


Figure 3.9 Scene 9. Photo by author

Figure 3.11 Scene 11. Photo by author

Figure 3.13 Scene 13. Photo by author

Figure 3.15 Scene 15. Photo by author

Figure 3.10 Scene10. (used with permission of Patrick Miller)

Figure 3.12 Scene 12. Photo by author

Figure 3.14 Scene 14. Photo by author

Figure 3.16 Scene 16. Photo by author
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Figure 3.17 Scene 17. Photo by author

Figure 3.21 Research design flow chart

Figure 3.19 Scene 19. Photo by author

Figure 3.18 Scene 18. Photo by author

Figure 3.20 Scene 20. (fair use)
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CHAPTER 4  ANALYSIS AND FINDINGS 

 

This chapter uses data analysis to assess factors influencing participant’s perception of density in the 

urban settings. The analysis has the following research objectives: 

 

1. to gain an understanding of preference for different density urban environments, and  

2. to identify the important factors that influence participant’s attitudes and perceptions of higher 

density environments. 

 

This chapter is divided into four sections. The first section describes the survey participants. Variables 

related to the participants’ backgrounds, for instance their gender, age, occupation and education level 

will be examined in the first section. Also the participants’ transportation mode, commuting time and 

desirable walking distance were compared in this section based on the variable of place of residence. In 

the second section, findings related to the factors that may affect people’s perception of density 

environment are provided. Meanwhile, the overall ratings of low, medium and high density are compared 

based on variables gender, age, place of residence and type of residence. The third section includes 

findings of the participants’ attitudes toward the usage and enjoyment of the outdoor living environment. 

The last section summarizes the findings.  

 

4.1. Descriptions of Participants 

 

This study surveyed 75 participants over a period of two weeks from December 02, 2009 to December 16, 

2009. Participants are individuals who volunteered from different community organizations or interest 

groups, including Friends of Farmers Market in Blacksburg and Downtown Merchants of Blacksburg. 

Participant distribution is summarized in Table 4.1. The distribution of the participants is classified 

according to the gender, age, occupation (design related professional or not), education, place of residence 

and type of residence. The data shows that the gender is distributed relatively equally within the 

participants. 45.3% (N=34) are male and 54.7% (n=41) are female. Participants’ age ranged from the 18-

24 years old to the 45-54 years old. However, only one participant was in the 55-64 years old group and 

no one over 65 years old took. The reason for fewer seniors took this survey might be that the online 

survey tool was used for this study. Seniors may have less chance to use the internet for work and 

entertainment. Since the survey was distributed to related community organizations and interested groups, 

22.7% (n=17) participants are design related professionals, such as, planner, landscape architect and 

architect. It provides a possible comparison of attitudes toward density between the related professionals 
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and unrelated professionals. Most of the participants received college (n=35) or post graduate education 

(n=39). This is perhaps because people who involved in such community organization may have higher 

education, and are more willing to participate in such a study. The place of residence covers rural (n=14), 

small town (n=35), suburban (n=13) and urban (n=12). A large portion of the participants, 46.7% (n=35) 

are small town residence. This is perhaps because of the location of where the survey was taken. This 

survey was distributed to community groups and organization in Blacksburg and Roanoke region. Many 

of the people who took this survey live in small towns like Blacksburg. One of the most important 

demographic variables describes the participants’ housing types. The data indicates that of the 75 

participants, 74.7% (n=35) lives in the single-family house. It indicates that this low density development 

is still the predominant living type among participants.  
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Table 4.1. Participant demographics and place of residence 

Distributions Numbers (N) Percentage of participants 

Overall 75 100% 

Gender  

  Male 34 45.3% 

Female 41 54.7% 

Missing 0 0.0% 

Age  

  18-24 yrs old 7 9.3% 

25-34 yrs old 26 34.7% 

35-44 yrs old 14 18.7% 

45-54 yrs old 15 20.0% 

55-64 yrs old 12 16.0% 

over 65 yrs old 1 1.3% 

Missing 0 0.0% 

Occupation 

  Related professionals 17 22.7% 

Others 51 68.0% 

Missing 7 9.3% 

Education Level 

  Primary school 0 0.0% 

High school 1 1.3% 

College 35 46.7% 

Post graduate 39 52.0% 

Missing 0 0.0% 

Place of residence 

  Urban 12 16.0% 

Suburban 13 17.3% 

Small town 35 46.7% 

Rural 14 18.7% 

Missing 1 1.3% 

Type of residence   

Apartment 10 13.3% 

Townhouse 5 6.7% 

Duplex 2 2.7% 

Single-family house 56 74.7% 

Farm 1 1.3% 

Missing 1 1.3% 
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The transportation mode, commuting time and desirable walking distance is summarized in Table 4.2. In 

general, the automobile is still the predominant transportation; 66.7% of participants still using the 

automobile. A large portion of the participants spent time on commuting less than 20 minutes. The 

desirable walking distance varies. Most of the participants considered 5 to 30 minutes to be a good range 

for walking.  In addition, in order to determine if the density of the living place has any effect on 

transportation mode, commuting time and desirable walking distance, these three features are compared 

according to the place of residence (see Figure3.1, Figure 3.2, Figure 3.3).  

