/20 rule (Pareto Rule), user’s 

assessment that has as a cumulative rate of elements 

equaling 80% is defined as the threshold to find out 

which elements affect the behavior of the passengers’ 

attention in this analysis. 

Street Group 1 

 80% passengers’ positive attention (assessment) 

lies on 10 elements as follows: greenery, building, 

sidewalks, roadway, trading activities & shop, green 

open space, space, parking, street & information sign 

and visual view. 

 80% passengers’ negative attention (assessment) 

lies on 10 elements as follows: sidewalks, garbage, 

parking, elect-teleg infras., trading activities & shop, 

greenery, vehicle, roadway, street & information sign, 

building debris. 

Street Group 2 

 80% passengers’ positive attention (assessment) 

lies on 11 elements as follows: greenery, sidewalks, 

green open space, visual view, space, parking and 

bench. 

 80% passengers’ negative attention (assessment) 

lies on 10 elements as follows: sidewalks, parking, 

greenery, trash bin, trading activities & shop, garbage, 

street & information sign, elect-teleg infras., bench 

and building. 

Street Group 3 

 80% passengers’ positive attention (assessment) 

lies on 9 elements as follows: greenery,     

sidewalks, building, roadway, green open space, 

parking, visual view, space and street & information 

sign. 
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Fig. 9  The difference of user’s assessment in both sides among street groups.  
 
 

 80% passengers’ negative attention (assessment) 

lies on 12 elements as follows: sidewalks, greenery, 

garbage, parking, trading activities & shop, building, 

building debris, manhole, elect-teleg infras., trash bin, 

street & information sign, and bus stop. 

4. Conclusion 

The purpose of this research is to seek the 

relationship between user’s attention behaviors in 

different street spaces. Research findings reveal   

that the basic factors attracting the most attention in 

the street space of Vietnam society can be 

summarized as: 

(1) According to CEMs extracted, passengers’ 

attention behaviors (or concerns) along the street 

space are focused on 88 elements and classified into 

nine categories, including [I. Natural Envi.], [II. 

Sensory Comp.], [III. Ground Surface], [IV. 

Bld&Envi], [V. Living Things], [VI. Vehicles], [VII. 

Objects], [VIII. Pathway], [IX. Landscape]. 

(a) Users’ attention behavior characters 

Users’ attention behaviors (or concerns) along the 

street space are dominant on eight elements that are 

most attention and throughout all streets as follow: 

sidewalks, greenery, building, parking, trading 

activities & shop, garbage, roadway and trash bin. 



Passenger’s Attention Behaviors along Street Space: A Case Study of Da Nang City 

 

259

(b) The impact level of fundamental elements to 

human attention behavior 

Although the user is interested in the elements that 

can be positive or negative side, or sometimes both, 

the impact level is defined as potential impact of an 

element resulting in use’s assessment of street space 

and the statistic results showed that passengers’ 

attention behavior was impacted in the following 

order: Sidewalks > building > trading activities > 

garbage > street > greenery > trash bin> parking. 

(2) According to correspondence analysis and 

cluster analysis, street spaces were classified into 

three groups with common features and characteristics. 

Therefore, the difference of passengers’ attention 

behavior and their assessment are revealed as follows: 

(a) Difference of users’ attention behavior 

 Beside 13 elements including [Greenery], 

[Space], [Sidewalks], [Parking], [Building], [Trading 

Activities], [Vehicle], [Garbage], [Trash bin], [Street 

& Info Sign], [Roadway], [Building Debris], and 

[Visual View] that reckoned a cause of users’ 

attention behavior in all street groups, the differences 

of each group are also revealed. 

 Passengers paid more attention to [Manhole] & 

[Advertising Banner] in unimproved street spaces 

(Group 1), whilst [Elect-tele Infras.], [Bus Stop] & 

[Green Open Space] are caught frequently human 

attention in unimproved street and high-up improved 

street space (Group 1 & 2). 

 Users were interested in [Bench] while they were 

walking on the street space in improved street spaces 

(Group 2 & 3) and only [Tree Bed] was concerned by 

passengers when participating in high-up street spaces 

(Group 2). 

(b) Difference of users’ assessment 

In positive responses 

 Most of positive attention in three street groups 

(high-up improved, improved & semi-improved, 

unimproved) is mostly the same (with nine elements 

in Fig. 2), however, there are some unique elements 

existing on specific streets which are result of its 

difference. 