 

Table 4.2 Transportation mode, commuting time and desirable walking distance 

 

Distributions Numbers (N) Percentage   

Overall 75 100%  

Transportation Mode 

  

 

Automobile 50 66.7%  

Bus/Mass Transit 6 8.0%  

Bike 6 8.0%  

Walk 13 17.3%  

Commuting Time 

  

 

less than 10 mins 25 33.3%  

10 to 20 mins 25 33.3%  

20 to 30 mins 14 18.7%  

more than 30 mins 11 14.7%  

Desirable Walking Distance  

  

 

less than 5 mins 3 4.0%  

5 to 10 mins 14 18.7%  

10 to 20 mins 26 34.7%  

20 to 30 mins 23 30.7%  

30 to 40 mins 4 5.3%  

40 to 50 mins 1 1.3%  

50 to 60 mins 2 2.7%  

more than 1 hour 2 2.7%  

    

 

The transportation modes that participants used are compared based on their place of residence (See 

Figure 4.1). Earlier research (Urban Land Institute, 2008) that found there is less use of automobile in 

higher density environments was confirmed by this data. The results indicate that in the lower density 

areas, automobile is the predominant transportation mode; 86% participants from rural areas use 

automobile to their daily destination. 60% participants in small town use automobile while the rest uses 

bike, mass transit or walk. 77% participants in suburban use the automobile, while the rest use mass 
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transit or walk. In the urban area, only 54% of participants are automobile users and the proportion of 

walkers is 31%.  This is much higher than in small towns and rural areas. Urban residents tend to walk 

more than the other residents.  This result is expected because prior studies (Urban Land Institute, 2008) 

have indicated that in higher density environments there are more choices of transportation modes 

resulting in less use of automobiles. 

 

Figure4.1 Transportation mode comparison based on place of residence 

 

 

The majority of the participants, no matter where they live, have commutes in ten to thirty minute ranges. 

33.3% (n=25) participants indicated they spend less than 10 minutes to get to the daily destination, while 

another 33.3% (n=25) spent 10 to 20 minutes.  18.7 % (n=14) responded that they spend 20 to 30 minutes 

while the rest 14.7% (n=11) spend more than 30 minutes on the roads. The time spent on road commuting 

to the daily destination is compared according to the place of residence (See Figure 4.2). There is no 

obvious pattern of commute time among these four places of residence. Perhaps the commuting time not 

only relates to the distance between home and work, but also is affected by transportation mode. For 

instance, if one lives in urban area but goes to work by foot they might spend the same time as someone 

who drives from suburban to the central city. The result does indicate that the majority participants spend 

less than 30 minutes to the daily destination. 

 

  

86%

60%

77%

54%

7% 9% 8% 8%
14%

8%7%

17% 15%

31%

Rural Small Town Suburban Urban

Automobile Bus/Mass transit Bike Walk
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Figure4.2 Commuting time comparison based on place of residence 

 

 

There is a clear relationship between the degree of sprawl and the amount of walking. The desirable 

walking distances of participants was also compared according to the place of residence (See Figure 4.3).  

No one from rural area is willing to walk more than 30 minutes. On the contrary, 12% town residents, 16% 

suburban residents and 24% urban residents are willing to do so. Especially 8% suburban residents and 8% 

of urban residents are willing to walk more than 1 hour. It indicates that people are willing to walk more 

in higher density environments. This result confirms Ewing’s earlier study (2003).  

 

Figure4.3 Desirable walking distance comparison based on place of residence 

 

In summary, the participants cover a good range of general public from 18 years old to 64 years old most 

of whom received higher education and live in the community of Blacksburg and Roanoke. Findings also 

21%

40%
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indicate that the place of residence has little influences on transportation modes and commuting time, but 

does affect people’s desirable walking distance.  

 

4.2. Factors Influencing People’s Perception of Density 

 

As mentioned in chapter three, the choice of the scenes is based on the different extent of density. 

Participants were asked how much would they enjoy being in a place like those depicted in the scenes and 

were asked to rate the each scene from a scale of 1 to 5, where 1="not enjoyable" and 5="very enjoyable.” 

Scenes are divided into three groups: lower density, medium density and higher density. The preference 

rating for each scene was analyzed by using the software SPSS and extracted descriptive statistic in Table 

4.3.   

 

 

Density does not appear to be a determining factor in the participants’ preference ratings.  The most 

preferred scene is Scene 7 ( =4.30) with higher density, followed by Scene 10 ( =4.30) with lower 

Table 4.3  Preferences and density for scenes  

Mean of 

Scene 

Standard 

Deviation 

Density 

Rating  

Scene 

No. N 

 

 

4.30 0.98 higher 7 74 

 

 

4.23 1.09 lower 10 74 

 

 

3.89 1.86 medium 18 73 

 

 

3.87 1.46 higher 13 71 

 

 

3.71 2.12 higher 20 73 

 

 

3.70 0.93 medium 2 74 

 

 

3.70 1.06 higher 8 74 

 

 

3.49 1.67 lower 15 71 

 

 

3.35 1.64 higher 14 71 

 

 

3.26 1.05 lower 3 74 

 

 

3.14 1.03 medium 4 73 

 

 

3.10 2.04 medium 17 72 

 

 

3.08 1.2 medium 9 74 

 

 

3.01 1.16 higher 5 72 

 

 

3.01 2.15 higher 19 71 

 

 

3.00 1.13 medium 1 74 

 

 

2.94 1.86 medium 16 72 

 

 

2.81 1.35 medium 11 74 

 

 

2.59 1.46 higher 12 74 

 

 

2.32 1.22 lower 6 74 
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density, and Scene 18 ( =4.30) with medium density. In addition, the least three preferred scenes are 

Scene 6 ( =2.32) with lower density, Scene 12 ( =2.59) with higher density and Scene 11( =2.81) with 

medium density. In order to find out the factors that influence the preference of these scenes in the survey, 

participants were asked to list two or three words that come to mind when they view the scenes. Content 

analysis was used to analyze the people’s response to each scene. The Findings from content analysis 

indicate that there are four factors depicted in the scenes that influenced the participant’s preference of the 

scenes. These factors are: presence of nature, opportunities for communication, identity of the building 

and safety.  

 

Presence of Nature  

 

The findings indicate that the presence of nature in the form of trees and vegetation is important in the 

participants’ preference for a scene.   “Mature vegetation,” “urban oasis” and “green neighborhood” are 

words that participants used to describe the most preferred scene (scene 7). On the contrary, scene 11, 

which is one of the least preferred, are described as “barren,” “stark” and “sterile”. According to paired t-

test, the mean rating of these two scene are significant different ( 7=4.30, 11=2.81, t=10.81, df= 73, p < 

0.0001). The high rating of scenes of rich landscape reflect the importance of nature needs. Contact with 

nature and natural elements contributes to participants’ rating of desirability of the landscape depicted in 

the scene.  

 

Figure 4.4 Comparisons of scenes with presence of nature (left) and lack of nature (right) 

Scene 7. (fair use)                       Scene 11. Photo by author  

                                       

=4.30                 =2.81 
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Opportunities for Social Interaction 

 

Whether the landscape depicted in a scene provides opportunity for social interaction is an important 

judgment to their preference for that landscape. From the results of the content analysis, if a high density 

environment can provide opportunities for social interaction, the environment is more preferred For 

highly preferred scenes like scene 18 ( =3.89), participants used phrases like “gathering spot”, 

“gathering place” and “place to meet friends” to indicating their desire to have people around. In addition, 

the data indicates that participants give low ratings to the scenes which they describe as having “no 

people” such as scene 4 ( =3.14). These two scenes’ meaning rating difference is significant (t=10.81, 

df= 73, p < 0.0001). 

 

Figure 4.5 Scenes with (left) and without (right) opportunities for social interaction  

 Scene 18. (fair use)    Scene 4. Photo by author  

            

=3.89       =3.14 

 

Building Identity 

 

The participants’ ability to tell what was going on in a building by looking at the facade was important to 

their preference for the scene. It was surprising to find that the ratings were different between scene 14 

( =3.35) and scene 12 ( =2.94); this difference is significant according to paired t-test (t=4.05, df= 70, p 

< 0.0001). 

 

Scene 14 and scene 12 were showing quite similar streetscapes with similar density. However the 

presence of shops and commercial areas is not as clear in scene 12.  The content analysis indicated that 

scene 14 contains the opportunities to shop. Participants used phrases like “a clean and orderly place to 

shop”, and “attractive business area” to describe what they see in scene 14, while there was no such 
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description for scene 12. Scene12 looks orderly and nice from the aesthetic viewpoint. However, it was 

rated as one of the least preferred scenes. Questions like “Don't know what is going on in this area” and 

“Retail? Business? Restaurant?” were asked, questioning the unclear identity of the buildings. It can be 

concluded that the identity of buildings influences people’s perception.   

 

Figure 4.6 Scenes depicting (left) and not depicting (right) building identity 

Scene 14. Photo by author             Scene 12. Photo by author 

             

=3.35                =2.59 

        

Perceived Safety 

 

The participants’ sense of safety in a landscape was important to their preference. According to the 

content analysis, scene 7 ( =4.30) is identified as safe, when scene 5 ( =3.49), scene 14 ( =3.35) and 

scene 19 ( =3.01) are identified as unsafe.  

 

According to the Safe Community Principles, the ability to control the environment is linked with 

perceived safety (Luymes, 1995). High density environments, which equipped well with outdoor furniture 

and facilities, provide more choices for users. For instance, scene 7 ( =4.30) provides seating area, broad 

sidewalks, division of pedestrian and vehicle. Participants have the ability to control this environment and 

describe it as “safely away from vehicular traffic”. In addition, people feel safe when there are other 

people around watching as “eyes on the street.” The place providing outdoor furniture like seating area 

seems to be the place people gather very often.  