 On unimproved street space (Group 1), [Trading 

Activities & Shop] took a part in catching users’ 

attention, whilst, high-up improved street (Group 2) 

was added more two elements of [Trash bin] and 

[Bench]. 

In negative responses  

 Almost a half of elements in the list that bring 

negative attention to passengers are the same among 

street groups (with seven elements in Fig. 9). 

However, there are some overlaps between each pair 

of street group namely [Building Debris] is caught 

negative attention on unimproved street space and 

im&semi-improve street space; [Trash bin] and 

[Building] concerned as negative point in improved 

street spaces (Group 2 & 3). 

 The distinct difference among street groups that 

considered to be the cause of users’ negative attention 

is: [Vehicle], [Roadway] on unimproved street spaces 

(Group 1); [Bench] on high-up improved streets 

(Group 2); [Manhole] and [Bus Stop] on improved 

and semi-improved spaces (Group 3). 

5. Discussion and Implication 

For this case of street space improvement, physical 

settings are the most important part of creating the 

interaction between human and space initiating with 

human attention, thus, necessary elements for human 

requirement should be detected and given priority in 

design. Moreover, characteristics of passengers’ 

attention behavior and their assessment on each 

specific street space need to be understood to support 

street space design process and improvement.  

Based on the above findings and conclusions, the 

improving street space design should focus on eight 

fundamental elements to satisfy general users’ 

requirement along street space. Priority in design and 

implementation is ordered in the following order 

[sidewalks/sidewalks] > [building] > [trading 

activities] > [garbage] > [street] > [greenery] > [trash 

bin] > [parking]. 
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Table 7  Factors that affect up to 80% of the assessment value of the user.  

Group 1 (UNIms) Group 2 (high-up Ims) Group 3 (Ims & semi-Ims) 

Positive responses 

1. Greenery 
2. Building 
3. Sidewalks 
4. Roadway 
5. Trading act & shop 
6. Green open space 
7. View 
8. Parking 
9. Street & info sign 
10. Visual view 

1. Greenery 
2. Sidewalks 
3. Building 
4. Street & info sign 
5. Trash bin 
6. Roadway 
7. Greenery open space 
8. Visual view 
9. View 
10. Parking 
11. Bench 

1. Greenery 
2. Sidewalks 
3. Building 
4. Roadway 
5. Green open space 
6. Parking 
7. Visual view 
8. View 
9. Street & info sign 

Negative responses 

1. Sidewalks 
2. Garbage 
3. Parking 
4. Elect-tele infra. 
5. Trading act 
6. Greenery 
7. Vehicle 
8. Roadway 
9. Street & info sign 
10. Building debris 

1. Sidewalks 
2. Parking 
3. Greenery 
4. Trash bin 
5. Trading act 
6. Garbage 
7. Street& info sign 
8. Elect-tele infra. 
9. Bench 
10. Building 

1. Sidewalks 
2. Greenery 
3. Garbage 
4. Parking 
5. Trading act 
6. Building 
7. Bld debris 
8. Manhole 
9. Elect-teleg infras 
10. Trash bin 
11. Street & info sign 
12. Bus stop 

 

Based on street space characteristics, street spaces 

can be divided into three different groups, indicating 

that there is another different classification of street 

spaces rather than two as in the original definition 

(unimproved & improved). Each of these street groups 

contains common and specific elements that attract the 

users’ attention. In order to develop a variety of 

spaces and satisfy human needs, the findings of the 

user’s evaluation show that the elements (Fig. 9,  

Table 7) in each street group contribute to the 

improved efficiency up to 80%. 

In this study, the characteristics of user’s attention 

behavior and what way they were caught attention are 

revealed in relation to their street space in a systematic 

way. The next study will focus on user’s cognition 

and activities on street spaces to compare the 

characteristics of human behavior between street 

space groups. 

Acknowledgments 

The authors would like to express the appreciation 

to the students from Da Nang University of 

Technology, Duy Tan University, and Da Nang 

Architecture University in Viet Nam who supported 

the authors to complete this investigation. Especially, 

the first author would like to thank all of the help from 

former lecturers as Tran Duc Quang, Nguyen Hong 

Ngoc, and colleagues as Phan Quang Minh. 

References 

[1] Drummond, L. B. 2000. “Street Scenes: Practices of 

Public and Private Space in Urban Vietnam.” Urban 

Studies 37 (12): 2377-91. 

[2] Hillier, B. 2010. “Spatial Analysis and Cultural 

Information: The Need for Theory as Well as Method in 

Space Syntax Analysis.” Keynote presented at the 

International Workshop: Spatial Analysis in Past Built 

Environments, Berlin, Germany.  