 

The ability to be seen allows supervision and assistance by others in threatening situation (Luymes, 1995). 

Content analysis shows that one of the reasons that people feel unsafe is that few people present. For 

example, the phase “not enough people to feel safe” was used to describe scene 14 ( =3.35). Even if the 
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environment is dense, people feel unsafe when they feel isolated from contact with others. Scene 7 

( =4.30) and scene 14 ( =3.35), these two scene’s meaning rating difference is significant (t=5.15, df= 

70, p < 0.0001). 

 

Figure 4.7 Scenes depicting safety (left) and unsafe (right) 

Scene 7. (fair use)     Scene 14.  Photo by author  

     

=4.30       =3.35 

 

According to the Safe Community Principles, the ability to see one’s surrounding clearly and to recognize 

strangers enhances the perception of safety for users (Luymes, 1995).The data suggests that people 

achieve a sense of safety with highly preferred low density environments. Participants express the sense 

of safety to the low density environment with open view, for example, scene 10 ( =4.23). Low density 

environment with open view provides visibility of others. This finding confirms previous research 

indicates that more open spaces are considered safer than closed ones (Ulrich, 1986).  

 

Mean of scenes rating for different extent of density was also evaluated based on demographic variables 

(see Table. 4.3). The overall mean for high density is the highest, high=3.45, which is slightly higher than 

the mean of low density, low=3.33, and mean for medium density, med=3.21. Comparing the preference 

ratings for density by gender indicates that female (n=41) and male (n=34) have similar mean preferences. 

(male, high=3.49, female, high=3.41). This suggests that gender has little effect on people’s perception of 

density.   
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Table 4.4 Average mean preferences for scenes with  density 

ratings for different participant characteristics 

 

   

 

Mean 

Lower 

Density 

Preference  

Standard 

Deviation 

Mean 

Medium 

Density 

Preference 

Standard 

Deviation 

Mean 

Higher 

Density 

Preference 

Standard 

Deviation 

Overall  3.33 0.79 3.21 0.38 3.45 0.55 

Gender  

      female 3.33 0.81 3.22 0.38 3.41 0.58 

male 3.31 0.78 3.20 0.41 3.49 0.52 

Age 

      18-24 3.32 0.70 3.43 0.30 3.82 0.58 

25-34 3.25 0.74 3.17 0.34 3.44 0.55 

35-44 3.57 0.93 3.60 0.41 3.77 0.58 

44-54 3.28 0.87 2.98 0.52 3.33 0.63 

55-64 3.21 0.69 2.99 0.49 2.97 0.62 

Education 

      college 3.28 0.82 3.15 0.38 3.47 0.57 

post graduate 3.37 0.76 3.25 0.40 3.43 0.55 

Place of residence 

      rural 3.52 0.61 3.12 0.39 3.28 0.64 

small town 3.32 0.78 3.31 0.35 3.49 0.49 

suburban 3.08 1.04 2.91 0.57 3.36 0.73 

urban 3.40 0.66 3.25 0.40 3.49 0.63 

Type of residence 

      apartment 3.25 0.63 3.25 0.34 3.49 0.57 

single family house 3.32 0.87 3.22 0.43 3.42 0.57 

townhouse 3.00 0.69 2.64 0.66 3.28 0.76 

Occupation 

      Others 3.33 0.79 3.18 0.37 3.40 0.56 

Related 

Professional 3.34 0.79 3.19 0.53 3.52 0.58 
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Older participants had lower preference for high density than other age groups (See Figure 4.11). When 

the mean preference for density for different age was examined, it was found that people 55 to 64 years 

old (n=12), had higher preference for lower density, low=3.21 than for higher density, high=2.97, while 

the other age groups responded oppositely. Especially the people during 18 to 24 year old (n=7), who 

showed the highest preference of high density ( high=3.82). This might represent a generational change in 

attitude toward density. The reason why seniors prefer lower density might be due to the past disdain for 

higher density environments. 

 

Figure 4.8 Density preference based on age 

 

 

The data also shows that people from less dense areas prefer lower density, compared to the people who 

live in the denser place (See Figure 4.12). It indicates that only the people who live in rural areas (n=14) 

prefer lower density, low=3.52, more than higher density, high=3.28. This may be a reflection of the 

place they chose to live – they prefer the type of area they chose to live in. Rural area is a lower density 

environment. The rural area residents are used to living in such an environment, but are not used to living 

in dense urbanized environments. Therefore they still prefer lower density. Other residents, who live in 

urban (n=12), suburban (n=13) and small town (n=35), all show preference to higher density environment 

preferred.  
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Figure 4.9 Density preference based on place of residence  

 

 

The participants’ preference for higher density environments varies according to the type of residence 

(See Figure 4.13). People who live in apartment (n=10) prefer of higher density scenes, high=3.49, more 

than people who live in single-family house (n=54), high=3.42. On the contrary, people who live in 

single-family house show a higher preference of lower density, low=3.32, than people who live in 

apartment, high=3.25. One possible reason for this might be people are self-selected. They choose the 

living environment they prefer. Another might be people are used to the environment they live. They are 

used to the environment they are familiar with. 

 

Figure 4.10 Density preference based on type of residence 
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Preference ratings are also related to occupation (See Figure 4.7). The density preference for design 

related professionals (n=17), for example, planners and landscape architects, were compared to other 

professions (n=51). The data indicates that these two groups have similar preferences for lower density 

and medium density scenes, however, the data does show a difference of their attitude toward higher 

density environments. Design related professionals have a higher preference rating for higher density 

scenes, high=3.52, than other professions, high=3.40. The reason for this might be design related 

professionals have the knowledge background of what higher density, urban living can afford. Therefore, 

they give preference to the higher density environments. On the other hand, the other professionals’ 

preferences may be influenced by their lacking of the knowledge of the benefits of higher density 

environment.  

 

Figure 4.11 Density preference based on occupation 

 

 

In summary, findings suggest that age, place of residence, type of residence and occupation influence 

people’s preference for different density environments. Younger participants preferred higher density 

environments more than elderly participants. Participants who live in rural areas preference lower density 

environments more than participants who live in urbanized areas. Participants who live in apartments 

prefer higher density environments more than people live in single family houses. Last but not least, 

design related professional prefer higher density environments.  
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4.3. Use and Enjoyment of Urban Environment   

 

Participants were asked to rate the importance of different environmental factors to their use and 

enjoyment of the environment. From the literature review we know that these factors can be divided into 

four categories.  They are: architecture, landscape, activities and context. Under the architecture category, 

the attractiveness of building was asked. Under the landscape category, trees and vegetation, shade, 

cleanness of streets and sidewalks, wide sidewalks and appearance of crosswalks were asked. Place to 

shop, sit and eat, opportunities for entertainment and to walk/exercise, and places to meet friends and 

family are asked to see if these activities are important. The amount of people present and night lighting 

also are asked under the context category. The mean response and standard deviation is proved in Table 

4.5. 

 

 Table 4.5 Participants mean response to factors that influence their 
use  and enjoyment of urban environments 

Usage and Enjoyment N Mean
Standard 
Deviation

Architecture 
Attractive buildings 75 4.39 0.73

Landscape Architecture 
Trees and vegetation 75 4.79 0.50
Cleanness of streets and sidewalks 75 4.59 0.59
Shade 74 4.51 0.74
Crosswalks 73 4.21 1.14
Wide sidewalks 75 4.04 0.92

Function 
Place to meet friends and family 75 4.40 0.84
Opportunities to walk and exercise 75 4.36 0.86
Places to eat 75 4.23 0.86
Places to sit 74 4.19 0.95
Opportunities for entertainment 75 3.97 0.93
Places to shop 75 3.77 1.07

Context 
Night lighting 75 4.24 0.88
Lots of people present 75 2.96 1.18
Few people present 74 2.82 1.09
No one present 73 1.95 1.26
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The participants’ ratings of importance of these factors are discussed according to each of the four 

categories. The data suggests that vegetation and walking experiences along the street are the most 

enjoyed features for use of outdoor environments. According to the data, the three highest scores of use 

and enjoyment are all under the “landscape architecture” category. They are: trees and vegetation (  = 

4.79), cleanness of streets and sidewalks (  = 4.59) and shade (  = 4.51). It is not surprising that 

vegetation is top one since the landscape has confirmed as the major aspect for environmental perception 

(Kaplan & Kaplan, 1989). This finding also consistent with the preference rating that scenes showing 

plenty green get higher mean score.  

 

The data also indicates that a place to meet friends and family and opportunities to walk and exercise are 

the most important activities in the “function” category that affect participants use and enjoyment of 

outdoor environments. Places to meet friends and family (  =4.40), attractive buildings (  = 4.39) and 

opportunities to walk and exercise, (  = 4.369) were also rated very high. This is consistent with the 

preference ratings of the scenes. Scenes that present people’s communication and interaction, for example, 

outdoor cafe and seating area, are rated high and are preferred by participants. In addition, the data also 

shows that participants have less concerns about if the environment provides place to shop (  = 3.97) and 

opportunities for entertainment (  = 3.77). 

 

It was surprising to find that, the “amount of people present” was the least important item in terms of use 

and enjoyment of outdoor environments. The importance of “lots of people present” (  = 2.96) and “few 

people present” (  = 2.82) are much higher than the concern of “no one present,” (  = 1.95). Even though 

participants do rate opportunities for interaction and communication with friends and family high, this 

finding suggests that the amount of people is not an important issue in terms of the use and enjoyment in 

outdoor environment. However, the higher rating of “lots of people” might be explained by the perceived 

safety. The content analysis shows that participants express their feeling of unsafe toward scenes with no 

people or few people. The higher rating of “lots of people present” is consistent with finding in content 

analysis. Participants prefer more people present because they feel safer when people around. 