[3] Hawley, A. H. 1986. Human Ecology: A Theoretical 

Essay. Chicago: University of Chicago Press. 

[4] Jacobs, J. 2016. The Death and Life of Great American 

Cities. New York: Vintage. 

[5] Whyte, W. H. 1980. The Social Life of Small Urban 

Spaces. Washington, DC: The Conservation Foundation. 

[6] Collins, G. R., Collins, C. C., and Sitte, C. 1986. City 

Planning according to Artistic Principles. Translated 

from Camillo Sitte. New York: Rizzoli.  

[7] Mikoleit, A., and Pürckhauer, M. 2011. Urban Code: 100 

Lessons for Understanding the City. Cambridge, MA: 

MIT Press.  

[8] Jacobs, A. B. 1993. “Great Streets.” ACCESS Magazine 1 
(3). 



Passenger’s Attention Behaviors along Street Space: A Case Study of Da Nang City 

 

261

[9] Ismail, W. H. W. 2017. “Users’ Perceptions of Shopping 
Activities in the Historic City of Malacca.” Asian Journal 
of Environment-Behaviour Studies 2 (3): 99-108. 

[10] Appleyard, D. 1980. “Livable Streets: Protected 
Neighborhoods?.” The ANNALS of the American 
Academy of Political and Social Science 451 (1): 106-17. 

[11] Shamsuddin, S., Sulaiman, A. B., Ja’afar, N. H., and 
Noor, M. M. 2004. “Criteria for Successful Traditional 
Shopping Streets in Malaysia: A Case Study of Kuala 
Lumpur.” A paper of Universiti Teknologi Malaysia. 

[12] Carmona, M. 2010. Public Places, Urban Spaces: The 
Dimensions of Urban Design. London: Routledge. 

[13] Rahman, N. A., Shamsuddin, S., and Ghani, I. 2015. 
“What Makes People Use the Street?: Towards a 
Liveable Urban Environment in Kuala Lumpur City 
Centre.” Procedia-Social and Behavioral Sciences 170: 
624-32. 

[14] Linh, N., Erasmi, S., and Kappas, M. 2009. “Quantifying 
Land Use/Cover Change and Landscape Fragmentation in 
Danang City, Vietnam: 1979-2009.” Aster 2: 4. 

[15] Da Nang Urban Planning Institute. 2013. Da Nang DUPI. 
The Project of Adjusting the General Planning of Da 
Nang City to 2030 with a Vision to 2050.  

[16] Dang, P. N. 2002. “Challenges for Sustainable 
Environment in Urbanization in Vietnam.” The Third 
International Workshop Council.  

[17] Rykwert, J. 1991. “House and Home.” Social Research 
58 (1): 51-62. 

[18] Moughtin, C. 2003. Urban Design: Street and Square. 

London: Routledge. 
[19] Aggarwal, C. C. 2013. An Introduction to Outlier 

Analysis. New York: Springer. 
[20] Wilson, M. A. 1996. “The Socialization of Architectural 

Preference.” Journal of Environmental Psychology 16 (1): 
33-44. 

[21] Nasar, J. L. 1994. “Urban Design Aesthetics: The 
Evaluative Qualities of Building Exteriors.” Environment 
and Behavior 26 (3): 377-401. 

[22] Imamoglu, Ç. 2000. “Complexity, Liking and Familiarity: 
Architecture and Non-architecture Turkish Students’ 
Assessments of Traditional and Modern House Facades.” 
Journal of Environmental Psychology 20 (1): 5-16. 

[23] Koga, T., Taka, A., Munakata, J., Kojima, T., Hirate, K., 
and Yasuoka, M. 1999, “Participatory Research of 
Townscape, Using ‘Caption Evaluation 
Method’—Studies of the Cognition and the Evaluation of 
Townscape, Part 1.” Journal of Architecture Planning 
and Environmental Engineering 517: 79-84. 

[24] Sanui, J., and Inui, M. 1986. “Extraction of Residential 
Environment Evaluation Structures Using Repertory Grid 
Development Technique—A Study on Residential 
Environment Evaluation Based on Cognitive 
Psychology.” Journal of Architecture and Planning 367: 
15-22. 

[25] Neto, O. A., Jeong, S., Munakata, J., Yoshida, Y., Ogawa, 
T., and Yamamura, S. 2016. “Physical Element Effects in 
Public Space Attendance.” Journal of Asian Architecture 
and Building Engineering 15 (3): 479-85.  

 

 