 

4.4. Conclusion 

 

75 participants involved in this online survey study. 34 of these, or 45.3%, were male, and 41, or 54.7%, 

were female. 17 of these, or 22.7%, were design related professional while 51, or 68% were unrelated 

professional. The participants cover a good range of general public from 18 years old to 64 years old 

whom received higher education and lived in the community of Blacksburg and Roanoke. 
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Figure 4.12 Perception of density

 

 

The data reveals that place of residence affects people’s choice of transportation and desirable walking 

distance. Age, place of residence, type of residence and occupation are the variables influence people’s 

attitude toward density in certain degree. Factors influencing people’s perception of higher density 

environments are summarized through the content analysis. Those factors are: presence of nature, 

opportunities of communication, building identity and safety. The findings also indicate that the important 

thing people concern about the environment is the desirable characteristics of the environment, rather than 

the physical density. It is confirmed by preferred use and enjoyment of outdoor environment, which is 

consistent with the preference rating.  

 

Results of this study reflect participants’ attitudes towards density. It initiates a discussion of future 

research and generates a frame work for future study for a larger population. Results of this study can be 

used in the region of Roanoke and Blacksburg in Virginia.  
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CHAPTER 5 CONCLUSION 

 

This chapter summarizes the study, explains why it is important to understand people’s perception of 

environment and provides suggestions for future research and design. This chapter is divided into two 

sections. The first section provides a brief summary of the study, and discusses the research objectives, 

methodology, and significant findings. The second section discusses implications and suggestions for 

practice and future research. 

 

5.1.  Summary of Study 

 

As long as the population keeps growing and lands are desired, the research on how the city could be 

developed is needed. Higher density development, considered as the alternative for urban sprawl, is a new 

trend for future development. The barrier between advocacy of higher density environment and 

misconception of density asks for a descriptive and systematic interpretation for human perception of 

density. 

 

In response to this demand, this research provides a description of the factors that influence people’s 

perception of higher density environments. Also, it identifies people’s important concerns while using 

outdoor environments. Finally, this research could be used as a reference for future planning and design. 

 

The factors influencing people’s perception of the different extents of density are varied. The literature 

review identified four potential categories on perception of density, which are architecture, landscape, 

activities and context. Research on residential quality and urban density also support this choice of 

categories. This study is based upon data obtained from an online survey questionnaire. The survey 

conducted via an online survey instrument, provided by Virginia Tech. 75 participants involved in this 

study over a period of two weeks. Descriptive statistic and content analysis were used to evaluate the data. 

Mean rating were used to categorize and rank participants’ preferred use and enjoyment of outdoor 

environment. Mean rating were also used to rank the preferred scenes. Content analysis was used to 

identify the important factors influencing perception of density. 
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One important finding of this study is the factors that influence perceived density. We judge an 

environment by describing its density. Sometimes, the previous experience makes the consumption that 

high density is “crowded”, “polluted” or “unsafe.” Now, it can be comprehended as “economical”, 

“convenient” and “sustainable.” The findings from this study however, indicate that from general public’s 

perspective, the more important thing that people are concerned about, is the character of the environment, 

rather than the physical density. For this study, the characters are presented as presence of nature, 

interaction opportunities, building identity and perceived safety.  

 

Indeed, this study also points out that people’s attitudes toward density vary based on certain factors. One 

of the factors is age. There is a generational change in attitude toward density. Older generation has lower 

preference for high density than younger ones. The possible reason for this might be due to the past 

disdain for higher density environments, since the previous experience influence people’s judgment. The 

second is occupation. Compared to general public, design related professionals have a higher preference 

for higher density. The possible explanation for this is that the design related professionals have educated 

to see the advantage of higher density development. This indicates that advocacy of higher density 

development to general public is necessary. The third is place of residence. Compare to urban residents, 

the rural residents show a much higher preference to lower density. The last but not the least, is the type 

of residence. Compare to people who live in apartment. People who live in single-family house show a 

higher preference of lower density. It can be deduced from the last two factors that people live in lower 

density environment prefer low density. One possible reason for this might be people choose the living 

environment they prefer. Another might be people are used to the environment they live.  

 

Results of this study reflect participants’ attitudes towards density and can be used in the region of 

Blacksburg and Roanoke in Virginia. It initiates a discussion of future research and generates a frame 

work for future study for a larger population. Findings from the descriptive interpretation set a stage for a 

future statistically validated study. A large random sample could be surveyed in the future according to 

the distribution categories, to make sure that every category has enough participants and to ensure that the 

result is highly reliable. In this way, the future study could be applied to a larger region. In addition, this 

study has value as original research in contributing to theory in the field. Based on the findings, focused 

interviews and on-site observation would lead to a deeper investigation of the attitude toward higher 

density environment.  
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5.2. Discussion and Implication 

 

A variety of actions can be attributed to creating a better higher density environment in the future. The 

primary three aspects include: Support from regulation, responsibility of the professional and public 

awareness and involvement. 

 

From the policy standpoint, implementing development regulation can take in to consideration of the 

findings in this study. It is important for administrators to think about development from the perspective 

of general public. Tools for higher density development like form-based codes have been making effort to 

regulate the forms of building, increase the identity of building facades, encourage the human interaction 

and recommend the presence of greenery. Those regulations support the publics attitudes. Beside this, 

regulation could also consider how to regulate the physical form and increase the perceived safety. While 

conducting compact development, it is recommended having certain open view. It is also always 

recommended having landscape division of pedestrian and vehicle. In this case, it increases the presence 

of green and at the same time address the safety issue. 

 

It is important for us designers to rethink the good compact development, what are the essence of higher 

density, and how to design the environments that people like. Planners and designers should consider the 

implication of the outdoor space utilization in higher density environments. Green space can meet peoples’ 

needs for contact with nature and interaction with people. Outdoor furniture and other facilities stimulate 

the utilization of the environment; they also increase the sense of safety.  

 

The professional societies, such as the American Society of Landscape Architecture and the American 

Planning Association, have a responsibility to speak for higher density. Findings from this study indicate 

that there is a need to increase the awareness of desirable characteristics of higher density to general 

public and clarify the misconceptions. The general public, especially residents in suburban, should be 

informed the consequences of urban sprawl as we have in the past. They also should be informed that 

well-designed higher density development can become a significant community asset that improves the 

quality of life and addresses the needs of a growing population. Seniors are another target audience group. 
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Lower cost transportation, short commuting distance and convenient public services, are benefits for 

seniors living in higher density environment. 

 

It is good to have media for general public learning the desirable characteristics about higher density. 

Information can be shared through education, research, publishing and electrical media. Organizations, 

like Urban Land Institute (ULI) and National Multi Housing Council (NMHC) are making effort on 

publication to advocate higher density development. Those resources could be used for local practice and 

advisory efforts. Increasing public involvement via global network and at local level will lead to an 

overall awareness of the essence of higher density. 

 

 There are several suggestions for future research. Some findings could not be conclusively determined in 

this study because of the unequal distribution of the sample. More participants should be surveyed in the 

future according to the distribution categories, to make sure that every category has enough participants 

and to ensure that the result is highly reliable. In addition, a comparative analysis of attitude toward 

density among different type of residents (for example, comparison among single family house, 

townhouse and apartment) is also essential. For future research, focused interviews and on-site 

observation would lead to a better understanding of the specific needs in higher density environment. 

These studies are needed to ensure that planners and designers understand what should be provided in 

future development.   

 

In summary, this study aims to disperse misconceptions of density and provides a descriptive and 

systematic interpretation of people’s attitudes toward higher density. Findings of this study can contribute 

to the implementing of higher density development. Planners and designers can use this study as a 

reference to develop higher density places and higher density communities. 
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APPENDIX A 

Recruitment Email 

 

Email title: Invitation of online survey Human Perception of Urban Design 

 

Dear friend, 

 

Faculty and students from Landscape Architecture program at Virginia Tech are conducting 

research on people’s attitudes toward urban design. We invite you to participate in an online 

survey. It will take you approximately 10 to 15 minutes to look through some pictures and answer 

several questions. The survey is entirely voluntary and your identity will remain confidential. The 

data will be reported in a way that will not reveal your identity. 

 

Click the survey link below and the survey web site will appear in your browser. 

https://survey.vt.edu/survey/entry.jsp?id=1255455434868 

 

Please help us forward this information to your friends. We really appreciate your participation. 

Hopefully this study will lead to the development of better knowledge on how people feel about 

and use our environment.  

 

If you would like to find out more about this study or if you have any questions, please contact 

Yining Xu, yixu@vt.edu, or Patrick Miller, pmiller@vt.edu. 

 

Sincerely, 

Yining Xu, Graduate Student 

Landscape Architecture Program, School of Architecture + Design 

122 J Burruss Hall 

Virginia Tech 

Blacksburg VA 24061 

Email: yixu@vt.edu 

Phone: 540-231-3418 

 

mailto:yixu@vt.edu
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APPENDIX B 

Survey Questionnaire 

 

Welcome! We invite you to participate in an online survey about your preference for different urban 

environment. It will take you approximately 10 to 15 minutes to look through a series of landscape scenes 

and answer some questions about them. Participation in this survey is entirely voluntary and your 

response will remain anonymous. The data will be reported in a way that will not reveal your identity. 

Please refer to the Information Sheet for more detail about the survey. 

 

Part I: Please view and answer questions for each scene below. 

 

Scene 1 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 
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Scene 2 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 

 

Scene 3 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 
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Scene 4 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 

 

Scene 5 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 
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Scene 6 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 

 

Scene 7 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 
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Scene 8 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 

 

Scene 9 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 
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Scene 10 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 

 

Scene 11 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 
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Scene 12 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 

 

Scene 13 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 
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Scene 14 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 

 

Scene 15 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 
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Scene 16 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 

 

Scene 17 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 
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Scene 18 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 

 

Scene 19 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 
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Scene 20 

 

How much would you enjoy being in a place like this? Choose from a scale of 1 to 5, where 1="not 

enjoyable" and 5="very enjoyable". 

1 not enjoyable   2   3   4   5 very enjoyable    

 

List a word or two that comes to mind when you view this scene. 

 

 

 
Part II: Please answer following questions.  

 

How important are each of the below in your use and enjoyment of an outdoor urban environment? 

Choose from a scale of 1 to 5, where 1="not important at all" and 5="very important".  

 

Lots of people present 

1 not important at all   2   3   4   5 very important    

 

Places to sit 

1 not important at all   2   3   4   5 very important    

 

Few people present 

1 not important at all   2   3   4   5 very important    

 

Trees and vegetation 

1 not important at all   2   3   4   5 very important    
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Place to meet friends and family 

1 not important at all   2   3   4   5 very important    

 

Shade 

1 not important at all   2   3   4   5 very important    

 

Attractive buildings 

1 not important at all   2   3   4   5 very important    

 

Places to shop 

1 not important at all   2   3   4   5 very important    

 

No one present 

1 not important at all   2   3   4   5 very important    

 

Places to eat 

1 not important at all   2   3   4   5 very important    

 

Opportunities to walk and exercise 

1 not important at all   2   3   4   5 very important    

 

Opportunities for entertainment 

1 not important at all   2   3   4   5 very important    

 

Wide sidewalks 

1 not important at all   2   3   4   5 very important    

 

Cleanness of streets and sidewalks 

1 not important at all   2   3   4   5 very important    

 

Crosswalks 

1 not important at all   2   3   4   5 very important    

 

Night lighting 

1 not important at all   2   3   4   5 very important    

 

If traveling to a daily destination in good weather, how many minutes are you willing to walk? 

Less than 5 minutes   5 to 10 minutes   10 to 20 minutes   20 to 30 minutes   30 to 

40 minutes   40 to 50 minutes   50 to 60 minutes   More than 1 hour    
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Which transportation mode are you using to your daily destination? 

Walk   Bike   Automobile   Bus/Mass transit    

 

How long does it take for you to get your daily destination? 

Less than 5 minutes   5 to 10 minutes   10 to 20 minutes   20 to 30 minutes   30 to 

40 minutes   40 to 50 minutes   50 to 60 minutes   More than 1 hour  

 

Part III: Please tell us more about yourself.  

 

Are you a male or female? 

Male   Female    

 

What is your age? 

18-24 years   25-34 years   35-44 years   45-54 years   55-64 years   over 65 

years    

 

what is your occupation? 

 
 

What is the highest level of education you have completed? 

Primary school   High school   College   Post graduate    

 

Which is the best following describes the place you live in? 

Urban   Suburban   Small town   Rural    

 

Which is the best following describes the house you live? 

Apartment   Townhouse   Single-family house   other: 
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APPENDIX C 

Information Sheet 

 

VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY 

Information sheet for Participants 

in Research Projects Involving Human Subjects 

 

Title of Project: Human Perception of Urban Design 

 

Investigator(s):  Yining Xu, Graduate Student; Patrick Miller, Thesis Advisor 

 

I. Purpose of this Research/Project 

 

The purpose of this study is to investigate what are people’s attitudes and perceptions of urban design. 

 

II. Procedures 

There are two inclusion criteria: first, you must comprehend English since the survey is English; second, 

you must be 18 years old or above.  

 

You will access the online survey by the provided link. You will be asked to view some pictures, and then 

answer questions which relate to each. It will take you 10 to 15 minutes to finish the questionnaire. 

 

III.  Risks 

There are minimal risks associated with this study. If a question is creating emotional stress, you may 

choose not to answer it. You may choose not to answer any question asked of you at any time during the 

survey. 

 

III. Benefits 

Society may benefit from your participation as it may lead to the development of better knowledge of 

people’s attitudes and perceptions of our urban environment. 

 

No promises or guarantees of benefits have been made to encourage you to participate. 

 

IV. Extent of Anonymity and Confidentiality 

Your identity will not be asked or used in the survey or in any written publications. The data from the 

survey will be kept in a secure file. Only the researchers will have access to this material.  

 

It is possible that the Institutional Review Board (IRB) may view this study’s collected data for auditing 

purposes. The IRB is responsible for the oversight of the protection of human subjects involved in research. 
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All data will be destroyed after publication of any articles resulting from the study, or presentations made 

related to the study. 

 

VI.  Compensation 

There will be no compensation for your participation in this study.  

 

VII.  Freedom to Withdraw 

You may choose to end your participation in this study at any time. You may choose not to answer any 

question asked of you.   

 

VIII.  Subject's Responsibilities 

If you voluntarily agree to participate in this study, you have a responsibility to answer questions as 

honestly as possible. 

 

X.  Subject's Permission 

Once you complete the questionnaire, consent will be implied. 

 

 

Faculty Advisor 

Patrick Miller  (540) 231-0611/pmiller@vt.edu 

        

Graduate Students 

Yining Xu  (540)231-3418/ yixu@vt.edu 

 

If you any pertinent questions about this research or its conduct, and research subjects' rights, and whom to 

contact in the event of a research-related injury to the subject, you may contact: 

 

David M. Moore      540-231-4991/moored@vt.edu 

Chair, Virginia Tech Institutional Review   Telephone/e-mail  

Board for the Protection of Human Subjects 

Office of Research Compliance 

1880 Pratt Drive, Suite 2006 (0497) 

 




